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Abstract

Background  Since the introduction as a supplementary tool in the design thinking process, sticky notes
have been widely used across various design practices. Drawing from multiple studies that explore the
cognitive functions of sticky notes, this study seeks to reconceptualize sticky notes as ‘interaction between
cognition and action with performativity.” This study also examines the moving and merging of sticky
notes in the design process in collaborative design through design task experiments.

Methods This study involved the design and execution of a design thinking experiment aimed at
observing both individual and collaborative idea generation processes using sticky notes. The experiment’
s outcomes were analyzed through video and voice recording, supplemented by a reflective practice
analysis and a complementary sticky note-behavior analysis, to provide a comprehensive understanding
of the idea generation process within the experiment.

Results The experiment revealed that each participant group developed a distinct structure for
idea generation, as reflected in the arrangement and organization of sticky notes. By comparing the
analytical results across groups, several key insights were derived, including the significance of reflective
processes in idea generation, the role of framing in establishing a shared context within groups, and the
impact of rearrangement and restructuring on the formation of idea generation structures.

Conclusions  This study examines the cognition-action structure of sticky notes by analyzing the process
of idea generation in collaborative settings. The study highlights the importance of balancing content-
oriented and structural thinking, as well as the role of structural deconstruction and reorganization in
effective idea generation. The findings underscore that idea generation is not merely a product of isolated
cognitive processes but is profoundly influenced by the surrounding materials, environment, and context.
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1. M8

1.1. 97 38 2 5

2 E]7] :E(sticky note)= &2]Z 9l t]&Fel AA(design practice) &5 2] ofojt]o] ¥HAF g o] HA
37t 5 AU 2 EY tARI Aol ] Z-gH o] Yrh(Christensen et al., 2019). &3] AH7] XE=
AMAF et H 2] R A 2 BAF ZAE)(Post-it®) 2.2 BEw A4 o), Z, thoFst AARS 71
goltt BY 4= 9, 7Hithe EAS Adth AEY| REE 1 54 i Zod ARl BYE Bxohe
T2 FH e F4Eo] gt Ol BAA A REE AR FLHY| T sHAu FYGF
tjARele] Aol % 4851 AHgETh FAA ARl Wetea] AE]7] REx= A EA(socio-
matemaDEH ‘é‘ﬂﬂ =S AN $ = =Fo|w(Matthews et al., 2021) 1 E4% E2AL P99}

ot 1R o AZtHBall et al., 2021). SHATF AE]7] EQ] FolF 7]ojo| &
%?5}1 "ﬂ?'l LEq 5& '%%“4 Aol digt A T80l AFEA| hgron, mebA o] At HAkel
E7] LES Fe O3 Fdo wgelA AA-F ¢
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YA ‘311}01 ﬂ@"ﬂﬁ 2H7| REQ AT 25 B g6 & dAte A4 AT B
w2k & 679 kAol sk Tl FY Aol "‘040}04 ’\EV] LEY *Plﬂr i3} 35S skl
B39t Ao At g = &) I (ethnography)¥} H] 1 i3} =8 72S E5 F9A el
I AH7 LEE Aol 2449, didh &3 55 7]§’5 o] H‘*O}““‘E} o] I A tAl ABF
A 7 Byl A=A AA I A A(reflective practice coding scheme)@t AE]7] L E Q] 43
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2.1, AX|-HSH EFEM AEF| LE
2E7| REE O 9t 224% FFF Y (affordance) 22 Q18 HARl A E’Jr;“"ﬂ/ﬂ BIJAET,
A= (Affinity diagram)¥ 2= oAl AT F¢f dAR 719ellA 2] AR5 Z ol h(Fischel,
et al., 2018; Harboe et al., 2015). "% S(Matthews et al., 2021) AE7] = EZ} 719l &2 @Y
HARQl 7 Futel] AA chefet ol # 1A IS A dAtal B7HstH, & S(Ball et al,, 2021)2 £E7]
CEZF A2 AR A AT T S-S Foky Bt £ Bt T AdHBall & Christensen, 20200
ofojtjo] B I A ofoltfol= WE £ER XAHI 7|5HA Fow 249 7ol goHE
LH7| REO| 22 A7), AR, B2 S A" 7H4, A4F A o] otolrjof A4 Il 2 etsie
A7t W=7 ofststel 2 4 e ARl Akl Wbtk HAkel A #¢ef 27] @A ofelr ol
et 4 FA AHdet 3 Aldgo] 2dst ojfojA= HHLR of i A7 REQ " 7],
s 7120] 7153 B4, F141Y 7154 (shuffleability), A4 (refixability), 7H43(ephemerality),

¥ 7|74 (discardability) 94} ¥H4-& B 231},

ojg] Al AFAEL olE % Tt SHEA AR = AH7] REQ 5840 A HF& 2=
Aol FEso] A1) 27] Q14 I F FY tARINA 9 AH7] LEO| thefet 9T E4515H £ B
S(Dove et al, 2018) AE]7] LE &5 Q1A #S BAF 91A] o]Z(theory of distributed cognition),

9] sH(externalisation), oJu] &4 &7

371 719 (semantic long-term memory), 33} o] &(categorization
theory) E_g EOH HA o}oﬂr/]. ﬂﬂi\_’%ﬂ}ﬁ_

7} o}gl 7 2(Christensen & Abildgaard, 2021)= AE7]
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LE9 249& "A<l o]s(design moving)e] #F A HigtEH AE7| R E 7] 2343} 1A A
7ro] BAE o]F TA o] 2L H 3| S| dstuAl sgich T3 WiEA S(Matthews et al., 2021)2 QX
Ao A5 -EAA RS Aol FE4 39 oA AEHT| RETF of® FFE v|A =R AHT
LEY PAALS B B4t grante} Bl = AT (Rakova & Fedorenko, 2021)= AF3]-24-<17F 7+
#AE E94) vietR = ANT(Action-Network Theory)] oA g 7149 AH7] LE E%of gt
oAk 12t E At AE7] REZL 7| ol EXok= AARAE Braote B 9 vk
A& sttt

2. 2. AE|7]| LEQ| 3
2 €7 LEO] s (performativity)> AE7] LEE AHEShE AFES] 7], P9t A LE9
A4 7 A3AEAE 7|vte g Zggirt. dojgtoA P P2 HIE AEE ot ol
FolAJo] mog o AEl(Austin)o] o] HE FHofoA 43 T(performativ)olﬂ}h M- Aret gl A

S5k chFischer-Lichte, 2017). glglth(Derrida), 52| (Butler) 5-& W3l= Hol A3, £3517 oju]e}
A o] AT AR tgt ATE X35 L (Barad, 2003), 1 A-2]3]H|(Fischer-Lichte, 2017)%= Al o]
et 4, Ve, 8 Sl tigt A= ot HietE= Q7o) 99 —rxﬂﬂ ofym™ QI7k

017}
A= EAF} FJaatgste] =0 JFE won, ks EAE 9o FAVE € = qloke #HeR
S A9 d& FAck(Barad, 2003; Cho, 2017).
ol# gt P Ao Tt A AFLEL AR o] el FAQ WH Aol opd A S|, B, #7
Lol A Aoz-gate B ETE B o)Fstal 9t oof whet o faRel AFEL S <
2 g5) ARl Q1A o] EAT] A RE-2 F5l AHS Bl = qlek & Eof viRA S(Mattews et
al,, 2021)2 B384 &Ao] AHEQ] AT o)1 nAH Aol opd QI7t FHIto] A oA A Hctar HpehE
JZE9] I (Ingold, 2007)& Aol AHES AHEdhe PHE 45 AHEQ] £40] AFE]E Ao atgof
& FFS 1EY. ﬂﬂli Sl A7} o}l 112 (Christensen & Abildgaard, 2021)= TRl Y TH ol A]
2E]7] LE4 ol 5ol Tt AolA] “AE7] REE R ol A2 BAY #HI AFEFH Aaargo] ¢d]
= dsAl Y oR OHHQE"% oj/fe] AtollA £ o, AEY] LES BAH 442 Q17 FA o <4

0,

outA o & AR HL Ao] ofd 91x]-3 0] As AL Aol o5 ‘G E|n, t]xhel FAA AT = }
ke B9 M) AR} AHR] A FAE FAO) Aot o <A HAo] AHgfH o dojd
NES 2-g3ATt. AH7| REO] Fa, YAAG Y, AR H42 ofolHolE A2 d9E £ *z}‘cﬂc%
olEH, ‘B4 ¥ & S’ A4 o ofoltolE FAAY Rt AASES 2T 4 Ak o] At=
tpele] AAA AR #o] BTl Y T IS 7INCR shn| AEHY| LEC] 54 E4
o fAple] A H4 9] FT 84S BAvt
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sEolaE, ke S A o] that 54 AFol 93 27| wES B ofoldo] Wy 34
T el SIE 3 e 92 192 Ao B 2de B9 Ay 01 a7 3
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AT FAE 7HA L Qlof Hgh AL tAl W I digh J2& B8R

FoAzpo] Ao g 4= glo] s EAloll Higt A fFE FolA AA Y 7]—"1‘—21?—_ T_Eﬁ‘i"/}. ;é.“ﬁx}
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}%e_g AGEA DS ARG F M A B B9olet T 19] A Aol AT Aol A4 HFol

shuabe Agstach 9 13 29 A9 BEEL AA BEO) 2u] WA s 3 chaksha e
cfolclole] A28 SHafich, A oI RelAks A 2004 24 AR WS O FHst 1
FYBHgrouping)E AT, WA 441 T 39] ANE nekstel WRAS AT F AFHOE A

514 A5k Aaslksict.

4Gl AN FolEol tistet 287] REES §71E el orlost Mo BE JSHgon
BE o] $hzel 3 A Aol Uhet Il B Aegste] oAl THAo] dhat HeltEe] A4S st
of AT WY BEIA olFAE A7) mES B B IHL BASHE A0 A B Y
IolA] E3k ofol o]} S s = % At

ECET el s § HH S
oA Task 1 ‘ | Task 2 ‘ | Task 3 | ‘ Task 4 | | Task 5
Az 108 - 108 - 108 - 108 - 108
ES Genz Genz + D2IHZAY
gsey | ot wat . 28w asmws | dEEus
(1S GenZol et | Task1olM{ T R | Task30IM T | TaskdolM T
AdoigeiEoR | wamngmAA | T L FmsEas ¢ FwE oz wa
[ OAEPIkEBOISH [ EAAOB ARl 1 o midEsiy 0 i AEs
HAME genzolmetoyg | masbwaolme mEE Ao Y4, IEWEE | ud osEss
L mogwol L wagmeEA L S ST UL xeEd S LR
| HTA| BRI | TReFAD BRI | | TIMSFAD|UIRLICL | HRTALT iRhLIC

e I & AE]7|-ES 80
S AN, ArH 2pF BN

3.2, AE|7| LEQ| QIX[-4=32| A E35}

AE At dis] F o ARES 54 2 G ARNA FoARe] F, A5, 181 AT LES A4S
Hotal AZF GATE FESFSFTE A WA £A Mo R FY 3 oA 5517] LEE F4e=
Fofzte] digh P& BT FofAEel ol olEstAY FAAAY FAEE F2 AHY| LEQ]
olF ol digt £ FART AH7| EE thEHA t3ke} I o] F A= -’Fﬂo“—*' BT Yotr7]
gt Aot} o] 7] LE9] O]Eiﬂr g z}¢l E5of gt A7 (Christensen & Abildgaard, 2021),
AE7] EQ}F AFS-EA A S840 T3t A (Matthews at al., 202104 AHLH #HH LS 2=zshgch,
2 AFNAE 1FH 07 AFF] RES FAYT AFF] RE] AQ g, Hi3}t 5& Fxote] +3
A o] A5 Ae-E A Edtel gl h(Figure 2). ©] A olA UEhd AE7| R EE Aok 34 P&
‘&‘3}(7]‘%}3}1"})’ ‘FASIY, Ak, ‘SrHE AR, wiAs, Wb, ‘o, Thssity, The s,
FoF, AR, ‘Adsiey, ‘A, ‘FEW §F oot veh, olek FAlol Aol distel A9lE
A 715359k dE B0, Z47] 2 WES U MR Bok: A&, 15 AHAE 7HA] 9
ygoz WEsgh) LES ‘HAW EY} st A (Figure 2, 55:13)7F & SHbElE A& #EstD
7|E5FEEE. ol gt JIA-F = AHT] RETF V]E0] TR diAEE JAAA g Y of e AR}

505 dFshe ARl BARA 7|55k 22 oulsich

]
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Figure 2 The analysis of reflective practice coding analysis process (part of group A)

3.3. AEI7| lEQ| HEH MY 2

F AR AH7 RES Y9 UE-& £ A HoR AFH A EAS Aot 423
A B A (reflective practice analysis)2 41(Sch n)2 A&2 AA o|2L vlgo g fx¢l 5
BAsE7] S8 g 19 £ 2 AE(Valkenburg & Dorst, 1998)7F AAIRE &2 AAH 79 A A (reflective

practice coding scheme)Z 7|40 2 &0, o] r]R}el -2 W (name), ©]5(move), A ZH(reflection),
ZQl(frame)?] 49AE 570l AL S A4 3ot= WHo|tH(Table 1, 3). £3 5 5(Dong et al,,
2013)2 @94 AN AL o] A S5 fleiA AFA A B4 A on E4(latent
sementic analysis) 8] AT HGR 02 28t v 9t} I A BAL t]Rpo]yr} BEAE Aoleta,
AAE FAsty, A S-S FAohe 59 ARl &9 445 BFotL 23Rt o] dAtolAE
2AH7] R EY et AT 1ok AFH Aol Aol dis] 4FA AAE At 11 ulE
ofj A5kl

Table 1 Reflective practice analysis and coding methods (Valkenburg & Dorst, 1998)

A H(description) 7|Z(criteria)
- 0| 22BPH FOJ7t W25 QA5 AHsts HY,
HY ZH(0f| CHet Felet 7| - =0l ZOIET MEA AEE
(name) - YUHHOZ CIXfRIQ| XSt 7|5 Fe= QF AFH0]: - F2 2ME MEA YHSAL =29 WL E X|oret m
‘ol Hix)S MF
- Ol0|C| 0|2 AN ZH|Z EFMSIZLE, C|XIQI0] ZAA _
ol OtO|C|01E 4N, &2 1IE;=m0H f, CIXtQl ;I ~ ME2 0o|CIofof et A%, 0|, mItE o
S CIXIQl SMES st 2t BRIE UEK e e
(move) S - FHo= Mt ZX|0 Chol 0[0{A 715t 2™ ol
=

A 20N RHAO| S £ X|ZTK] e . o e -
o olg SOt 7 e ° - Rl USE ASIIN YPUE A= 1
o= =22 =2 I.EI_ A o X

. : . A L
(reflection) - AHAI9| B0 OfE WROZ LIOPIZ YR B, oo
go] 2HS0j Chet 2 Tt =
- 59| 2K EE B2 HPMS O KMGI AHET| - I, 0S5, Mol tia 7HAIK0|D HAHQ! FHS
m2y Sl e Ty ol f
(frame) - TS50} & 74 R0l T3t 20, MR 2RO i3t - TRHSTH 8212 A|25101 ZIXI5HT 02 t=ojote]
ol 252 214 HRIEE Saf AEE o

o] wf oA FESE ARES 4714 B9 4L EFdto] dAMW 19t TEAE(Valkenburg & Dorst,
1998)7} AlAlet ZEstke] A A| AFekS Fharste] Alzbststolct. $19] 4714] Q4] B35 =g o2 vehd Ao
Figure 322, §H, o], 432 sfte] 9= A S FAghc = Abal IHA o] dj4l= 9l
T2E Pgste Ao g T YL gy, o)F, A4S SUE Fol FAeF Wk l4lshs Ha-S )
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Figure 3 The graphical diagram of reflective practice coding analysis (Dong et al., 2013; Valkenburg & Dorst, 1998)

3. 4. Mgo| Yy AN
o] A& Tl F 5AIKE 337 £ 9 doleZt £EN e, 2 TIF0 9A, 9A R QR E A
A7k HloTEl = Table 29 2k, Al 150 £8 AR 15 C7F 7P Ao T1F B T 304 SHH
ARE TEA AGIHA B8 AOE dehgeh. 15 A% Cl T BAZ WS 124 AH§E RO B}
% e,
Table 2 The Experiment Data Result (Time)
b= A B C
FSwlo] HN, L) HA,)) JH, SB
AQA[ZH 1h 45m 16s 1h42m17s 2h 6m 28s
A1 13m 37s 25m 165 21m 24s
CHAl 2 15m 41s 25m17s 23m 43s
EAQ A2t A 3 16m 355 45m 37s 33m 53s
A 4 20m 8s - 20m 05s
EHA| 5 22m 44s - 18m 55s
QIEF 16m 31s 6m7s 8m 28s

Aol 1A Aah 7t 159 AEA A AR 918, ofF, 8F9] N4 E HlE-E Table 37} ). 1F
B9 Q1A @97t 82702 7 ©a, IF A9 & C= 247 4370, 56702 vebdth 15 B A9 39 4,
FEo Stk 1gol® Estal 15 B <A

N7t e csqﬂﬂﬁm”OWFPV}Egﬂ%lW%ﬂqC*—J*Bﬂ7wvﬂgﬁﬂ@ﬂﬁ%
A S 5S AAPAN, AFat 2| ¢lo] EFo] 3=
F3 AL Suigith, 1% Br7E v Eel vle] @94 dAR UolrbA] E3E ol R 2 9 1, 2014 kEY]
FA Hell JFY o] F AR LEF V|AH R FA| &= o W AIZHS Tofigt SHo] itk o] A

2l
7 w20 YA AA-H9I9 4TRSS DHIE H T B2 7T gon I B A of
9

SEA A B L St H oS L7laL

8a}A ofolt]olS AAEIT ko @ wre B

Eal
A< BAOIA ASISHseE.

Table 3 The result of reflective practice analysis of each group

x x: =
4ar Aol g2

i =5 =7 Jis a9z QAXICEA) o
A IH4 15 20 8 43 9
Hlg 34.9 46.5 18.6 100 -
B = 32 44 6 82 13
Hlg 39.0 53.7 7.3 100 -
c o= 23 20 13 56 17
g 411 35.7 23.2 100 -
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3.5. 2E7| LEQ| H{X| & O|F 2+E
Fol ZA O dizt A W A 2E7] REQ olFS WA 23, IF A AA R AEY
REO #AE I § 28E AuiAske 54 R ol Figure 4014 dZoM 2EH0% 50
Holohs B5o® & 5 rh(Figure 4, WM A3 SHER(5F). 15 A9 &2 424 A4d
2 24 A F 52709 B2 Uehten, g2 157, ol F 2 2070, 422 872 olF e
ET ol vlaA AE7| B AR B ofFo] EAFh= AL vttt B IF A T
Ry 7 g o] AAutRtef A ol eAlf thet 4EE A4 2‘151‘3}9&4. 7t GAE AuEH, A
3& LEE HFolshs e wofstal wiA|shs ol en B4 4= 42 WS AAA o s AJEstn
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Figure 4 The arrangement and move of sticky notes of Group A

0§ Ch o2 D8NG AU BRE A4 A0 267 2B 944 TR FHIE
Figure 5141 LS 18 C9) & WA o 183 vlms) P %
SAE AT 4 gtk 18 CO AL L A%l 02RO Th 5F0R FAHo] glor, o] EFS
AL F2E APAOR HolEeh WA 54 o] FEEE & ¥ SAH L, ok HFH ofolr]ol
ATAE AU BT oifel S0l YRAT, $EE ALAE AP 019 T2 3 k!
WAL o A 2k ok B 7] oItk 18 €O otolelo] B4 1S
BAT A% S 567 BF F, Y 230, 0152 20, AL 13742 5 Aol 7
Co ok ol wiak TS A A GO, ZAUE U A 2 A A BT, 25
7 A AR WA 3004 wE JRO] /1S ol XS, ©A 4 NS up F 2ely) wEC
92 AAs Wge AW HEH ololto]S masHe wolglom, B sk A 4o] HeRd
BEE gk AR 7|ES Ao 212 WA wES YA B, FRSHE B O AP ek,
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Figure 5 The arrangement and move of sticky notes of Group C

4, =2|2t o4

AEA AA —‘2—5101]*1 A YA BAA Tol SutEA ARFH L YA Blste AF7HA 9
Wgolvt P2 HAE Eotie e vt LA 19} 2 AE(Valkenburg & Dorst, 1998)=

1 =2

Ao A7lA AEH A L vmele] 4] vgo] o He4E A2e BES A 1% Tl
=)

2
i
£
o

i Aol A THdell digt ofolt]olE WA FFH o7 TE|
AL TIHF AR B 4 Yok 15 A% T1F CY AF Bgofl dis) vlashd, 15 A+= Figure 4014 Uelt=
gpelstn] £79] 71ES AEA AAshe S AR ol HA2 159 tist hgollA T <14
WA 5 e, F1gure 4] AIRAQ] W& 35t A4S AHEH, 22l FE(SNS, £3)7
kel 7“0@(%7&, A ArS O] 71 EE PG 1T A 120 7HE, ARl HP R
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