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Abstract

The topic of this study is the play activity involving modeling with LEGO bricks.
Specifically, this study empirically investigated the effect of play activity on interpersonal
interaction during the creation of new ideas. This study identifies two types of play
activity: a make-first play and a think-first play. The former refers to intuitive modeling.
The latter refers to the modeling activity after thinking. This study aims to find out the
difference in the effect on interpersonal interaction between two types of play. It is
hypothesized that the make-first play would have a positive effect on interpersonal
interaction larger than the think-first play.

Specifically, this study operationally defined two types of play in empirical experiment
and evaluated interpersonal interactions by explanatory conversations. Pairs of
participants were recruited in a creative task, in which they were asked to make creative
proposals about the laboratory in the future by modeling with LEGO bricks. Participants
firstly went through an individual phase and then a cooperation phase. In the individual
phase, they could not see each other and worked separately. In the cooperation phase, the
paired participants worked together. Participants were grouped according to the type of
play involved in the individual phase. Group M was engaged in the make-first play, i.e.,
the participants firstly made models by intuition and then wrote down the concepts. Group
T was engaged in the think-first play, i.e., the participants firstly thought and wrote down
the concepts, and then make models. Conversations among the paired participants during
the cooperation phase were coded into four categories: explanatory conversations,
operational conversations, questioning/affirmations, and others. The number of
conversations of each type was count and statistically compared between different groups
of participants.

It 1s found that the Group M had significantly more explanatory conversations and
questioning/affirmations than the Group T. Explanatory conversations were further
divided into two sub-types: the abstract explanatory conversations about the concept, and
the concrete explanatory conversations about the model. A statistically significant
difference between two groups had been found in the abstract explanatory conversations,
but not in the concrete explanatory conversations.

The results support the hypothesis that the make-first play has a larger effect than the
think-first play on interpersonal interaction. In particular, make-first play positively
affects the number of abstract explanatory conversations about concepts, rather than the
concrete explanatory conversations about the model. In addition, it is possible that
questioning and affirmations increase interpersonal interactions, especially the abstract
explanatory conversations about concepts.

This study provides empirical evidence that make-first play, as involved in the intuitive
modeling with LEGO bricks, could facilitate creativity by increasing interpersonal
interactions. Although explanatory conversations have been linked to creativity, the
present results suggest that, compared to more concrete explanatory conversations, the
abstract explanatory conversations about concepts is more closely related to creativity.
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AR, vavey 25RO HEREERT 20 7L ATRICERL,
A& E L 72 2 ALEN R 2 R 32 & %, TV AT A»EAR DO A v
BT a ATBICE 2 BB O WTHEIENICEE T 5. A0 HIZ, &
BINICER ZERR T 2 THEREITRL 7 L A4 I ME AR D4 v 2 5 7 > a viThAIC
WEST L), WETZLLAELEDL Y ITEEST I ZWHLLICTEILTH
%.

KRETI, 4 V& 77y aviThRlENE, 7V AT L BLEE BT
ZENZNED I ICEHEINTWE DD, T2 ZNORELICOWTEE
TFFRICEMR L RO RE, 2D LT, TV A{TE, A vET 7y avitht
BIEMEIX & X 5 ICB# T 5 2 5T 5.

1155

Bt ics 0w, TLz e b F MENRBIEL, Lk, EHticko T
BY, 20X 5 hMEERERT 2000, ALV DEBATITS EELE T
> T35 (R, 2003, =3/, MR, 2002). 2 EEBADIE I BRI LWV &,
FLEHELEI EVIAVERTZ Y a VITHAICL > TED»OH -k RT#
AT EEGTCHTORERZEZ, BADVERL CZhd o RTCEZITICT 7
L ZA[HEIC R B (REFD, 2002). ZD7=DHADHE XY bEEADIZ S 1ZA]
EHEOEWT A T TR ET NI AEENEAEVESbNE (GH, =, 2001; &
5,2002). 7477 (T 7y ) DRlEEHORECHEEST LA Vv LT
a VATRICBAL TiE, AL = (2001) 13 EBESIMEORFETHICERL,
TATTRERT 70220 T 2 7-00EBRET->7-. BRI, $5
SME L 15 O A=Y ZHAEDETH LWAROEEY T A v L7z, %
DHE, FEHETHLFTEEIHEKLEL S 72ER (T b7y ) oALENE%FF
fliL7=. 2 LT, fEMmDANEN: L SNE DT — ZITOWTHH L 7-FEE, Al
WEPE D EOCEEBRRE I BEE DR WERE LV S T4 77 2T 2 RE T A
TN EWIR LA, TRXVEZONDIDIE, TA T 7 %NS 2 REET
BHERDOALENEICHET 32 L TH L. T 2T R, BREOMRO X
) RERDENE L W) HMHETIIRL, THA VL ZEREOHE HeEN



CilER{B L WS T TH B, RWTEIE, ZDOERESE L.

—77, EEANIC X ZAEEHICE LTI TWhIcAlEE2ED 525 Lwvo
RADHNIC [ S inE oo R GRECHINSE 2) oML LE3 2 2
0O EBFET S, 2 ORISR LT, BEARSHECHEWAIRICX Y 74
T T HERETIEHMN RGBS, LI Try 70X 5RY—Fy b+ EE
FITEBRTATTREZARRI -G T2FEE LT MARTATTOEZL%R
HELLTL, Eanedwvetnd, doic, BT 2L T7ATT79E 2%
KETHZEeNTE, AEEOEWTATTICRET 2L 0oz XY v 2D
% (Schulz & Geithner, 2014; Schulz et al., 2015). # L T, LI 7 u v 7 |3fF
ERAFNADBEL VDT, FNTHAZICHHTE 2, 1385 ICHAE
b TE2DLE, DAETEZLELUHBICTE L0, EYEYELAETATTOE
ATHREICEB{LTR 3.

i, BEEICECVHIRRH 2 L 5D, L7 vy 7 % HnCAEEE %217
5 LEGO Serious Play (LSP) (Schulz et al., 2015; 7 A 2%, 2016) D \»
T, MAFFEICE O WC LSP OMEICE R LA 5, LSPDO X I BT LA 114
CRNEMEDOBEMEZ AT 5. T LSPEI, LT vy 2 EHWTIEHOHF T
Al R ERL TV EZEYEY L LETATTOEZRABLT LT, &
MF D ARSI P RERREEN DT v 7% HIET AV vy FTH 2 (TR LY,
2016 ). " LSP X7 A T 7 ARICE IR B B 2 L EbNE L wH L, [F
TEEFT DL 0WIHIFEZT, bLihFExmwTL I 7 ay ZICFELRMIEL il
STHEV IR 2 LD CTEEICH T L D FAHRICERZEZ T NG, &
NEHEL k4o [EEHE ICBALOLNTWETATTICT 7 AT 5T L
BTE, AlEEOE T AT THEETNEAREENF . £ D729, LSP OE
BANCEMZER S 2 L WS L ATRIERFZTHOEMEERT 2568 KL0
b, fAEEOEWT AT TR EEN S AREErEVWEEZONS, L2L, 2O
ERNAER T 2 7TV ATERD 70T ZORIILSP DO 7 L — LD TOR)
RThb. 20D, EEWICERT 2L 0w 7L A4174% LSP » 60t
X, ZDO TV AT EIZALEEICHEST 20, WET IR EZ 0T L AT AIZO
FE& =y (2001) B3NS T AT T 2RI 2 RGEITRICGEET 20, LD XD
WCET I e o 28ERMBAEL 5.

Z OFZEIE, K& BRI, ERIER S 2 7'V A 172 B IZALEE IR
T2LLDb, ZOANZXLZHIANITHL T L LS &5 D,



1.2 KR DB

AWFE BHIE, v a7 vy Z22HWCT A T THEREITS & %, BEREMICE
mEED & WS TV ATEAEMANEDO T 4 7 7 2RI 2 HibiT & ICEEST 5
D, WESTBLLLELEDIICHET LIPS 200HEHLPICT
ZE&ThA.

1.3 AR D TTE

AWFETIE, BIEIICR~7Z2HNZAL2ICT 372010, £ T HERIICERLT 5
TV ATR T TERETE T VAR Lo 2 EBRHCERE L, 2 Thr oK
T2V ATRE TRERTHET VAR Lo 2 RIBRHCEREL 2. 2L T,
EREATR T VA ZTATTRBRT 2L w54 v 2T 7y a viThziET
e NFHEZRE L. Z0be, ZORHEZBREALT 572012, 2405 ME % 1
ST LTI 7 L A BE & BERATR 7V A T LB 2 17>, WifE
DRT e DBMEDHTE LI —T 4 V7 « 5L CHBEDEEZ L 72,

14 B

AHFEDOEERZITH> T T, RO2HICOWTEELRMA 2GS 22 &1
TEhLEzZHLNS. F 1AL, LSP OBEERMICIER T 2 7L 4 175 IEARKYIC
BLEHICE IR D 202 HOPICTE 2 ENTE S, F241F, LSP o7 L
ATHRDIESI B ED XS ICAEMEICHET 202 HOICT HT LHARTE S,
1.4.1 FIMERE

LSP DOEEMICEMEIERT 2 L) T A TEPRAEEZREST 2 & Eb
NEHB, ZOAH=ZXL - 7R IHLLITI N TR,

AWFE L, ERANHER S 2 7L AT ABPEABOA v 25 7 v a viTHIC
BT, EOXIICHET LR EIICKREEL 2. 2 XY, ERAIC/E
RS2 7V ATEPRNEEZRESTZ AN =L - T 20 —igxk L 2
L 7.

1.4.2 t2MNEER

LSP DEKMNICIER S 2 TV ATAB T A T 7 2R T 2 FahfTh Ic 2T
2, EOXICHETIPEHLPICT LI LT, V=TT AT TEKE
15 L ZIANEEDE T AT T2 LV EMCERT 2 L oBERICHET 2
LB TEDBESD.



1.5 Rem X DHERK

KREICIE, a7z b

REITHe & Mﬂiﬂ:i7V4&Eh_@ufwvmﬂﬁmﬁJ L7275 b Af
INERE

FBEETE, N2 WREET 2 720 O REEICOWTIER 3,

HHE T, RERRZHHT 5.

HhE T, EREROSITICNT 2 B8 Z2HMm L 5.
%ﬁ%fﬁ,ﬁﬁné%@ikb,%ﬁﬁ%# fEm DR~ & S5tk OHE %
i 5.

1)



£25 BEEMET

KREETIE, AW9E L BET 2 T 2 L BUa 2z W CEid 5. £ 7,
RGBS 25t 2 20T, A& o ER LML E 2 #H /3 5. Kic, LEGO
Serious Play & 7L A ICDWCEHT 5. mikic, BIfFTEORMER 2B £ 2,
HELSPO T LA ICEHT A 0ICO0nWTRR 3,

2.1 2IE%

KIS (2002) 12X 2 L ALEMIZ LR AR cHRNICHERtEcCE T
25, HFEINZIEEICE W CAEEO B 2 74 T 7 AEEKNICIIED X 5 IckEF
NP EZHLOPICIN TRV EIERLZ. £z, L 08H, 74771
FERSEEH > CHOEMSIT TAZBEL CERT L2 b4l EN 5. W,
ENDEEWZRIET 2 XD, F—Le /N —TFD L 5 ITEIEADEAEICA
EEDEWT AT T 2L F—LICEHL, 20X F—2icD X il
WD L VIHIBEIPOMTIND DL . HFEDERIC X > TALEN:
P L\ (Fiay) 7477 245 3RS (Mainemelis & Ronson, 2006;
Bateson et al., 2013; K5, 2002) & LCERTIHAEE, 7TV N7y FoR
D LAENEZFEET 2561 H 5. T 0w, AlEERICHET 3£/ 13 Ahic
LT, HROERDEVICL>T, ZOEENE-STL2LE2LNS. f
Z ¥, Croply (1999) i kX, BlEMHOERDOHE —ERIIHAE (novelty)
TH Y, WYX (appropriate), AR (effectiveness), i (ethicality) 7«
EOM R LB PR L7,

—75, Torrance (1972) 38L& HEZ =2 DRICICH T 2. FNFNDRITLH: b
Bl&EMEZFEE L7z, BRI, Ko@) Th 3.

- FitE (Fluency) : —2 ORI L CEEDT AT T2 E 2N 05
<A (Originality) @ —f - %l - BEE ClR AR WT AT T2 E 2o b0, B
TR3ICT AT T OFHEME, Al
- ZRME (Flexibility) : 8k 7afim - ZATTCEROND D, W BT ATT
DNTIT A,

ZDOZDODHMECRAEWRZFFET L2 B TE S L), Bk X )i, Al
BAHHABEEP OB EINE L EZONL. AW TR, AIKEEE 130745,



EIHET 0 o 2REICEFEHE S, BICOETIHELARLT A T 7AEK
TS EHN GRS, va sy rokshy—nFy FEREHL, 15
PO EEEL o HE CRNEEF 21T ) SHaIcEH T 5.

22 7L A LAEN

RAFBEB TV AT EEZEH O o e L gL, #cdh 7o
ZEEH->TED, #THTVLAETEEEID, 7L A IIAMFFERfTATIE
o, BHARTH L BOMIAEHYCRER TV AfT/AEST 5. LrL, @1,

FRICHE OB L CIRRABFHCZ AN F—%HE T 2 TV A frhnERFice
STRBENWI L THEH, BEHY-HRIRELEIALF—ZHELTDH T L
A550 REZDOLI T VATRHITELL TCE D, ZOFWITHL T,

EWEER L, T AT R A (@YD) DRNEEZIRET 5 & v o 7 HERE

FioTw3 & FiRT 5. Bateson & Martin (2013) 1IC X 3 &, HARR & ARH:
KRBT, T4 FREEZRET 2EBERfTATH L L 0w, ek bid,

HLWTADOIER (e.g. F—7 4 VYHRRAEY VTR, ACHET T4 D)
RHLWEZ I T L ATRrAETENE &),

221 7 LA DEE

TUL AT SRR EFRN D 5. Bateson & Martin (2013) 12 X 3 & EW2EH
FEIIT VA YO EFICERZRNEIRIICED S v—EHOiEH) & EE L 7.
A DAL, (EFETIE R, YU TRATIE AWV E WS —dHOEEI 2153, A
RIZIZDEHFEESE L. F72, Brown (2009) Z.OLHEZENES LS 7L A %
WL VB Lo LIIRETH 2 L ER L. T DITD, Burghardt (2005)
7V A4 2 ROFREZ 7z 3IEE) & L CEMARICERL 72.

U ATEIZARNT, LA T3 EANCIERC2 23D 5.

- NERD T - IR (EFR—vav), TLAT2ZEHEPEHETH 3.
s T ATEIZETENRLALA L ADE WREI N BB ICHKAET 3
KA @D) IRz e, TLATRIRTEREERITATIIR L CRAVRITAT
H2), mRICRZ 3.

- FULATARYIELCfThh s, EEINS.

% ODEYFFE L DY PEDR RO ODRMERfF > T T LA BERL T
W3, 72770, ZOHEREIL W2, T A DERBIEHHbEL L WS XD



b, BOIERPL VI ERYD T LAV E WS BAED H S (Mainemelis
& Ronson, 2006). AWFFEIE 7L A4 & 13fa[ds, &9 v ) BRREIRRED B 5 2> % BRER
T2DTIERL, FTUATEIZAEMNIC Y S ES 20 L wv S HANMEICH
DSWThHHE =i (2001) OBUSICHEUTDE, TLATAIIT AT T 2R
DHEITHICHEST I EHLOPICTEZERHNET S, 202D, 7L 4D
EBEEPILENICLTEBY, fEFETIE AW, Y TRXTlEAWVE w ) —#HOJEH T
HbHLFEZRD.

2227 L A4S, - KA T

EVIEICE, BC=Z20 o 7L 4235 % (Pellis et al., 2019). 1 2H
XEL, MEDL S k2 #Hrd24 7chs HEBTDO 7L 4 (Locomotor
play) | : 2 2HIZWZER, T 20X 5% [HHReDd 7L 4 (Object play) | ;
3OoHIZ2 OULEDRBERE ICHEEfL 72235 O [ #1281 7L 4 (Social play) .

Z LT, OHERE LS (Whitebread et al., 2012) TlE, ABlo 7L A4 Z XKD
5 XA TICHELT-.

(1) P37 L 4 (Physical play) : £%, ML,

(2) & D714 (Play with objects) : #% (building), ER7: &

(3) 5D 7L 4 (Symbolicplay) : \WAARY VHRNLY AT L (&, BER L)
2T 52 L.

4) fA%o 71 4 (Pretence/socio-dramatic play) : ¥ ¥ & &g & GRAL
HEHE B D B & S HOMTRIC X > THREEE v iz).

5) »—rDHb7 —2L (GameswithRules) : T -2, b7 v 7, FH, ¢
Vyaviy—L, (KEIE#EL L.

FRDRLZLIIE, TPLAIZCAAGEALA TICHHEINTWE, LI, £
NENDEATDTLAFIE-oZ Vo Ty, ZLT, LElDlgsIiciE
BCIoTHBRTZ LA L wI A TDTLALH 5.

223 7L A OB

AKEiClE, 74 DFHEICO W T 5. Mainemelis & Ronson (2006)
ckd e, 74 OREICE T 2B I, BITEOERHRICL > TT L
A DRz EIRIIcH S SHEHIL, LA TRED 5 DORHEIC X o THERK X
N, 5 O0FERA v 2T 7 avTbZiicioT, ABlENMEEINDE LE
> T35,



(1) a threshold experience : 7' L 4 (Z HFEEHIGE S E#ZEV, 29 L
7IRREDICH 5. HlZiE, Befls (ATkhwl, MThrv) s WELEL;
IHE W A EAM B 21 7L 4 BRI 2RT#F TH 2L, RETH %
W, EER R - RECh o TliFEDEEEEA L, EEORY O REZE T
ZHLY P,

(2) boundaries in time and space : 7' L A 13 % i FH N I BRFRE & 22T il R 9
%. T ® Boundaries (Fffil& ZEf]) 7L 4 & HEAEZXAIL, HERZRE
Hlz—HAlkL, EF LW, iflldh, b2 0idENSEEML— 81T
BENICT 5 (Z ok & ZEAN). Lo L, 7L 4 D Boundaries (il
ftanTwwl, BECHRD STy, £/, RIUZE/[TH 7L A DZEH
DEERHY, I TREVEAE DL, LT, FLEMTH-TH, TLA
TEADBNIE, T AL ADb VS,

(3) uncertainty-freedom-constraint : 7L 4 fTA4»3 b 72 b T A MHEEHITZNZ
NWiES. 7L A OAMEEMEA B & FIFNICBIES 2. 7L A I AR I SR il
HANCHIFI S R0, T A D7d 7L ARNTBOL—VIchi bR T IE RS
o, BEBRN—ADDEH, T—LIZEIEEAT 20080 b R, RIS
DB DL bR, TNHBT — LOAMEEELZ RO 5. fhic, HE»HHL
WHIFIZED ANB Z LT, F—2LDAL— AV ZEMIC L CREEELZRD 3
Ebd D,

(4) a loose and flexible association between means and ends : 7'L £ [$HA
i< BRMICAET 2 (B 4118), AEICHY 220> Th, BHIICEMT 2 (F]:
HIBE 7L 4), H2VIEEBEZEOZ LTI o TCT—ADBEDLE L H 3.
TLACEELZDIZT—VOFETIER L, T4 DEEBRN G TR 2R
LCEER TV Z2FEHETE 2R Ciiz3d 2L Tldhy GHEOEG VD
HIETD <, FREBWITIKG (flexibility) TH 2% &.

(5) positive affect : 7' L 4 IEMIVREORT (V7 v 7 A L553HE > EN
~) RS GELWE DX D Rl AT O BIEN B X 5 At i
HET) OB EDL. VAR T 4 7HREIEERFE ORI T 2 L%
MERHET 2. CnIC ko TAHT 4 7T HREEEHT 5.

Mainemelis & Ronson (2006) (¥ FEloffERL < GENdIEEZDOT LA
RKEDTLA4THY, ALEHEZIEET ZRRBH &S,



2.3 LEGO Serious Play (LSP )

KEITlX, 74 OFHOERNICH S DEEZEKT 5 L) LEGO Serious
Play O 7L A {T2ICD W CatHT 5.

LEGO Serious Play & 1%, L a7 vy 7%\, HoOP &R EH#HL T
WBEEYEYL LT AT TREZLZERNIC o 2O ICHLT 2 C LT,
IIa=r—vaVENCHEBREENOT v 7EHET AV Y FTH B (7
ALt , 2016 ). LSP DR KDOHWIISIMELRHLEML T WwSinE A
HoOMEBERICHLLONEZTATTICT 2R d52LThHs,. sunlfizhn
X, BHOPICHEIC > ThWT AT TR LI 70y 7 CEME{F52LTT
AT7T7# BT CRERDH 2 b OBETNDG. At EEMICT S L
WD L) L, Papert (1996) DfESE T (Constructionism) PG L =7
By DXy —Axy b ERMEHLCEENICIEEZERT 2 7L A 7ok
R TH 5. BRI, va v ey 22 BET S 2 LT, EEWICHS 2D
EERBEL Cw L, BHOPICH LWARRCHT LEZ ZHEL Twl o e
T&EE VI, ThHsb. 2072, LSP O X 5 ICHEKMITIERT 5 7L 41T
Bl 5 TR BT LATAELY SAEEOEWT A T T AR TN 5 AlReME R
=1

L2L, LSP O 7L AfTAMPAENZIEHET 2 L ISR ZFHHT 5 L 2 (C
X, LSP o —L e & HICEBHL T3 720, ZOMEIT TV AITAEBIRDR)
B2, LSP D — A% 725 TR IO TIZEIITHEEE LT 7aLe,
$72LSPlX, v 7uy 2 (i35 L TCHEMEDRIONGEZED 5 &\
25, LSP O — IS E 28088 EIFHS (storytelling) 32 X951k ->Tw
5. 350, IS T 2 ERBMEFROAICT S X ICHIRE N TS, oF b,
ERKICIER 2 7L A TADORNRIZZ D 7L A TEDRIRD, LSP oo 7
L ARIRD, MiFEESEEL CHELRve, 20 7L ATAEBERAARY ICAIEE
W ET L0, EDLHICHETIPIIEKRATICHE. 200, K5tz
EREINAER T 2 7L A fThADHICERL, LSP D X 5 ar—An—4]7x L T,
Z D7V AT % BRI ICRET 3 5.



B3E KA

AT 1 E Tl B OFER AT T, LSP & 7L A LAL&EM IR 3
FATIRRZ A L7, BEEEoME% b &2, ARiFFE <id LSP O ERKMIC/E
T % &I EREITR T VA 3T 4 7 7 2R 2 RS TR CEET 3 D,
WETIRLIEEDI Y ICHET I LI HEHL P ICT 272018, [1ERK
FATR TV AT AT T 3 2 FaE T A% REST 2 ] & v FRRH %
B L 7.

ARETI, ZORHEMGEET 2 720 OEERNE* BAENICHAT 5. T3HN
ZBHO 2T B DI, WG % KR TRREE T % 2TBIC L 7. KITRE % IRk
T27-01C, EL 2EBRNEEZHNT S, RIS, BT —2% LD X 5o
L, IERZMEET 2 I DWW CEiH T 5.

3.1 EERDIRER

TERSEATR T L A BN DT 4 77 % RS 2 F3EATH BT 200, ¥
2L L7-08DXIICEETZAL WS HIICH LT, [HERSTE 7L 4
T A 7T RN 2 REFTHEREING | L PIEEHEEL TR, 2 LT,
Z DR E GRS 5 7200, [RGB 7 L A BED1g 5 BEF TR 7 L
ALYV b, TATFTT2MRT 2HFRS S &S WEHRE % 1 C -,

3.2 FtiE

FERIZIERIAT 7 LA BE L BB LT T LA BEO 2 S0 FEEEO SN
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