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Abstract: Gamification is the use of game elements and game design techniques in non-game contexts. A
major criticism of gamification, however, is that it is difficult to realize an appropriate game balance and
fun experience because knowledge of the game is applied a posteriori. Here we propose the concept of
Toolification of Games (ToG), which is a peripheral concept of gamification, and is defined as “achieving
non-game purposes in the redundant spaces of existing games.” ToG includes branded, hot-start, avoidable,
performable, and contextualisable features, which allow us to avoid the aforementioned problem of gamifi-
cation. We discuss the characteristics and the potential of ToG with existing and self-produced examples
including Tetris 3D Modeler, with which the user can design 3D models simply by playing 3D Tetris, as well
as Coins for T'wo, which allows the user to raise money for charity simply by playing Super Mario Bros.
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Fig. 1 Bonus game in Street Fighter II [15].

© 1995-2017 by The International Arcade Museum ®), Museum
of the Game ®. All rights reserved.
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Fig. 2 Qix and Gals Panic [16], [17].

© 1995-2017 by The International Arcade Museum ®), Museum
of the Game ®. All rights reserved.
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Fig. 3 BRICK]bricksmash]SMASH [18].

4 TetrisOut [19]
Fig. 4 TetrisOut [19].
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Fig. 5 The result of a web search with “biohazard capcom
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Fig. 6 The result of a web search with “minecraft insane

builds” as a query. It contains several movies of at-

tempts to construct extraordinary buildings.
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i D

7 Tetris 3D Modeler OHEZE
Fig. 7 Tetris 3D Modeler.

Terpwc [Tetris
COASTER

j T

8 Tetris 3D Modeler TfEK « il L 72 H FH d Bl
Fig. 8 Examples of items designed using Tetris 3D Modeler.

9 —RETIZAY 7 by =7 % BR UIEBRT 2 1 N2 b TR
B E DR S N = RITE TV OBl
Fig. 9 Examples of 3D modeled designed by the participants

of a workshop on Tetris 3D Modeler.
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M 10 <A 7805 A7 HoRAARTIER — 4 (3L [25] £ W 5IH)
Fig. 10 Music video game with embedded micro tasks [25].
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TEDEL ) REEE TV AYE I ORISR IS 10

5.2 % %5l LT 5.

5.4 47— LALE

= LWEEE TR -2 TECHWERTWAILE
FETHY, 7= LHHEENERNIIT> TV A JLHN
D @ % Toolification of Games O 1 2 & fFRITFETH 4.
XX T IIEET L7 4=V RERTEVY LR EDF Y T
78 FIZKRAY = L B OE TRIELEVIRIRS N
720, EROEREEETE I RTATLANEE LY
5.
FOIRELLTOMEL, X2 LTOL—HEDH
DY IFEEHRNTH L7720, BEEITERIN TS, (2
BEFETHLT7— LI LEWHLFEETH L7200, 77
YR, FEETTREME A ER L TV A . — T — AR S
Br—LTVANBFICHET G252 EHT N EZICL
Wiz, HOEBHESCYWEEICOWTEH LA Z L v,

5.5 PhotoLoop

=AY X7\ IR AL, hoWREE TR LS
NAEFEHFE LT, =2 EMRENPE D) PIGEmOAH D
%75, P4 5 PhotoLoop [26] #HLY L1F%. PhotoLoop
&, 2=V —=TPEE L BEOATA Ny a— %k
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X 11 PhotoLoop D#%E (3L [26] £ W 5IH)
Fig. 11 PhotoLoop [26].

WZZDTN—T X NTHET BE, BHEIZOWTORE
PHOGHBREFHL, TOKTEAATR~A 7 Tikdkd
HIET, BEHEICETAAY T ELTHEMNTL VA
TLTHL (F11).

BEDAITA Ry a =7 =LtV 50E) 0375 —
LDOERIMET LD, (12850 F 4 T2 854 0 R
VMUV AT L] EWHOREBEORETT-2%E52 58,
PhotoLoop [ ZD&EF HHEZIGHT A2HELY L > TWnb
CETT TV REPREREIN TS, $/ATA4 Fa—
P BEET 5, LWIOITAIZIZRZEINTEIOD, £
HFHEEAREBEAFIVIZITILEAE RV E VD) ERT
BEB T ER SN T WD, AT 4 Y g — BB ICHES
7oHIRIRZEEHRO O LICHENDT /T —a v Ewvy)
A EREFERLTHEY, MERTEYE) MIEHE
TH 5720, DRICEEETREESKILT 5 —HT, A74
Fya—%Rlahre7/7—va  FEE23TLTLE-
7z, L) HOEREMOMEIXIZIZR ., LALT /T —
a MEEDRERIIATA N a —HEROESVWED D
DTHY, KV AT LMFFOMIEREZHOND L) K
TYFEROBEZIZE .

5.6 RV JOvVEL

A S & B IRIREAS L > (27] DTGB & L CRI%
SNFERY) 70y 7 B L (28] &, BEIR OISR IS
Ty IR =A% LA L, RIREBICAITRAT —
DONTREOHREMRATELLDOTHAS (B 12). 7
Oy 7R LEV) BES— LWL L TT T v NS
FERL S, BERIC TR 22 A F VDS B 72O BEE A8
ERENTWE, LA —FREERDTH Y, H@HE
(ZHEAR 2> & FE L 72 &) REFB I3 7 & e\ 7z kit
WREVEIZEE E 22 5 s, RNy NfE7zbo/zF a1 —
WIS — LT % LS 5 208 2 HEfG 9 AUE, SRR iR
OTy T LT —ANEHkET LI LI ETHS ).
I (Bl 7Tay 2iLlae s )7Lz ] Ev) BT
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2761760  Deads: 11 Clears: 0

12 ERbh 7oy 2 gL Ok (28] £ WEIH)
Fig. 12 Brick smash controlled with the user’s rolling over on
the bed [28].

FBRICELER SN TV AH oo L ILE T, HOERENE
DEFEINTVA., [TEIREZESL ] LWI)IBELHL LIS
WL R 2 R O IRE & & 5 2 D HERL S FE1ET % 25,
KA T LSRR O SRR % S g8y 2 A L7 —
ANDANESTHZET, FEMIZTIEH LN ATT
RT =L 7 )T R EORRE WM E5H 2 ENTE AT
O, MEROF 72 %A IMfE L 7 > T b, ZHUIWEEED
MHTH 5.

5.7 Minecraft 5LV X —IN—T XA —H—BED
EH

Customized Games @ i T#3 /- L 72 Minecraft B & OF
A== FRA=h =5, -V FETr— L%
TIv R TA—LELTH LIV TA AL %A
&L &9 &2 1E Customized Game & 720, JE7X5— 21
Hi%Ek L & 9 & B 2 1E Toolification of Games %
WEETH A, Minecraft I2DWTIEZDFEEHI & LTO
MEAVER ZEHTHE Y, AlEELCMERIED 2 K E
S L FEREBE M /N— 3 T D Minecraft Education
Edition [21] ®3§5k A2~ 4 70y 7 MY UEMFTH 5.
A== ) F A=F = [22] IZDWVTH, 7-& 2Tk L
TAT—=VILTFA MDAy =Dty 2 & T
NDTOR=XEAT o 12 [29] R EHHE SN TV S,

INHLDFEHNIBNTT LA VAT REZ LITHEARWIC
BHEECTHIELT —LZDLDTHLDTT T FiEB
FOBEEE S ER SN TS, T @R OFEFNIAATT 5
A, WYNEEF S T ALE T e, BORIE, W
A ERHT AL LTETHS .

5.8 &&im

ARETHA L 72FHIZ DT, Toolification of Games
DIMOERZFTLDZONR 13 THDH. 2D b
Minecraft 8L A —=/N—=< 1 F A= —1ZO0VWTIL, 7
TN, BREWDANCED L) g e o i -
DB DOEWEREBIRETHAHT2OBE, kD 6 DOFH %
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13 Toolification of Games D¥FELDIER
Fig. 13 The features achieved by the examples of Toolification

of Games.
g9
N
YN
. S—LANLRE
« PhotolLoop
— =/
- T T3
= Tetris 3D Modeler
=y - » Coins for Two
- mELIOvIEL . SAAOYRY
1BAHRE BT — I
o J
v
BRIN\DT T2 3258
14 FAIBLIOT —LLELRT TV 3 Y OWMEIZ L L]
DA

Fig. 14 Classification of the examples of Toolification of
Games with regard to the required attention to pay

for the task and the host game.

[ 27 FATICLELRT T a v OE] B[4 —24
TUANRELT Ty a Yy OBWE] O 20THELED
DOHE 14 TH A, HHPD LW —EN R L 2w
Z LI EEZAS, Toolification of Games (23589 4 1)
rRVWHTZEERRAS,

9, M 14 AHORK, 2F )7 — ANOERHFLER
FHHNEEHT A, TOFRTIE, F—a~ERPLTESR
FeBURIREEDS Y A 7 FATDRBY I~ L2 b L LRI
ENDLTHA L ELG o TVWABRVWEENS., 22T
IMERICFTREEY A2 WO b0 (W14 45F) 13
E,BEERAT L ERTHR T VA NEDITIZE—&
b, ¥ A7 EBIIEN GG NIPLER G ENRE DT
BB DSHEIC 2 S e wvw—T, [TV A Lokl
EWVIOIIETH L HOFRIMEIZER LICLS R A, F—24
ML R PhotoLoop 282D & 3 Bl TH 4. —JTTARM
DT T OB L RN 206 E) & 130E ) MIFOFE R % 4
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LI ENDHDLID, FATIZE o TIWEM 25452
CWRWEETH L, T YT )T a s AT IR
AR 72 XEENE Z WY A AT\ B PhotoLoop 252 D X 9
BBITH D,

RICK 14 A TORBITHEET 5 &, BRI M E 7%
KCRLOELWIRTIZE, F—2%2 TV ATEHED), FA
7 RBATT 20O L OB PLEL R, Thi A
L= KNAT ) 7o O IR REME 2 S AT A TH A & LT
WMAAGVTEDE LS. F2, O [F—=0d, ¥ A7 0]
DY 2 DWBEASIST + — < v A L LTOMifli% &, H
CFEHMEDOWE & 72 4. Coins for Two, Tetris 3D Modeler,
YA 78y A7 BOABTIEES — L p ENRED L) LA
Thb. $72, HEEHEORE LLHMRMNTTEE 5 XY
ELTH) A7 u sy 27 ARG RS — L TIEY
FEMEIZBIG A VDI L, = H H OZEMR R A
% 27 OWIITH 5 Tetris 3D Modeler %2, MERREZME 7 2
EHEHECIBEICH LT [F—2TOPALY) 2B L7
MERTT] 2wy arysFA &AL L TWA Coins for
Two TIIWREEDTEREL TV 5.

KT 14 EMOGIE, DF ) 7 — ANOEFINE R
WHHIBICTEH S 4. BETIIERY 70 v 78 Lo 1 F4)
LS, ZOFERTIEY A7 FEFFDHDL—F D)
V=R, $RDLEER - GEREIE - ATEELR 805 — A
NOHEESR O 7= D ICHFIF S, - OEBUR T # K
SHLTHA LR TINS5 L FHEINS.

B Ta Y ZRLICBWTIE, 7 A7 IR VD
E#NzboThs, Lo L—REAKICEZRNICS A2
) r— L NILE R PhotoLoop & KL T, HOEH M
LWIFEE O ERTRETH B HIIFETRETH S, Zhid
IER &) b ODFED, HEMICEZ BV RINLTE
ThHED [ o] oLy, EEILELRTT 3
UHIREWVHEDO Y A THL, L) EMIcHkT S &
ZxoNb, Tbb, Wik Z L THNIHOHEIZZD
TATEAATE NI IRRLERY, /22089
—ZBWGOH L 305, BENICTRED L0537 —LAND
HIZEZERTE /& EOFFANT + —< v A& L TOAM
At E2ONL., R 70y 7 5 LOFEGIH»SH
s sL, 2—FOHEEFOMKA ZIGE) % 75— LD AT
NET Y Y TTE T ETH — ANDEBEEAH A & B
A9 % Toolification of Games (312 b WL X5 THERL
WEEZ L EZOND.

X 14 TlE) F {FEBIICETE TR W E LT,
WREHIZOW T E HIIELET 5. S HOHGITIEr — 2N
sl <A 7 u sy A7 AR Y — LW REtE %
B L TWiedpro 7298, TNSDHEFIIBWTIZY A 7 EFT
DRI SIS HEZFANE L2 EINLE LD TH-722
EWZFOMHATIEI 2wt EZOND, b LG 26N Y
AT BE=FZDONHEDI2HDHEDTIE R L, 728 21F [35E
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HEE2HZ 5] OL) 2 —FIFmDOHELDTH -7
O, [F—LZBLTHFE L] b)Y — a4k
A, WREEORBUI D% S T Be kD H 5 .

Z 2 FTOFERMN DS, Toolification of Games D &4
122V, PO L) @ m2sdTiinsg., Zhbidsk
LD BEEE L E T AR TH .

o 77 v N &BEE ML Toolification of Games DR
Thh, BFEEFINSOFEHEZITIIHBETLOT
H5.

o FEEENHEVEDFEIIL T AT LBBEORFIRETH 5.

o HUEKIMIEIY AT NLELT T a3 yHEnigsE
2R T,

o WFEMOEIILY A7 FATORGEDPHICD 26 SN D
M EE 2T 5.

w22, BlRSA TR 14 O EORR, $bbr — 4
NOEFDVWER L, FRAIANOER S DLER VHFNILA
WHETW RV, ZOFEIBIZB VT O AR % Toolification
of Games 2SR TTHEZL DA, ZHZH X —LDEAILE
KAHHD%, ZLTIOHEBIIBNTE S —LLy Ay
DOEOBRIZED L) BB DD, DS 5% LE
PLETHD.

6. Toolification of Games DiEZE

B & Cd Toolification of Games DHFHBIZ /L, FD
WHEMEIZOWTREZE L 7. L2 L Toolification of Games
BTRETIR %L, BEDTF—I 747 =2 3 Y CIEMEIC
BOERVEDHCEIC R LA LD L. RETIEIZD
L) REEICOWTHEI L#RT 5.

6.1 ZXTDYvyELYT

Toolification of Games TlL, EED ¥ A 7 % i) fE
GARFHBHELZROBAAS — A2 ORIHEE S LIRS 7%
V. REROTS =3I T4 =T a YO, BOMHRUEL
WIES — A B EI> LEECAAE L, TOHEREZIRET
X)L ERDOEAEERL., FTOLDIHARLN
57— LB 313 Point, Badge, Leaders’ Board ® & 9 |2
RO % D DODL L, WIT 55 E ) HIEHNIC
LT, BADPES BRI THHio T 5.

—J5 T Toolification of Games 1&, BfF7 —2 D7 T >~
FEEZEZ DR VHIFATZORFARE L ¥ 2 7 FERICH
WZRITIE RS, HOEDLOER LI2WY A7 A
WZH DA, TOERICAED LV, — L 2ET L
BESHTIE R, 5HOMEE LT, @EOS — LDRER
RIRDIBEY HS, [COF—21E20X) s A7 %M
AL Z EIZHE L TWE] E W) MR EEBOHEF L LD
WCER LA T DEH I LEICLL7259 . HWiEOMN 14
TATo 72 &) e LV SMMICHEET L2 L1285,
YAy LT —=AD5HS D LWRFRRIZO W TORRIA
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ORI RO ON D .

TSR OEREETHZLOMELET AL, 7
374 =2 a il Zb5Y, reCAPCHA[30] @ & 9
12, RORTNELRS WY A7 ORFERDPHOBB D720
CHAHATES, 09 %S —20RE) LOT v E
YOO S EZRITNETH L.

6.2 RRXYUDEEM - $hE

FAFICLBE LT T vy a YRAMDPE WY A7 &) ¥
o, MR BT S L, =T OoTH [H L]
KEDF =L T LARE>TWoTLEH 720, ¥ A75E
RDEFEYE - RII T > TLE ) WML SH L. AkD
F=LbZ 27 %EDEIIINT VARG, BEL
TV DPREELRTA VELRTH 5.

5 A7 OHWHB L= HHDOEZEH S Toolification
of Games TIIFFICZDEIIEETHY), XA 705 A7
HOAARTIEAE T — LORFTIEZDOREDEEGIZONT
DFHiZ < b L {4T> T 5 [25].

—HTHAZOHNSL—FHEOEIRE 257 — A
T, EEN - FEFPHFVMEICLSZVEDOH L0,
Tetris 3D Modeler DFEFI T, [AF IV EEFN—T 3 ¥
DENZ—=HFIZZRICET Y v 72 B SE, 205 S
T 5 2L | VAT LOHMNTHS., TDL)
%, HOEFZRLZY, ACEHAZ LDV T5 59
ZHBTHNIE, BE&H %Y A7 ORI —F 0
[ EWIEBRR DD TH B7280, RN - BhROR
REICKAA & & AT REA S LIz,

EREYE - W ERLA )R TL ) 1 DEELOE, EE
E b —2Db L LOWGERLHHSTHL, b
bEHELWTS—ATHIYE, ABTREEE [4 2705
P LN\OkEE] 72T RL, [T 5 A7 ~DHk
W] AEHTLLDL L THRETAZLOEFEZOLNS., =
RILT MU A, A== ) FT7TFHF =X, HFHEY— 4l
I—HIZXoTRELYTELDY, MHAIPTZ)TLE
BEEONBEELH L7259, MBIZEDL) Br—2%
EEELTHRATAZIET, 2—HFD¥ AT FEFT~DEF
N=2 a3 veEOLRRELEL I ENRENLD LN \»,
CORIZOVTRIYFLVWHEPLETSH 5.

6.3 ML Z2XIVETRENDINS >3

G A EFTOIZDIEAL727 - L EEICER, LA
FNDPHIEIE B L)ool —F %, LKL
A7 FATEENE O DIIRATT A 74 122w, L)
e R&ETH 5.

T LAEFEIZL o TH A7 BAEB L kR~ DEF X —
AV EEHOLIEN MO T4 =2 a v OEH
HTHHH, BANICHIPAWIIERT LT — 2 EFEO)
2% TH Y AT FETERTZAIRBIGE L 22— %
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YICFHET L1213 E)THREES I .

PrNl S BB OFE OB OV T O WBIHED 72 & 212
VAL ABHATZMETELEE I AT LOTH A~
WCEELTWS 31]. ZhiZhbw, LLTFOHE, $4b
L — AEHFEEFRYBRWTWE, MRy A 7 ETBREA
ERBATT B L) BT A VIdWRE,, FLTENE -
WCHIREE 200, ZhE SITHERED S AR I3 E
AT) BBV OD % EEBETT 5 2 LITAERTH S ).

%8B, Tetris 3D Modeler Tl37 — A4 E— F& LT easy,
normal, hard D¥EZEAMEM I N TBY, HEHEIEHW
1378y 7FETAE = BAFH, 7 &7 — 205558
E, BESEPRWITEZD L E2TTay 7 2EN
TV ZETEZRLETNETHA VT4 =] 1L
b, F—LAOWMBENT - ARFZOFEDRS L HHE)
FHWEWIEHAH Y, IOy A EREL S L%
HEEIIL U ORISR A 5k C & 4. BUEIIRFLE
7205, ZOL—FOEPELEIRELR ETHRIBTE L0
ThE, ZNESSHBMICE-F (BHE) 2&%E
T2 89 IR DWEEDD Lt

6.4 fth&EEDHST
61HICTIAIZDOTYELTZDLDIE) EFL ozl

LCHHOKRRELYREEOFE L2155 7-012, & LD
FEZDOLDONEED LW A7 L) D EICHRE§
RXTH5b.

i & D 3A 1L Toolification of Games IZBWT, 7 —
LT VA DOFRT 2 Bl 7 & CRAER L TEYESLA YA T
BITHETTEHT L0, MEOT LV AT LIIHE
DwBE L2 TICEETEZL2ETIAEIEVEKRTS
L. = THREEOBVWERR 77 4 X— M NEOTH
DOy X 7 47 Toolification of Games & #% 2 72354,
ZOTVAMFEZRNIHET S 2 LId—KIZIZLSHLL
.,

6.5 BIES—LEBIETI VWS E

Toolification of Games DD 5 FFHOHTH Z D
W3, BEr— 202075 Y FEIEHTAZ L TH 5.
L LZEbZEHOERT — LIZERHADSHIR SN S 2
EDERETH Y, FoWEDLDD Y — AT — FHSiHL
TWEZ LA THLENPMETH L. HETIETaIY TV
VOZKMHERET L ETH) VIV Y T YO
e &L D &£ 5 &9 ZBIREH 2B UNTE Y [32],
Hoary sy OBFFABTRELIcoOwTENY ¥ F 42
AU IP A =T A7 u Y s b [33] % LASEHER T
HhH. DX HEHLADLE R IR L7z,

—J, BEFRLT —LAOBURPED T —LZ oL
o rzua—r] 2L, AKX, FELARNTY—Ra—-F
EELICABLTWA Y — AW TWwD, 2O
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Toolification of Games # & W HEHITITH) T &N TEX 5.
L2 LT = 20FBUEN+50 89 i3 & R 2 0%
Wb, 2k 2T [34] T, <V F7I7F—-XDAR
e 7 a—VTCid, ) A0V vy TOHEISE VDD
D, NS —FOBRIEECHERIEEL G2 TWhHTT
etk 23846 L 72, 2 1d Toolification of Games |28\ T
HMHTELVWEEL G52 2 WEENH L7720, 78— Vi)
EHD LAZEOSHHETABEIEETRETH .
KRETCIRART X 9 IS 2 720 12— RIS AR
DL, M BT Toolification of Games D FEH
Thb. IMITF &L, BEOERDO T ) T F V7 — Lkt
L, Y—LZDb0%YWETHIOTIE R, V7 oxT
D LAEN= R 2 7WICHIO Y AT L2 /5L, [
B SELZLILoTHI AV OERAHLLDTHS.
AT Toolification of Games OFIIL, 72& 2 IE 7L A
MOWEDOAZ ) —> 3y FZHE D L IZEEmEE L
Ty 7F v Lfitld, F-8mEReE=s ) 7452
ETEINS T — A RKELRE LIEAT 5 2T %
ZETHAEH, ZOFFEEHVWALEZ EIZEY, /2L 2 IEEH
DA—=I)N—=< V) F 7T % — X% T Coins for Two % %
720, Beatmania %2 EDIFHOEESy — A% HWT<
A 708 AT MOIBTINGERE r — L ZFEEL/Z)TELT
HAHI. FERESES) % 57— A~D ATIIZZR L 725ER
D7ay ZHLOEHIC, ErFRear ba—F 25T
5 Z LI K DB — ANOH LW EA T F 2 BT
HIELERTHA, THIT LY BARWIZIZ, N—FYx
TTHNL [VaAtAr1 v 7], V7 hv=27Thhid
[ 2232 lb—%] b LEF [F—FR-—Fr3I2l—
g1 ERELEETHY, TLAYOHEREER O E
T LGS % BEAE 7 — ANDIEF O AT~ BT 2 L9
GN=FT27H LBV T Y 2T ORETH 5.

6.6 FHYEEHREMEIFICEITT

HEB2MmLETWD LI, EFRERDSE DO TERL
TF [F—2] EWIBMEIHFEHIITSENRTWS, £
DEVLHoTH, F—L2xifMTArr—3I747— 3
Y OFMNER, BLOMEMS L OMOMEDSITIZOW
THLWVWELEII 22T 1 IZBVWTHEZFAEIE S
THEHT, RBiie LTwa. Toolification of Games DI
FIZLY, COMBEIZOVWTDES % biEmbDlE I NS
CERHEL, BUROBEIEZRAAS.

Deterding & [35] 137 — I 7 47— a VIZBET L8
BLLTYITAT—4[36) 25| EEAWVICHL, THDE
WIZOWT, =374 7= 3 ZI3%EFE (Elements) &
LCr —20MRAEIETr — 2R THWS Z &, Fhic
XL TY YT AT = L3I — LR D 72D 127 — 24
fk (Whole) ZHipi$5Z &, LEsL (M15). 2h
EIET — A SORAS EN TR, B LCIEY YT A
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Fig. 15 The differences between serious games, gamifica-

tion, and playful interaction illustrated by Deterding

et al. [35].
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Fig. 16 The difference between gamification, serious games

and Toolification of Games.
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Z®D & 912 Toolification of Games (& [EHZ TR 7 —
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