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Abstract: Gamification enhances workers” motivation and performance by applying the
entertainment elements of games to tasks. Several research proposes and evaluates entertain-
ment elements, however, only a few studies analyze the effects of other factors in gamification.
In this paper, the authors focus on the "task" as a factor of gamification and investigate how the
task duration affects motivation and performance. The authors evaluate two research ques-
tions that were established from the hyperbolic discounting theory of behavioral economics
regarding the relationship between task duration and motivation/efficiency. The results of
the participant experiments showed participants” motivation and performance decreased as
the task duration increased. The comparison result of MAEs at different regression models
between task duration and efficiency describes the nonlinear regression models has the small-
est MAE, which means the relationship is curvilinear. In contrast, for motivation, the MAE
of some nonlinear regression models is higher than the linear regression model, and the rela-
tionship cannot be considered curvilinear. The results of this study suggest that task-setting
needs careful selection based on which motivation/efficiency is the target to support via a
gamification system.

Keywords: Gamification, Motivation, Hyperbolic Discounting, Behavioral Eco-

nomics, Task Performance;
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227
R [%] 88.0 67.6 66.7 60.2 51.9 472 38.0 472 58.3
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5.1 fEREE

DIFEET LD MAE 2/NE W, IR EIRE 7 Lo Cidfafiihii € 71D MAE 53
0173 b o dKREL, BEETVITEWEE BT, BRETNDTZ 7DBIRE RS

&, WHFREIEE 7L e FHMRE T MEV TN E T — X e[RRI O iRk T H
D, XRAZEMED 120 BOGAEZRWT X GEBL TV, o IEEEIIRE 7L H3
FRRICIENG U7z —75 T, HEEhfte 73ISR WETHEIE L TWw 5. fafihiiie 71
(y = ab*) ® MAE 2K E VB & LT, 185058 x I R ZIEE (1) BHvsATY
BN EZONS. AMFEDOEBRTIZBWT, x DA 15~150 & K= W=D HE b
BOFTI/NEL 5 e EIFAER y OEHEHIC 0 1ICHNAT 5. 207D bH10.988 & 1
WEWEICIVR L, ERISOEWETHIRI A EZ 5N 3.

WEET LD MAE AR, IXTOIFPERIFET LD MAE 2VNEWZ s, X
27 RREEDPEL 223 12o0 T, EEMRIIMBIRICE R T 2202 5. ZOELS,
R A7 KETIRICE 5N 2 ZBUED B2 WM & L7 oe%E ¢ Rt EBME IS »
TiHMiiENTWVWa EEZONS. 32HITHRLA X HIT, WM L TADKL 2 F#
FIfifEE, RES E TORBPREWEZEERTINTS[1]. =3I 747 —>a IERARY
IR ZBIMNT 5 28T, XRRAZFETRITRL 2R EIE L, TEEERRIEZED
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# 52 ERFEEDOMIFERRE MAE

NI RX—=X&
[\)FE 7L MAE
FIEAME IR AE
a 0.1 -0.002
3|7 y=ax+b 0.176
b 0.1 0.452
SR a 0.01 3.005
) 0.166
Yy = ax b 0.01  -0.600
fagihitn a 0.1 0.596
0.173
y = ab” b 1.0 0.988
T | XHERBEEL | a 0.1 0.199 0162
y=5% |b 0.1 -10.283 |
a 0.1 0.215
E& i
k b 0.1 1.334 | 0.162
y=a+be ™
k 0.1 0.078

R L2, KFEBRICTBIT 2 RIEEZRII X R 7 FIARNIT O EIEECE 55 IR T
5T TRRIGETIROMNT D 2 MR B5H TS ES. Z2DkD, ZRT%T
FTORERARWE ERMI S 2 EBRIFHIEATRE L, /FEEIRBETLZEEZS
ns.

[RQ1 ADEZE] Z X Z7EBENEL 22120 T, EENRIETTS. Z20H
FREETHOMEIRTH D, WHHREHE TV e FHHRET LV TMAE b 5 &
bNEL, —HERIFEHEZBROCT X GEMT 5.

5.2 {EX=EA

BERZAZRERICBII 27— AR ZK 5.2 12RT. ET—KXD7 7 7DF
KIZPR N TED 20MQEMRRTHD, I5HEXR7T082dbodE<L, 308
R2A7T069 L KESERLTWS., /2, 0MEXRAZETIE—EIKTFL, 1204
272 150 WA A7 TR R L TWS.
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2V, BIPET LD MAE 13 0.241 25N E T LR EHMET LI D D IR E
WMHEE o7z, FETADZ 7 70K ER 2 &, EhiRe T v, 2R RE T LICE
WTRRAZRERICEOTET—22 X GEMLTWS. — /T, WHFREKE T VX
158, 75 WEBROTIHRENRKESET X L BRIBIRE o T,

MEET L E R T—HOIHIEET LT MAE BRE W 5, X AZEBENE
{BBIZONT, EEBEMRDPHFRIRICTE T T2 230K V. MAE25d o & /NN E
TNLD1DOTHBIEHEMDO T X =2 %2, (EEMBOR L FFRIC b DED 11
L, DFERICPICMOERNR S 78 oTW5., {ERERE SV EERIRICB W
Thotd MAEDBKRZVWET LD 1 DOTHY, FEEEREERLIFERELR TS, [
BRIz, WHIERBIEE 7 LD MAE BEEEMTH o L b REL, EEMBTH oL B/
V. DLEORERIE, (EEEMREZRAZRBENEL RBICONTERMNIIK R T 22 %
RS 5. XX VRRIESMEEMNBR AEERRICE X 2 B0 H D /3R 5 2 L 13HE
Ho., EEHEODOBEDMLE [8] ITBWTS, BRERAOEHINFMY, ZOERERY
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%53 7rr—robFEER e MAE

NI RA—=R
[ 7 v MAE
PIAE R fE
0.1 -0.004
TR y=ax+b 2 0.241
b 0.1 0810
SRR a 0.01  2.845
) 0.249
Yy =ax b 0.1 -0.435
TRER AR a 0.1 0932
0.239
y = ab” b 1.0 0991
FERRIE | DHRRBEEL | a 0.1 0.39% 0267
y=4% |b 001 -8103| °
a 001 0119
T R
SET b 01 0849 | 0239
y=a+be ™
k 001 0013

W U 72BBOERNBOM ERIFIHDT LD L TVRY. ZALDFRIEF—3 7 4
r—a YORRIZOWT, 1EREEMREEENRZ XA L FHMELNBETH S &L b,
EERBEOR I 2ZERTAIDEN DS I ZRL TV,

D€ 7L L Big b R T T VIIMEREM R EAEEER DM T T MAE 2% o & B /)
V. FEFHIRE T (y = a+ be ) 1385 X — & k DA 0 1EVE L EIRINR 25
7R DD 5. AERICBWTHIEENROEFAT k OfED 0.078 TH % DITHt
LT, EEEMDEIFAT 0.013 &/h& <, KDEHRNKRT T 712K oTW5. 2D,
B2 EES2 0075 71T L TXERMLIZEEZBNS.

[RQ2 ANDEIZE] X R 7 RHENR R 21I2ONT, MFEEEMRIMMETT 5. 20
FRIEFHIFRIRC 1ZE AT, ERRTHLARENDH 5.
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5.3 ERHMROEAZE

— R DHERE DIEENRIZONWTHDHERE & B 2D A DNz, K 5.3 D
B2 2WRE 3 HoFREE (ERER) 2Rd. #6RE 11 32X X7 REED 15 B o
RACD o & HIEERENE L, FRAZRMENEL R 210N T RHORIRICIE I L
TW3., #HHEE 11 0T —XDARLFZET VI MEREITS &, TXTOIEREET
LD MAE BRIEET VX D/NEhote. EHEDBHIC X 2MHRDRR, 27 A 22 A
(81.5%) TRIBRDIZIKDTER X Nz, #RE 3 IF X RV RRHIEDS R R 2 120N TIEEH
ERRBIE R LTED, IXRTOIFREET LD MAE BREET LI D K& o 7.
[FRRICTERRAY R TR 2 3 N (11.1%) O#ERE TR S iz, HERE 10 DA TIED 5 23,
XA RHIENEL BB ICONTEXEREDNEL R 255 Aok,

BEREARND T — 2 D A b EWERE OVEFEFEZ G L BRDET LI D MAE %
£ 541177, RORREBETNVICOVWT, ok d MAE H/NX Do 1 HRE OB %
7. FHMRETNAPREL o HEED 12 4 (444%) b o b Z L, EREET
DS RTZ o T BRHE DY 24 %4 (88.9%) 1K LT, #IBETADRER o 75 #E 13 3 %
(11.1%) 2o 7=. £, FEHREEF IOV T 3 ZLOWBRE CHEBINE LS, MAE »
BHTERDro/. ET LT D MAE OFEEICERT % & FHES S o & /X
, MEET AR o b REFWV. BEET L EMDET LD MAE 122\ T Dunnet £
WK BMEZAT o AR, SRR, MEHREEE, FHMIERITNE 2o 7.

WERE Cr DIEEREICEH LB EICBVTH, 2L OHERETE A ZRHENEL
2B ONTEERED TISHOBFRIRIIE N L TE D, REihiE, AHbREL, F5dh
MEFTNLD MAE IEET L LD B EREITNI WV, —/HT, —HOHEEHEEITB VTR
27 RHENEL RDICONTERINE T T 2562, XA VZKHE CEEEEICIE
DHBEB AR ONZGE8D Y, BMAEPHERIN. BEOEROMTITBVTH I —
T4 7= avEEALEXR Y DIEEMRPLBEMDET LS NHEREI AT
% [8,11]. 5%, 1EEH DTSR EFEAZDRK E E 2 b 2 WHHEH & X 7 KR
AR, (FEEEROBRICEA2HELTHET 22213, AFROFREL LTEHET
H5.
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S 51 0.124 | 0.028 | 0.007
FaRHh R 2| 0.131 | 0.028 | 0.079
X AR BE £ 51 0.123 | 0.031 | 0.014
1 Hhig 12 | 0.121 | 0.030 | 0.002

54 HRAVDHEBICEBIERERDE

AEBICBU BIEERERZ, ZRAIEKTHRD T Vo — M2 & 2 HEKHMIC & - TEHIX
Nz, F0D, XA ERENICE T TERLRT V7 — b OFERIEEL T\ S AlHE
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HU, s 2. £51IWRLAEEBD, RAZRHERREL R BIZONTHRERX AV
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DEEBHEML T VDB Zens, FEBRD T T 730V WEIROSGE, XX 7K
EWMEEBERCEERLEZTELY, XX T7DERRICE > TK 52 23HE R0 ITERK
I WVWrb. £, FEBROST I 7oEAETIIN LT 5.2 fi e FRRICEREITS .
ERR R 7B 2EBROETAVOMEFEAERICH LT, ERXRAZDRT—X D MAE
ZEMT 5. REREX R THRBRICKRERX R DT -2 D MAE ZHH L, 20
EZ RS 5 2 & TR AV RIE C (EE RO BRI AR T H 2 2 FEMEES 5.

R AR AT L RERR AW EI L7 v — MERER 54 1RT. ERE Y, K
ERR A7 EHIT, ZFAZREEOHEIMIN LT Y or— b D77 703G "B DI -
TWAZedbhrd. ZOZr kb, XZAZDER « KERIZH DD ST R A7 EEBED
EEBEMRICEELESZ TV VW5, 7770 LD, ERXRAIDT ¥
r— MR TH D, RERXRA D7 7 — MNIEMIRTH 2 Zehbhrb.

FOSICEMR R, REO6ICKERXAZIIBIIZANRET LI L DT X —X DI
Wi MAE Z/R"3. ERZ R TIHEREHRE T LD MAE 230242 & H o & /N X
<, WHIFRBARE T LA30263 b o HRKE V. MEET LD MAE 130248 TH D,
TERHIRE T LR EHBEE T L E B L TREWHE o/, —HTRERX AV T
X, MIEET LD MAE 250227 L b /ha K, ZRAZERRE L OGRS ERNTH S &
W2 5.
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FIME IR E
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R h R a 001 2668
) 0.248
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LS y=ax+b 0.227
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HEWDBASNLAREENEZ oD, ©F—I 74— a yEREMT EES, EBHR
Y3 R A REEREOH I EEMA G DY, ThAPUCR R VIR © EEE - %
ROBEFRZHAET 22T, KAKOBRPICHAIREREHZH AL LTHZ Z N T
x3.
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17 DERAZ %5 D) ZiT Z L CEER2NROMBELN LT 2R[EEENTRB I N, K
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