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Abstract— Gamification enhances user’s motivation in various activities such as simple
tasks and/or exercises by implementing entertainment elements into the activities. Also
gamification may improves the task performance, similar to training or work environment
improvement. On the other hand, each entertainment element requires to understand the
game rules and system usage, therefore, the effect to the task performance by gamification
is unclear. Furthermore, different types of entertainment have the different effects; hence to
evaluate each entertainment element provides useful knowledge for the development of effec-
tive system. In this paper, the author evaluates the effect of three entertainment elements; 1)
Contest with others, 2) Improvement from previous, and 3) Collection of the achievements.
To measure the task performance and motivation of the participants, the author developed
seven systems which implement the combination of the three elements respectively. The re-
sult of the experiment showed that I'mprovement and Collection increased 9.2% task speed
of participants who had the slow performance at tasks with non-entertainment support. In
contrast, increase of the task speed by the combination of Improvement and Collection
is low (4.2 %.) All combinations of the entertainment elements including the Collection
decreased the task speed of the participants who had the fast performance at the task with

non-entertainment support.
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*1 Badgeville, http://badgeville.com/.
*2 Codecademy, http://www.codecademy.com/.
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RO D LIRS N DI ER 22 TR AL D TR, MAadbEic L5450
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£, 7N —7 3 TOREEERZROMAEGOE T MLV —7 X 0 EEEE O
R, FREDOER A G 4 DOMAEDETIE, 7 LICH S TEEREMNMIT L
TRV, KUEZEHEOET LIZNETIE —44% EAERZE (p=0.04) DR, =
DIFEE E LT, TRTOEROBFMLEIREMITH D 75 HBATHRE N 2 B Wi
TENRBETOND., BREARATRERTHRDOT 77— MIBWTH, “"x % 25 fHEL Lo <
LIEMTETETAN=Ta VBN IERo7" EWIHIBBRNBRON. EL7V—T DOHkER
FTILFEAED DL ENESD T, FMINA—T ORE IR THRENME T L E LS
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#5.1 {EEHED AL/ T NV—T1Z8IF DA ER

TERHEE (%) | 1E3ERERE (%]
MaEbE | AL B | P BAE
fn | 2.2 —-16| 07 —02

Bl 92 -19| 09 -0.2

| 92 —44|-17 -07

il | 5.7 1.1 | —-05 0.2

e | 6.4 —24| —-12 —0.6

AL | 42 —-22| =36 —05
fhEIe | 3.4 -12| —-06 —0.1

# 5.2 1EERBED AL/ FALZ V—7128 510 L%

TEREREE (%] | 1FEREE (%]
MaEbE | T B | A BAF
fn | —1.2 1.9 1.3 —0.8

H 3.2 4.0 1.6 —0.9

| 43 04| -03 -21

flL 33 34| 03 -07

LI 0.1 39 | —06 —1.2

=P 1.2 09| —29 -1.2

il F Y 23 00| 05 —1.2

21I%IET L, BETOMAEDLETRLLEAEZE (p <0.05) RRONATZ. T ORFRITHAM
VER% BRI Z e T NITBEERM 2 595 2 L TIEEBEME T 752 L 2R LT
5. AFOEBRTIINTNOBREERICIBO TS EICEMEE AW T e, EALOHERE
FEEREMET LT THIEMEAHOZ L L), BBAREMLTEE 2 BN
5. FRLZNA—7TiE —2.9% 6 1.6% LIRBERIZ L > TEVWARONTZR, Wi
DABEDRICBNTHR L EORFEEREITAON R oo, FERBEICRT 2 IEER D
BIRIZOWVWTIIAHBROBRETHD.
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£5.3 (EEHEELT r— MR
SRS LK EER
MAGbE | L B | T BAL | R BAZ
2L 23 21| 23 20| 1.9 22
fn | 3.1 41| 35 46| 28 3.7
H 3.5 3.7 4.0 4.0 3.6 3.9
I 3.6 4.0 3.9 4.1 3.5 3.8
it H 3.8 4.7 4.2 4.7 3.6 3.6
Y 3.9 4.5 4.1 4.7 3.6 3.6
H I 3.7 4.0 4.0 3.8 3.8 3.5
it B 1Y 4.2 4.8 4.4 4.9 4.0 4.6

5.4 XHEEHE&MEEHME

FHLEN & R L OBBREA O NICT 5720, 5.2 fids L O 5.3 Hi Tk 7= fEEE
EB X OMEEREED T B 7N —T DT i — MERZFHMET 5. 7 27— MERO
TEIED, 6 BREORIZEOTMETH S 3.5 B2 H5H, BB AT MIx L THEM
PRl E L7z L Hr & .

541 #“XEFEEICLDIHE

EHECHE LI E ED TN B N—TDFKT v /r— NEA OB A3 5.3 12
Y. ML/ PO T DT N—TIZ8NT, TRTOMBEDLREICHT 28T 77— b
HHA OYEIED 72 LITHRTE Y. FIRBEEROMBEDOE LR L L ORED 2 BRI
L, Vanarzy O SIENSE (FEKYE %) 21T-o7s 25, 2HATITENT
p <005 LRVEFERENAONT. ZOFRIE, B TOBREERZOMAG DY P HERE
OEBFM A7) S E72Z L ERBL TN D,

7, BEL LTI NA—F X0 7 A—T Ol PMENE L, BILOERERA S
BWTEN 3.5 ZH A TWVD. FFIZAEDORKREWME & OFEFOXT 7 — MEBIZEBW
T, TR NN—TF & B —F D 2B Ly g vz 7 Y OB E (BB K%
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5%) EiTo72E A, Wb p< 0.0l LRVEBERENRON. ZORRIL, 1EE
HENBEWVAL VRN ADFA, BRI 2 FBEHMI A SN 2R LTS, 2
DFREIE, EENEREONTME & OFFPCINETIZT »F 7D B A-72 ) Eifa %
ER/LIZDTHOREG Tholoifow, HirL OB Clakm sk BREY 72 A K &
<, LVEWEEZRETHZENTELLLDTHLEBZAHND. —FHT, 5.2HI Tk
R R DT, BT A—T 13 B DSOS DEIC BV TEEEE O LRA A OfE &
mole. DFY, FBEFHEAEWICL 2D LT, FEHEIIETLTWS WS, 2
DI EE, BOEBEHIAEEEOM EIZFE OO0 2 WAREEN S D Z L AR T 5.
L7eM o T, BRI X DEESHR VAT 2 &2FHIT 280%, A SRR & B8N 72
7T TR, KB BROEEOHR LT OLERH D VR D.

TALZ V=T O FBEN L AL 7 —7 X0 BRIZIR . Rl & OFi4IzBV T
PHATHEA 3L UTFTTHY, RLIZHATH EEIL TV HO0, KWiHiiE Wz 5.
ZAVFVEEDRE O NIEMEE & OBFITB VT B 10 ADT U F v ZIC AL OB REETH
L ThbHEBEZLND. —T, b2H TR L 1T, FALZV—F IR TOREE
BHREOMAG DB TEEEEN EL TS, ORI, EEDRMEO AT
BWZ AT 52 8T, EBARFHE O B SRR AEEMFEZ IR ETX D ATREEN B
HTEEFET D, LIENoT, BEEMICKDERSAR T AT A2 T DBRIIE, S8
WL 72D 2 —FORMA A Lz ECa—FRIOBRENKE W& ISR SR A R
ETOUNENHDLEEZDND.

542 #“XRBEICLLINHE

EERE OB LI ED T Mo NV—T D& T v — NEHOYHEA R 5.4 12
R 541 HOMEEREIZ L DB EFRIS, T/ ELOW GO 7 V—7128 0T, %
BURBEFEOMAEDOEEMN G LIz L & DK T 7 — NEHOFHEN 72 LI TELD.
W] 7N — 7 DFWRBEROMBE DR EAH G Lz L EOfERE, 720 & ORERO 2 BETK
L, Vanarzy rofglafigE (FEKELR) 21772825, 2HEETIZBNT
p <005 &V ERERAENLONT. — /KT, 2FELTMIINA—TLY BT —
TOHMMERE L 2o T2h, WTNDOIRBERZEOMAGDEIZEN TS, T/ L—7
BT N—T D 2T BT 43y Y U DIENFREDRE EIL p > 0.05 L7220 A
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#5.4 (FERELT V7r— MER

ISk DR R
MAatbt | P B | AL EAL | FAL BAE
2L 23 22] 22 21| 22 19
flt | 3.4 38| 39 42| 32 33
H| 34 38| 37 44| 37 3.9
I 3.6 4.0 3.9 4.1 3.5 3.9
e | 42 43| 44 45| 3.8 4.0
filly | 3.8 46| 42 47| 33 3.9
H I 3.8 3.9 3.8 4.1 3.8 3.5
fhEue | 4.5 45| 4.6 47| 42 44

BRETIRLONR NSl W7 NV—T DX AT ODIEERBEDOLEET~DH L, TAT
95%, EfZTI9% &£ EHLHH 100% IEWEWVETH Y, J—THTRERENRLDS
N7pinoTo. VEERE G IEEEE & ARSI CE 2 ERPALETH DL L BEXDND.
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AT =7 4 = a AL D1EREDRON LR EFH LTS 572018, it
HEOBF, Byl Og, WED 3 SOEBER L ZOMAGDOEEFE LIV AT
Dk NI R AT o 72, FBROFER, (FEEREREVANIIOWT, B L DB
OMUE CTIEEHEN 9.2% M B3 25— 5T, 2 20&flAGbEs L 4.2% O k& ZhREN
BFLE. £/, WEOBEZEL2ETLY AT AITHOWT, EEFENEW AN OIEERE %
3.4% 15 9.2% Al LS BENRH D — 5T, 1EEEENENANDOIEEEE L 1.2% 15
AA% R T SE. FBNREA SLEEEMOm S 1L, FEERENEVAL Y ENAD
FREVEBRR S, FCFE & OBEFCBWTIEERENR N, —FT, 1%
HE O ERIIETORREROMAGDOEICB W TEEEE D BEVDAD T AEL, &
FBEHIEENREOM & —B LR W ATREMEDSRIE S4L7z. ABFEORE RN G, IR
ICE DRV AT DB T HBIL, VAT AICHED AN D EREREOMAE HER
ST DYV ORNEEZERTOLLENDHDL EEZDBND.

ARG LI O B EE 2 SRR R L L CEBRETo 7. RIFEOMEES, Ty
Z IV, F¥xa Ay MERR EOBMRERICB O TUIARMITE L TR R /R BE LN
LAREMEN D D, FTo, BEERITEERE Z Nz & & OROFHINZ W TIEA %D
WETHD. SHOEEL LT, SENLHIME OERET oD, EERICHT 24
N IR M Lo HiEE LT—RIITH L3, WINRBREEZIK N SE
HEVIE LB D [11]. BN & SERWINIC X 2 EEMROE L E L, 5 —3
T4 = arOMREPALNIT L EIFABRERRNTENLTH 5.
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