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Smartphone lock application
for restraining smartphone addiction using gamification

TATSUHITO HASEGAWAL®  YOSHITA MAMORU?

Abstract: Nowadays, because of the remarkably improvement in smartphone, smartphone addiction has
become a problem. By depending on the smartphone too much, some adoverse effects are occured, such as
that users become anxious if the users cannot check their smartphone anytime. In this study, we develop
an application focusing on users who install this application for themselves. In the case of introduction
for themselves, the psychological barriers to continuous use are considered to be large, for example, users
sometimes unlock this application by themselves because they cannot endure. This study, therefore, develops
smartphone lock application applied gamification techniques to enhance users motivation for continuous use.
This application is published in Google Play from Oct. 2016, and it is downloaded by 3,000 people. We
finally revealed not only our applications usability by users’ questionnaire results but also that the effects of
each game factor differ significantly by analysis of actual usage history.
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Table 1 List of explanatory variables and response variables.

s pyed fifdk CERIVA
(1)  BHHER M B, & DR
(2)  BIIEE TS50 ~22 %, 23~ FRIH#H
(3) EHPIZK FRF ] < A A, I oy
(4)  BAZE AKTRRATRUE fa, fE =R
(5) BMIZE  BEEHTHIL A, I oy
(6) HWAEEK  #BuavrEK 1~ Ve
(7)  HWZER 1 ARSI f, % DR
(8) HIMWER FUT®R 0.0~1.0 oy
(9) HMZER E S f, % oy

ZNTNOHREMTH 5. (2) ESEIEENE D% 22 %
EFTCLENLLOEMTENHLONZEHTS. (6) &
Oy 7 %470 8 EE, (7) ERAHBR S 1SR
Oy MR 1IETEINEZNE DR, (8) 1w vy 7 hDEH L
TR, (9) FEOFMERLTWD. BAFNET — X &A1
EREALLTEELOTVWEDONERLTED, TRHE] &
o TWIE—FIHE Z L ICEGH 21T iz, oy 7]
cmoTtwvwiidoy 7 —E e ICEEHEZ T o HEERS.
MEDBE, MR, 2 REfE £ 7213 ERROR © L 3 —
Ni&, ZhENOFIAZEIZBIE U 72 MUE 217 5 56 130K
N 5. FRIZ, SREMEITRERE N SEETE 5720
WHRCREERZE L FHE L, SIAZEICBIE L - HuE
OB EIRINT 5.

4.3 DHHER

T RIMERERD p EEZR 212537, S0, HALSKITE
THBRETHD, HEZEEIX (6), (8) MWEKRE, (7),
(9) BEHBRETHD. HEEAERRNE ORITE R E
RELTHRER, ZEBREORITH A BREEZIT->T-.
FOKEIZ 5% LTHL, JKEBTHENZHED 5% T
o TWA, 201742 H 8 HiN T, EBIcoy 7 %25
fEL v 7 BINETEMHAZIX 1107 A, 2EEDAFBEY
I EBUL 7866 HITH 5. 77U, MHRER, &BEM
DBPZEFELRENIZE D —FREPELCTWE 720, DED
HATEZ DRI T B IIKER SNV,

R OfkfelE 2 i3 2 i e LT, SRR v 7 [H
e 1AMk S ICET A ERERERT oz, AREE

x 2 WHBERR (p i)
Table 2 Results of statistical tests. (p-value)

fuy s 1AM

. gt RATHR A

i 0.451 0279 | 0.824  0.412
i 0.014  0.188 | 0.244  0.029
e 4 0.008 0.512 | 0.902  0.502

ST IR R AT AR 0.822 0.863 | 0.000 0.130
TRk A T L 0.782 0.829 | 0.000 0.026
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x 3 INHEIreME e 0y 7 BB OB
Table 3 Relationship between time savings bank function and

the number of locking.

A Eay s a0 R
FEfftr A7 L | 534 6.111 8.803
FefftrefEd b | 545 7.862 12.619

WHERTE=DIX, FAE VI 7L EHllr&ETh -7z, F
ET7I7WITBLTIE, 22EETIZHAR 23U ED foa y
IO TR 1.8 Wk RE R, AEEDD Lo
7o, FWmABEWAR T Y Z RN K RBMEAICH D, R
MlrSHEREOARIZ X 2 0y Z R R 3 1TRT.
FLy, REENRRRINTWE L —TDHF0ay 7[H
BTN 1S MWiER Y, FEED D LR Tz,
UL, 1EBERASEICER T 5L, YORMHEEBICEL
THEEBRERBAL Rz, ULizA-T, Oy 7O/
0y Z R W AT S IR RERR I Lo T, By
I ERIIEINT 205, 1EMBZICHEEL TWEHhES
MEWDS IR 2 EBIIHER TERD o7z, Ty Z K
MEEZ - Z L IEFHIiCTE 505, MricE<FMAELTES
3LV EHTHERIUELBETHS.

WIZ, By JHOEESITRIZEHT 52, REFED
RATRRI AT GUE, RIS bIc k> TENThERE
NHERTEZ, RAZENTNOMEEZ & O TR %R
T. EboDuHEREIZ L 5T, SR EEITET
TBHIEDVHRTE S, R TR AR L T
Z, EUTEIN 25 T LT WA, RiEeiE s ik L
72222k, FIRMETT BREAITDR SN,
F O FEAAR SNz Z L IZERE VSR & 72 5 7=

BRBICHESERICERT 5, L7520, BT
FUBIZ L > TENTNEEEDVERTE 2. BET I
EHT 2L, 227 F TITEAR 23 5% LD A A FRER L
18 E V. AN L THBEICAENH Z & THeR
NEWIZ ENFERNEEZ SNDE. RS LEREICS
H3 2 &, MBLHENVERINTWVWE N —T DS
N 19EEL, YYOFHEzIY R -72. KA
LT, BEERNIZZINE TOLENPIRENZZ LT,
MELSWAESHEELTHEVWLSR] LW 2E88/55%, T8
WZHEERE L TWEA2 5685 Fb o] Lo 2&FF

x4 sUTERAEL, BRI UL & SR OB
Table 4 Relationship between visualization of the time while a
user turned on the smartphone, visualization of tatal

charging, and the rate of turning on the smartphone.

Oy ZEE AUTR el
AT A RAL 2R L 3632 0.102 0.212
ST A Ak D 4234 0.078 0.186

Eo TR A 3868 0.097 0.210
bty Sene CIR TR (o W) 3998 0.081 0.187
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BIZDRIP o R EZ 5N B,

4.4 F7V—h

TYr— MER»SIE, FEZEEOASN, FHEDE
BURETEAN, AR EHERE O FEAMIZ 46 /0% 24 T TR %2 17 - 7=.
Oy 7 QRIEHBEZ 128N, 72— hORIE~EREEE
hboTLBheBEbhED, oy 2 3EHEDOT V7 —h
(FIE) 2NN THIRZIT - 7885 R, KRE<EITRVE
SIZEZIFONOSEIIE T2 LD DERT.
TV — MOBMEEIL 446 FTHY, v I EITo 70
B Z 51080, BREEELTCWAHHAEL GO TE
A&7,

4.4.1 FAEBEORH

TIMER LOCK3 2D & 5 R HAEREICHHI N TWY
LONENNT S, TUr— NMIERREIERLEY, TUr—
b &N P EIR R MR AR B oM A 2B g
LIEREBEATIELTVS.

WEANIE U-E#RER 5122255, TERROR] 17
AEEAHICERERR S NEMHETHS. 2017 H£2 H
BIE, 3000 &V > a— KD > 5 HEESRET - - FHE
BIXEF 1879 ATH B, BLhrR52, 2AKTHMEDH
RLMEL O 15520, ElEE R L, 1175~20 %H
BbH% < 2RO 60%% HHTWS., TOEHE» SEEN
LIEEHAENED LT W HARR S h 5.

EERZEOT VY r— 056, MHEEREICETIZI D2
EHB. Ql (R6) X7 FVEAZED-AZMS>ERMT
H5. THD) DA Z2EE U NTIEEIZ, Q2 (R7) T
WLz ECOEA»ERRBS>TWaA., %6 £, TIMER
LOCK3 OFHEZE D SO%WH N THAZITo 7227
A—YTHBIeDohd. £/, 7LD, BHIE-
M TRED, B LTHAEL TV B HHE K 90% &
BoTW5, b, HMEESNTHHELTWAHHE
(FRIMRETED 74— AR —) FL2EDOH 2%z L
EFEoTWS, B T7a—VFIZE{bU&EIC LT &I
EoT, FAHZERES LV 2 —F DA DN - 7.

Q3 (X8 TRTFVEAOHWNERES D, ny
FROTEIZ S TWad, RS LD, my sdidfliEs LT
W3 & [EE L ZZRHZBEEICE < 2B 10% L 725
7z, bk, F, RKE, BROMEZED 86.5%L m->T\W5D
Zehs, fUPcERT LT ) ZEALLREE
MENZ ERRHITE S, ZOMDT ) —ANITIE, #HE
EERPEMETOR SN,

Q4, Q5 (R 9) TRAYHKFIZHT HHHAZDOEH
EMS5TVWA. £9kD, A HKMEEEEELTWAHA
FIIH 0% e, TNEHRELZVWEZEZTWBHHAE
HEH 0% &R o7, LT, A7 FTUHHZZAS S
HEOHRED VD WEEMEEHVFHHABETH S Z A X
5. Q4 QOfERENKT S, HEICHAL TR TE
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% 5 TIMER LOCKS3 FIH&D AR (N)
Table 5 Summarized list of users of
TIMER LOCKS3 (the number
of persons.)
AN 23 5% e
0~10 15 33 48
11~20 450 655 1105
21~30 124 193 317
31~40 84 104 188
41~50 54 75 129
51~60 8 13 21

61~ 5 11 16
ERROR | 8 47 55
e 748 1131 | 1879

£6 Ql ATV FVr—ar0BEAIT#HN
BMOE LN
Table 6 Q1. Who recommended the

introduction of this application?

B | B ¥
H 4> 348 78.0%
B 17 3.8%
UN 3 0.7%
Z DAt 78 17.5%

RT7T Q2 HATHELZETEALELEZN?
Table 7 Q2. Have you convinced yourself

and introduced it?

B | WES MR
o 88  89.8%
(AIAY-S 10 10.2%
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£ 8 Q3. vy HIMELT

WETH?
Table 8 Q3. What do you do
when locking?

FEIR [EIEZS~ G e
UL 300 67.3%

% 40 9.0%

e 19 4.3%

i 27 6.1%

A RS THESR 27 6.1%
s LTWan 11 2.5%
Z DAt 22 4.9%

RO Q4 HHRAIHKELLEVETH»? Q5. AXHKEEN
FLZWEBRWETHR?

Table 9 Q4. Do you think that you are suffering from smart-
phone addiction? Q5. Do you want to treat smart-
phone addction?

Q4 Q5
UK EEH Mg | EEH HE
J5 %) 239 53.6% 356 79.8%
Lokl 150 33.6% 59 13.2%
LM SN 31 7.0% 20 4.5%
HFEDEDIRN 17 3.8% 7 1.6%
Bbozzn 9 2.0% 0.9%

5] ZEELTWIRHED 53.6%72 > 724, WEEMIZ
BILTIE TS EZFELTVWEH79.8% L KE L
TWVWBZ PR TH Y, ATHEFEEHBRLEELTY
TH, AEBEROEVHAHAENLNZ & bnb.
4.4.2 FIBEOEHILAM

TIMER LOCKS3 % FIfH U 724558, 2 < RKFEDWERE
NHol-PEMAZEOEE»SSIT 5. Q6, Q7 (kR 10)
FRHEDO A RFHICET 2 HHlgEN 2[5 Tw5. Q6
X0, 7TV o TATKRHARMAEIHTES LS IC
o T FIAZ DI 85%, QT &b, TTVIZk-oTEFL
FNWE FIZEFTEBEDITR RS 0% & 7>
2. MAZEO KRB WA FOMAZBEARTES LS
TolzHELTWS. Q8 (5k 11) Tk, BN~
AFAROZEZMS> T b, 2 R B - 72 F &
P 40%, 1 WREREBA B - 7= R E A3 40% & o 72, F
FARFREIDZE D S\, B X 72 2 [ U 72 R FE D 20%
5o, B LWL ESIZERFT L LSRR/
TH, BTUH AR OB ORNE DI TIE
BWZ EAEARNS. £72Q9 (R12) T, TFVHA
RIS 2 EBINRBEZ S TE Y, N 90%DFHEH
EMotz, FREb oo EE LT W,
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£ 10 Q6. AT TV EMMATHI L T—HDAYTOMMHEMZH
ATHETES LSIZARD E LR ? Q7. A7 TV 2 FMHT
BIETENUAVEEZIZENTELLIITRDE LAY
Table 10 Q6. By using this app., have you become able to con-
trol the usage time of your smartphones in a day by

yourself? Q7. By using this app., have you become

able to concentrate when you want to concentrate?

Q6 Q7
N MR R | mES R
F5%) 174 39.0% | 221 49.6%
broll> 206  46.2% | 178  39.9%
oY ACRANN 45 10.1% 35 7.8%
HEHEDLZN 11 2.5% 7 1.6%
b 10 2.2% 5 1.1%

K11 Q8 A7 FVAHMHTLEILT, ~HOAY— 74 VOF|
FRREIZZ DD S LAY
Table 11 Q8. By using this app., have you changed the usage

time of your smartphone in a day?

HUK HEH ek
2 WL B 72 182 40.8%
1 REEIRR RS - 72 180 40.4%
057\ 7 17.3%

1 REFEIFR RIS 2 72 0.4%
2 IR BA B3 R 7= 5 1.1%

£12 Q9. AT TV EZMHAUTCATIProzeBNWETN?

Table 12 Q9. Do you think it was good to use this applica-

tion?
FR [m] 4 e
Ehotz 332 74.4%
biok otz 78 17.5%
D5 27 6.1%
HEO L BP0l 5 1.1%
KL otz 0.9%




BHRULEFMRERE
IPSJ SIG Technical Report

4.4.3 FREHEEED T

K7 7TV TEHREBIZL->THATHEL TV ZEY 7 %
RRTEZHMAZEAL TV, BEEITE-T, W&
W BHIRRATE B 2 WS TRITE] & LToshE, oy
I RRPRRTEZEICE>THRETSE [T 21 vy
T471 EUTOMBEERRAATHWS & EikL7z. A%T
L, BEMEOEEIZ L ZMEDE WL, BEEEED
HBEN—Varveipnwn—a v CHERR RS Y
SDEDNTEIBENRDEZH, 77V O EZITHEL
W, U7WoT, AIETIRT V7 — MER» S, #ei
K95 R FHE O LB 2250 % AT 5.

Q10, Q11 (3k 13) TiE, HeHEEICIT2FHLELE
PEIZDWTRHS> TWaA. Q10 &9, W 75%DFAEZED, 7
TVEA VANV UZEEHEDO—D & UTHEHKELR D -
72 LTWwWad. Q1 &b, 8% DORMAED, HerREIX
RBETHDELTWVWDE., ZOIZehs, ezl T
FRAFIZED &S BREBZE I D0 5720, FIHEHE
PO ENRHREZIITWS, £/, 3EFTIZ Q12
(R 14) TRHRELERESHEEAM > TWE. mbHEh o7z
HIL 100 HT, M50% & o7z, TDOMDEHHIZH ZIXS
WREIENHETWED, EH 6083 20E, 100 AR X D
£ 100 & D ECSEHERZE L ZFHAZED DL h - 7.

+£ 13 Q0. WX ANIERETH Y VIR TE 5 &\ D BEEEIEAR
TTVEA VAL —VTIEOBHO—DE o L HWET
77 Qll. eToy I EMIRTE IHEEIIBEZERVE

ERANG
Table 13 Q10. Do you think that it was one of the reasons
for installing this app. if it comes to being able to
unlock by charging? Q10. Do you think that it is

necessary to be able to unlock by charging?

Q10 Q11
R (IR G 2 3 [EIE2~ G e
B> 285  63.9% | 322  72.2%
BrorES 56 12.6% 56 12.6%
b s 24 5.4% 25 5.6%
HEHEDEV 21 4.7% 17 3.8%
b 60 13.5% 26 5.8%

£ 14 Ql2. FHEMROGEHIINL S SVHAHEEI L2 BNETH?
Table 14 Q12. How much do you think is appropriate for the

cancellation?

EHL | mIBH bk
oH 25 5.6%
10 H 21 4.7%
50 M 26 5.8%
100 M 218 48.9%
200 M 43 9.6%
300 H4 33 7.4%
500 H 38 8.5%

N2k 42 9.4%
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U= - T, e 2 2 LTIELWRHE S — T
50, b6 EXIX100 MM EOSEFH TRV T + AL
VeV T 47z &b uy I RIS A BEL TW B ]
FHEDRZ .

ABITH T 2 BRI R E S 5720, 7Y —1
AT 270 =AY NOSEIT > 72, BRIEE 446
HOHT IHZERRE I VELEZSBAVWEL £7)
WEZELUZDOD 69, ZTOHRTHESBIZET LI AV MDA
1B3HTHo7-. 13HEOIAY NENET B L, ek s
WOLZWw (BULKIREIRTES L5I1IZLZn) 2nwH
AV IPERESLL 5, RICHEESERSLTELVLEWVD
BRM 2L o7z, ZOfh, BEEDREN 24, H#ED
SIRIZEAT A2 I A Y M 24, BEV 2472, BIR
M7 a Xy bO—#%E2K 15 17T, RICEALT, _F
VT4 25 Z22HIZEDRRH B LIBRARTVBERE®P,
MEEDPS ZFHDLRL o TWEEWIERMESNT
B0, HERENLUYOHNE S DIZENT WD Z & D3
ANG. 58, HEUAIETEZ 7)) —aX Y NET S
VAR I RN R E RN S o 7.

5. BHYIC

ARG TIE, A HEKEIRHO OO —FHEE LT, X
TEFOMWME Y 77 7Y 2L TV, RIZAT T,
HODEFRREDZDIZT TV E2EAT L 72—
BREY ARy 77 S 2B L. 77V ILEHR
IZEE U 7ZHEM O, A SOMEERHIR<TH LWV
HEDTHY, FIHFIEF LW IRty 7Y
EEATLHIEEZETELTWA.

R 15 HBETLIEARNZT Y —a XY FO—H

Table 15 Parts of free comments about charging.

B AV MNAR

BEEE Oy 2RI Z 202, 100 M2 05 & 512 51E5 M
WWEES, HE, my oty MEMETRTES LS
IZUTIEL W

e MEXTHEBRT2HEEH I LNRVDOT, NAT—N
FEALTIELY

E RIS 2 HEZROTHROHUBIEI I NS TTH, bX
TRINVT A 2EZXZT7 TV %M T, HMZERNMN
DR TELDIIMPELEZDLBVET.

MR BREEILIZHRETERLANLET.

BAE MDA HRKIET T RFEoTE D £ U7DS, EiiHRED

fREE L L HIZT 7)) OEHIFE T AW REIZ Ao TU F Wi

FTLLULLZDOTFVIEAY MIEF LI TETHRIZ L

HIERIIEE S LW EnwET. SBEMbETnizEE

7!

RRBPAERE VWS ONETHRWVWTT. RIFBREDOO

R D ERIE(L) DT, AXKRERHZIZMES

FEEELTEOT, 2507 7URH-oTYELED

DN TT.
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AWEDORf e LT, HATHRELZry 720y 7
WZRRR U 72K o IBRIZ T TV NS 27528 T, vy
JERMRTESLLDIZLEENE, Y= 747 —2avod
IR ZITWT — LERORE R TR L 72 20 5 &
Bhb., SREEFKLEZT7 IVIEeL7a—-F2RE LT
BY, gvZU0WwEA IV TCRHEGEEREDT Y 7 5HE
EITOBELRDH L. TDH, MENIZRIHETSZ 00
B REENREWEEZOND. TZT, #EIZLoT
RECLE0 Y 72 RPTRDEILNTEDL VI %
IFEORER Y, MEHRDT 4 AL YT 1T, F—3
T4 T —=2a il&bEFR=2avORbEREDN L%
To7-.

7= LEROFHE & U CTEBORHBRED 21T - 7=,
SETO Y I UM & R i T 5 e
BEETIX, BRIV TV BHAZDOARERIZE Y 7 [HIEK
DM 2Z PR TE 2., oy ZHIZEHEL ST LT
W 5 IR & AL U 72 RO IRER TR B RE 12 5 W T 6 [AlkR
2, RINTVWBHAZ DO AP SATEI BT B
ZEDERTE. 5 TORBSE L THbT 2/ E
B EUEBREIZ B W T, RRINTWARHEED LV E
EIZEREEDBMT 5 2 W5 PR EE R DE S hi-

77V EEDIIE LTCT v — N ERiT o KR, 446
EOEEENFE SN, T r—MERLY, A7 7Y
FEIZHEEZTOBICHONT WS Z b, FIAZIZAY
FRFEEZRELZWEEZTWEIZE, K7 7VI2&-T
A RHAREBPHHTES LS IThs7z VWS 22, K
TV E o CATFHHARHENED Lz WS Z L EE
B & Az L7z

REHRE TN T ML FMRIZT VT — M2 67072,
¥ s%DORAFED, A7 TV EZEALLBEHO—DIZES
FERED D B L [ME L, M 85%DHHHE D MEAEZE KT T
HBEEB L. £ 0OLMIZE L TIX 100 FHASEE
EEZBPAENRD L PR E R, Tl EizU
FRREWE WS ZERILK 35% & 72 o 7=,

A, Ty 2 OGO EITERTE =N, 1

ERROMGERICAELZ IR TE Lo, SROFE

LT, 1 EMBOMGERZR LI L5077 — LA EA
ORISR L Tl %2 FEHE L TV E 72\,
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