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Abstract: Nowadays, because of the remarkably improvement in mobile devices all across the world, smart-
phone addiction has become a problem. By using a smartphone, users can easily communicate with people
all over the world; further, users can immediately get more information. However, by extremely addicting to
a smartphone, users may be adversely affected, such as a case that users may begin to feel nervous without
regularly checking their smartphone. In particular, most junior high and high school students have a smart-
phone and use it regularly; however, they easily suffer from a smartphone addiction because of their immature
self-control. In this study, we propose a method that restrain the smartphone addiction, and we evaluate
the effectiveness of our proposed method by developing an application supporting. As a result exposing our
application on Google Play, the number of downloads of our application is over 10,000 and many reviews and
questionnaire results were gathered. We found that about sixty percent users could decrease smartphone

operating time by analysis of questionnaire results.

We showed the effect of our proposed method, such

as that our proposal has higher influence to the users who communicate with their parents and agree with
installing our application than the users who did not agree with installing.

Keywords: smartphone addiction, information literacy learning, behavior improvement support
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Table 1 Users layer and their characteristics of TIMER LOCK.
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Fig. 1 The operation flow of TIMER LOCK.
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Fig. 2 The operation screen of TIMER LOCK: (a) the set-

ting screen of free edition; (b) the setting screen of

full edition; (c¢) a home screen when the smartphone

was locked.
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Table 2 The contents of questionnaire.
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Q1 TIMER LOCK 3 HFOEETA »  0) A4 OEE 1) BoEE ML tw
Ab=NLZELZR %) 2) BOER WHELTVAW) 3) 20
il
Q2 HBOBETEAT=F 74+ YOFH 00 &< Hb 1)72FIlHb 2)HTH
BIDOLNEL BBENHY T2 3) &l hwn
Q3 TIMER LOCK #FH$ 281 1 0 0) 1 BER 1) 2 BRI 2) 3 WER] 3) 4 BERT 4) 5
IR EA~— k7 + > 2RI LT BERELE
Wi Lzp
Q4 TIMER LOCK #FH LCAT 1 H 0)1 1) 2 B 2) 3 B 3) 4 B3 4) 5
(TR A~ — b 7+ ¥ 2RI 2 BRI E
LB F L
Q5 TIMER LOCK THlEA T v 7 &4 0) il 1) RF2)RKEL DI I 2 =7 —
TWVHIERIATZ LTV T 32 o3 v 3)MER 4) 77— 4 5) I 6) fLoikE
0 7) 2 0ft
Q6 TIMER LOCK = & ) il 1 0)Zh 5 4w 1)30 40 2) 1 I 3) 2 W[
HAs < vl & L7z 4) 3 W5 5) 4 WL L
Q7 TIMER LOCK ZFIILTAT I 0) B9 1) Bbiw
JARFSARY 3
Q8 ZORMIEHATYT H (H HFgik)
Q9 ATAORMIE, HECHINERE 0) v 1) e
BhbEBRNTE T
Q10 ED L RS L L BvE Ty 0) HAEL 7 % 1) fhshisE 258 5 2) B
BTH 5 3) EHNDET 5 4) XFFA5H
5 5) k% BT 6) SHEATE S 7) BEAREE
WA 8) Z il
Q11 AR REMNE LD T, BEERHAN  0) 3w 1) vz
YRESH - L BT H
Q12 LD L) S E Lo ? 0) H2SE L 72 o 72 1) LR BERE 253 o 72
2) WA DS T A5 o 72 3) M AL T L 72
4) REEDTH o 72 5) RFH A B L7z 6) Shitias
oo 72 7) MERRIE A5 - 72 8) Z Ot
Q13 AT ROERBAMICLY, FSEE 0)dv 1) vz
Lzl eidBy E5h
Q14 EDEY BRI LICESEELE L) 0) BREDUE 55 1) KGED & H VT
B 2) SNS DIAE 2B 3) A — IV DBIEA
it 4) BRI O A 5) £ ot
Q15 IALUNIREREHZ TS Al - (A HIRCE)
Q16 I LRSI AHA T A8 0) % 1) & 2) %
Q17 LA LIFNRREAM A HA TS WM - (HHRh)
Q18 ZOMTHRIEL 2 EHY F L6 (HHIRK)

TRIALC S W

& 3 FUHHRER O D& S L THEk

Table 3 The number of questionnaire answerers and average

of age for each user group.

% %% S kit R | RE
O ER S 93 84 28 | 205

PG (SD) [%)
20.7(£11.37)

FuANF— | 41 28 15 | 84 14.0(£4.7)
Jr—ARI=¥ | 37 27 10 | 74 14.2(45.0)
Zoft 8 7 8 23 20.0(£10.0)

HE 179 146 61 | 386 18.2(49.9)

Yy I AR HERE Z L OTFHEEZHIN L TWw 55,
W RELA & LRI &R 2 B & Il L 72 R #1E
KIBMEE LCHRIVLCRME L Twa. F72, DI QL %
Z O & Al LR &R & R L s L RIS &
KIEEE LTHALL, 310 FolEx b L ICEREHED D,
M 3 1 FEAZNDOEZFHC AT T LTHD.
F3XY, BAZICEHT S L, HOTEALLAME
(LI 7 2—) 205 4% (56.5%) DFHS, BABEA L 7-FH
Z (FHy AN RFIZ—HF+7+— A F2—H) 1584 (43.5%)
LD L VENRH o7, BAEALLFHZEORT, BT
THRED ) ZCTHALZHRIEHT 5L, ffEL TS
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Fig. 3 The distribution of users’ age for each installed person.

FIHE (Fx 4L F—3) 844 (53.2%) OFHS, ML
TWRWFIHE (74— A F1—) 4% (46.8%) L 0%
CHENRH o7 BRILICEHT S L, 2R TIEREE 171
% (55.2%) OFDS, Ltk 139 4 (44.8%) £ 1%  HED
Hot. TZT, FIHBRE LUNOMSEICERL, A5
KUESRTHA “FMETFERMLI2L A, LIV TL—F,
Fx AV RL—F, 7+ —ANL-FETCENENHEEE
FRON o7, SPHERKICEEHTLE, LT 2—
TIX20.77%, F¥ ANV RLI—HFTIZ14.0/%, 74+—AF
=TI 42/ o7z, 3ERLE, BT —
YRIEREOFHE RS L {, PFEERRFEL LOF)
HELSLHFEAELTVED, FY ALK 75— A RL—
PR FEOFHED RS L {, R T/NAREFEOF
&% A S 7,

fevC, 3.1 HiTER LAAERO ERBORR &
“YUEEH PR OREE I T 0EERETL, Tor—
FD, Q11 (AVHREMVIED T, ERECHE Y 72 BEE )
7zt BwEd)) 2EZEBEOAREAL L TELET .
72721, Ty —bMHBIZ, UWEBERERDL DOV Lo
72728, Q7 (TIMER LOCK #FfIHI L CAT L o7z B
WETD) TIpo7z L \E L TWARIEIISGEERD
N ERE L TEZE R T 7.

QL DR (R 4) Xy, 2~—r 75 FHIZEY
TREHE BN IR E 2 L TV AR E DRI &R T
442% e o7z, BRMONEROEIIER L, A ZFhi
EREML-E CAEEAIRON o7 (p=0.921).
fe T, FIAFERICL 2HERDEICERL, V72—
FeFr AN FL—H, F¥y AV FL—H LT+ —AF
LW TENENIA ZFBRELZER LA, &
LHbHEEEPRLON (p=0.000, p=0.001). L7
MHoT, A= M7+ VIZEBMEZFEKLTVD ENE
FTAHRBIENCHE L2V 00, FIHER ICITAERE
HZEBEROESEON, LTI —F > Fy L)L F1—
> T+ —=ZARL—=HFDIETA~Y— M7+ YFIHIZL D
BRELZERL TVLERPJL DT e n5b. &
D, £10oGERZBOIE OFEFE—FJLTVWLEILE
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Table 4 The rate of “YES” answers of Q11 (do you think that

smartphone made any adverse effects actually?) for

each user group.

No.3 38-47 (June 2015)

* 6 FHEERO TIMER LOCK HARIBTAY— b7+ ¥ OFl|

R AN L 7z &3 o HEE
Table 6 The rate of answerers whose smartphone operating
time decreased after installing TIMER LOCK for

each user group.

s (der o ] AR (D 0 -
I B A2 s R i 1 B A ) wh wHE it
71— [634% (59/93) 59.5% (50/84) |61.6% (109/177) L Ta—F  [624% (58/93) 67.9% (57/84) |65.0% (115/177)
Fr AV Fa—iF |31.7% (13/41) 321% (9/28) |31.9% (22/69) F AV Fa—F [48.8% (20/41) 78.6% (22/28) |60.9% (42/69)
T —AFL—HF |10.8% (4/37) TA% (2/27) |9.4% (6/64) Tor— A N |43.2% (16/37) 48.1% (13/27) |45.3% (29/64)
A% 44.4% (76/171) 43.9% (61/139) |44.2% (137/310) it 55.0% (94/171) 66.2% (92/139) |60.0% (186/310)

£ 5 FHEENO Q7 (TIMER LOCK #FIH L CTAT I o7z

EBWETR) O 3w g
Table 5 The rate of “YES” answers of Q7 (do you think that
it was good to try to use TIMER LOCK?) for each

user group.

WK (@ 0

e e NG
] A ) At it friit
CNTI—F  |935% (87/93) 91.7% (T7/84) |92.7% (164/177)

F v AN F2—H 178.0% (32/41)
74— A FL—H 29.7% (11/37)

71.4% (20/28)
18.5% (5/27)

75.4% (52/69)
25.0% (16/64)

AREF 76.0% (130/171) 73.4% (102/139) |74.8% (232/310)
FERR L7z, 2T, FFEIC L 2Bl 4720, RIE

2T T, U5 E T, “ERUEICHEL, B
TEAL7-FIER L BEA LRI ZICE
WTHA ZFMEZFERL - CAHEEEDPRON L H o
72 (p=0.064, p=0.991).

Q7 DFEHR (R 5) X, TIMER LOCK #FJH LTk
otz E A L7FIHEDILFII &R T 14.8% L 7 5 7.
DFFEROBERER L 728 25, BLBOREIHES
FERONT (p=0594), B 72 —FLF v ()L F1—
FH, Fr ANV FL—HFL T4 —AFZ—FRTIIELS
DAEEENR SN (p =0.000, p=0.000). L7zA>
T, 2565 Q1 LAMKDHERLE %Y, TIMER LOCK %
FIRALTEDo/z L RIET 2 HRIHENCHRE L2V b D
D, FIAERICEERERRERDOENLON, L T721—
HF>F vy AN FL—=% > 75— A FL—HDJET TIMER
LOCK #FIJH L CE Doz 8 EL TV AEIEL B 2 &
WG AH. TNEY, F1OYWEER OEFLE L
TWAIERFER L. 22T, FEMIC L 2By
L7280, &% 12T T, “I5ET?, “FNLIEIZ
SHEL, BATEALFREREBANEA L 7-F R
ZTNETNICBCTHA ZFEZ TR L 72 & TAHHEED
Rohzho7 (p=0.087, p=0.545).

4.3 TIMER LOCK DO%p#

3.5 #iTlE, TIMER LOCK D AIZ X V) (1) 434 R
O, (2) EFOWEEREOPER, (3) AiGTHECHERED
WELEOHEEYEL T D LNz, KETIE, (1)
& T DRI O T IZE T 2 E8 217, RIZ, (2),
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B) &7 ¥ r— MNOAMRLE,»SERET 5.
4.3.1 FHEEOZE(L

TIMER LOCK #E AR O EHm oMnz 00 %
72, Av— 75 VRIHEOBLEEET S, A —
N7+ RS T A 2 LT, BV E
N, FHWEEMOBEINCORP L EEZONL. T r—F
Q3, Q4 TiFZ#NZN TIMER LOCK EAHHZTH A~ —
b7 4 YRHRERICOWTERAQATE D, MEZEHTA~—
b7 x YRHRERE 2SR L7z, Kb o T wnh,
L7 L7z, 2O/, BinL72FAE L 310 %49+
THERY, WMOMGERIVNSTEL 20, SELH
&b THEXIT->72. T 6 13 LFIHZOILE
ZEFFL TS, B, SEIREOR/NMED 1 R D720
Q3 T 1M & A& L CW7zFIH#E 44 21380272 ) 2§
AR DR TV L ICEE SNV,

# 6 £V, TIMER LOCK E AR A~ — k7 + YFIH
R 2SI A L7z & A% L 72 R 3 D 3R I3 4R T 60.0% &
ol Fi2, WA ZEMETHEZBTHEENAON
72 (p=0.045) 720, THEF YAV F2—-FIEHT S
L, 186% AT — b7 o YIRS L TEY,
EHREWILERE L > TWLZ DG 5b. L7z T,
LEF v AN RL—FEZOMICHEEER DL EEL,
BUEF AN R ELWTF v AV F2—FHThH A
FEMETERLI-E TAFEENPR LN (p =0.013).
FRIZH L, BV 72— T + — X FL—FTRKEDOM
EEEMLIZEZAH, ELELYEEEVPAON L7
(p=0.444, p=10.697). L7 >T, wlhOF ¥ AV F
=PI A~ — 7 4 YRS L7z &
BLTVDLERPEHEWZ EVNG0h. 72, LV T71—HL
Fx ANV RI—Y, VT2 —YE T3 — A FZ—F[/T
TNENAA ZFE L ER L 72L& ZHHIHE THEAZIZR
LNT, BB THEENSH SN (p=0.547, p=0.006).
L7225 T, &fkéE LTV T2 —HF=F ¥ )L F1—
P> 74— A FL—HDJET TIMER LOCK EA#£12 A
~— b7 x CYFIHBE A LB 2D, shR0%
HENRPT SIZENTTWVWAE I LD N5D, 22T, Fih
WX B HBRMHRT L7120, NEL “12%FE T, “I5mE
T, “FRUE AL, BATEA LS LEAT
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#F 7 TIMER LOCK EAZOEBEOITHIIET 20 v 7 hof7H) [M&EH ()]
Table 7 Users’ real activity in locking after installing TIMER LOCK [the number of

answerers (the rate)].

£/ 340)
ol K 232z R 2 T T 0F Z ot it
r—3vav
it 160 (51.6%) 13 (4.2%) 17 (5.5%) 52 (16.8%) 15 (4.8%) 5 (1.6%) 15 (4.8%) 33 (10.6%) |310 (100.0%)
B 83  (48.5%) 8 (4.7%) 11 (6.4%) 21 (12.3%) 12 (7.0%) 4 (2.3%) 9 (5.3%) 23 (13.5%) |171 (100.0%)
/g 77 (554%) 5 (3.6%) 6 (4.3%) 31 (223%) 3 (22%) 1 (0.7%) 6 (4.3%) 10 (7.2%) |139 (100.0%)
72— 115 (65.0%) 6 (3.4%) 10 (5.6%) 25 (14.1%) 3 (1.7%) 1 (0.6%) 4 (2.3%) 13 (7.3%) |177 (100.0%)
Fr A0 Rz— 25  (36.2%) 5 (72%) 5 (72%) 13 (18.8%) 5 (7.2%) 1 (1.4%) 6 (8.7%) 9 (13.0%) |69  (100.0%)
TA—ARI—=H 120 (31.3%) 2 (3.1%) 2 (3.1%) 14 (21.9%) 7 (10.9%) 3 (47%) 5 (7.8%) 11 (17.2%) |64 (100.0%)
#& 8 TIMER LOCK #HA%® 1 HOMREEH OB [o%EEE ()]
Table 8 The increase of study time in a day after installing TIMER LOCK [the number
of answerers (the rate)].
b bk 30 43 1 K¢ 2 IRgH 3 IREH 4 BER DL R &Rt
At 112 (36.1%) 57 (18.4%) 73 (235%) 33 (10.6%) 12 (3.9%) 23 (7.4%) | 310 (100%)
Frk 64  (37.4%) 32 (18.7%) 44 (25.7%) 13 (7.6%) 5 (2.9%) 13 (7.6%) | 171  (100%)
L 48 (34.5%) 25 (18.0%) 29 (20.9%) 20 (14.4%) 7 (5.0%) 10 (7.2%) | 139 (100%)
LT 2= 54 (30.5%) 32 (18.1%) 42 (23.7%) 23 (13.0%) 9 (51%) 17 (9.6%) | 177 (100%)
Fr AN F—=4 | 27 (39.1%) 18 (26.1%) 17 (24.6%) 5 (72%) 1 (1.4%) 1 (1.4%) | 69  (100%)
7oA —ARZ—H | 31 (484%) 7 (10.9%) 14 (21.9%) 5 (7.8%) 2 (3.1%) 5 (7.8%) | 64  (100%)

BALZFIHZZFNFNIZBWTH A ZEREZEE L7
ECARBENRON o7 (p=0.977, p=0.686).
4.3.2 SREREFOTE)

TIMER LOCK TA~— k7 4 Y HFIH T & %\
TICHHERIED L) T8 2 L DD EEESTH. T
—» Q5 (TIMER LOCK THlIHATH v 7 TV 5K
Moz LCWwWET2H) & Q6 (TIMER LOCK 12 & 0l
R T B HWEEImLE Loh) 2 2hEh®k 7
LR BICERI LA, T LY, &L LTme mEL
RHED R D 51.6% &R0, RV CHERAY 16.8% &
ole. BLBTRS L, DT AR HER O [ %5
<, BUHOHPZOMO PGS TR L %57
FIHEZBCR A L, 72— FOM5EO &R A M
ARTCIEFEICE < 65.0% & % o 7.

M B DR 2o 72 BRI IS E M 2 4 TR 8 1T L
T, &RTIE63.9%A4% 1 H 30 LA EiRms A5 L7z &
MZELTWw5S., 22T, HIFFEEI/NS T EL2HENS W
728, b BRG, “30 4~ 1 B, “Q BRI DL 1 12T
HLTHREERT-o72. BLETHA FRETFEM L&
CHHEENPAON R 572 (p=0.195). fHWT, L7
I—HeF vy ANV F2—HFH, F¥ ANV FL—HFL 74—
ARL—FMTHA FRELEML72L ZAREITHE
ENRON, BEIFEENRONE -7 (p=0.013,
p=0.086). L72H3> T, fHIRFEROIEINIMERIZHEE L
Wb on, FIHBEREICIIAEERZAEREDAEN RN, &
VW72 —=H>F ¥ ANV FL—HF =7+ —AFL—FDJH
TR OB INE DML 2 B 2 D505, 22T, 4F
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W L DB AT A 720, &% 12/ F T, “157%
FC, “ENLLET L, HOTHEALFHERELE
BOSEALZZFHEHEZNZNICBW T A /R EEE
L7 2h, MiBRAEENPRONT, BRIFEED
Bohsz (p=0.864, p=0.048). HALA L7-FHEH:
FAEEE RN &5 b, FRICHREE R OB 4 i A
HELLTWITREMEZRL TV 5.
4.3.3 ZDMHEOHR
ZOMDIRE LT, 3.5 HiCTl~7z (2) b ofE s
FOPERE, (3) EIHHEREEDOUE LR EOME L ZH T
HHGEmR»r S5 E8d 5. 7o r— MNTEmLTWADHEH
FliflE, TIMER LOCK #FfIH L CTL o 72h 4 2
a9 Q8 &, TZDMIERTEL LD F LS
TERALEE W] L3R5 QIS TH A, WA bET 207
tEoa x>y v 23H Y, EEFIL 33.4%& %> 72, NFRIER
DT A TRBEEDIM, AHT 4 TREMEIL0M, £H
LT RWVEEA 3T 1, WENRUTHo72. KT T4
TRIBERICER T L, AFEIUE SN EORED 24
P, fUBRREREASHIIN L 72 & v A5 21 £, flidZe LIC4E
HTEL L) %D 19 1, MEIRFEE2SHER T E 728w
HEEA 9, A~— b7+ YFIHEMASERD Lzl v
BIE239 1, 2o 16he o7z, 202 E&nn, H
FENDRE (2), 3) V5 —HOFHETHRTE 5.
AT 4 TRIEME LTI, TIMER LOCK %#ff- Tk
Motz Bbn Mg LFHEDEOE % m R 25 E
2% K o, NEICEET S L, OODRRELME 2
BV L LWV IED S, BHAEDNIZNL L) [
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BT, BREDE HERBRICE RS L v [
W6, #HED o LV w S LW AN S, K
N & DBHEFALZ 2N EHH DD 5 L) [ 474,
AMVADTZEDLNE L) HIEN3 M, BRERLTOMD
BRADP TR E o7 FIRBERBHONRIE, 72—
BT, Ty ANV FZ—=F 7, 74— A FLZ—F2526
fhE, B CHHRETIEALL 74— A RZ—=FHh 50D
BRI S 0o 72,

5. ¥&O

KW TIE, A~v— P 7+ VMR T H—FEE LT,
By CHkEz o CHlHT y 7 7 7)) r—2aryxEi
L, Ax— 7+ VKREUFLHEDO TV FEEREL,
T o= Moz To7/z. B L-EEY Yy 27 7))
r—%a > [TIMER LOCK] (335 L 7z R[4 |2l Eg LA
MOBREEMER %L $AT ) r—va v Thb, BIEE
BN D B LD ERE#E L, Google Play & #8457 »
0 — F$10,000 DL, #L¥ 2 —%146 1, L ¥ 2 —F
3.1 EDFMEETVL. T =2 a yOFMEE,
HOTEALZEL 72—, BEMBKLMELL) ZT
BALZT ¥ AN FZ—H, MR TR WAEAEA L
o7 x—ARZ—H L) SHEOFHER*EHXRLTT
Y= NG E T o, FORER, VT - > Fx
ANVFL—H > T+ —ANLZ—HDIET, AX— b7+~
WCEREEELZARL CWAEMMELL Y, X7 7)) r—
avEAMRALTEP 7L NETAUEIRS LR LE
OFHEMER 2R L7z, 512, A<= N7+ CFI KR
DIRAEEL, 22Tz &2 R I o TV 2 I E =, f)
SRR 2SHIN L - S EE 2 G L2 25, VT 1—
F>F X AN FL—H > T+ — X FZ—FDIETHEN
B RBMEEZR L. ZRUSHL, 3L AEDOIEE DR
BHRIIENRCERICLIAEENRON Lo/, ZOZ
Eh, BHIRFERIZL ST, FIFAEREICE > T TIMER
LOCK D AN RN ENTH L Z L 2W 50012 Lz, $Rig,
REFETH L “PTCHE, FE ZLTWEF v AL
FL—=HDfA%, mmBlgIcBIEA SNz 7 + — A P —
L OREE N LS, MEFEOEERZ /R L7,

T U — MEROERERSL &, 6 HOFHAZETAT—
7 x YHIHEEE O & fERE L 72, B 7-RERIC I3 R &
LCwa & A& LRI ED 2R T 5 EREEEICAR Y, ik
WA L7z L & LoFHES 6 Hlaar. 2hb
X, BAHEZEOBH R A~ — 7 % AT ER L
TR C& /22 TCwh. TIMER LOCK 28 AT 5 2 &
T, FIAEICH LRV 2EZ 5 onT 252,
FOHEFIZHIGATE /2L &2, TIMER LOCK % ffib 7%
{TCHAR—= b 74 OFAZBHITAZENTEDL LD
2o T, EEIFIREBE R /2L w2 57259,

W7 ¢k, TIMER LOCK % Bi%¢ L, BARR) 2 ) H
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V=V ORERTV, FICEEH L “HTHToORE
EV ) HICHES LY TREFLORR LML 72, 414
&, FENRFE Y -y 2RSS L RE PO R
R, TTVEABOF 22— MY T IVORIEZIT, FARY
GHMHY — Vo 2 EORIRLBE LT & 72wn., #
O, BT v — bREET OGS, EIIN
BUYGENELZ T TR, BN ZERHROGHR, 4
RN, IR 2R A X xR L%
BrfroTwnE&izwv, 7o, ATHMTWELTHHTSZ
EERFIRE LTWA LIV R, 1k 25%FEFE OFHH A
TF—ARLI=HThHo7z. K7 T)r—a g7 #o
HHZHIRST 22 L 2HME LTWRWED, 5HBOT v
TTF=1ITT7 4 —ARLZ=HFIIHTLBEA/ELZ EOT.
EIWMF LT REDSH L, $72, 232 —av
=)V DERFIEIWRT IR 2 3d IR, b 7 L— Dbl
NAEDT R ELEZ T RLENH L. TNHDOTH
2 & B ER T T 25 b IT-o T & 7w,
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