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Fgsol X B P AARES AT £ Y= =77 Aas

G, ThEEAe] RRAE Fas throlder @ ol HaAATLE
oatd HAel ¥ X HEe] f¥el Wy DeAel @i misi

al
A TH(Atallah, Leong, Lo & Yang, 2011). XA A E}7] e} o] shAle] 5o F7}
= A5e oy FHelA EEs SAHOF s, o ol 2 anH G
Zol AAe] &Eol FUF HeE ASeE & FHelA FAHste= Aol A
Ao (Ellis et al, 2014). 3 7FEEe] Ao A= AAH 5o Aol7t

Haf A AALES FAs=Y o 2 o7 A2 5 oem R o] w3k uE s of

A

=)
2
2
N
o

stohal A Sl A A A3k A th(Van Domelen et al., 2014).
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L 4+ o

AT gdAE | B AFskeE A dHE AAgeda, A A Arisdel
FAZE Sl A2 ST 2 AT gidAtel Al AT 54, A
2O 7IgEadE AdYstal A FgAE A4 F AT EATA HdEAE
Adete wMR Adedar, Aol oA ] st AE 24 o A9 3] (Institutional
Review Board, IRB)¢] %<lI(JJNU-IRB-2018-020)<& %o & xa&dvt. A iyt

Ao AAY B

R

o,

T AE2 3154, H AL 16846 cm, H AT 67.75
kg, BMI+= 23.73 kg/m'S Holal Qo A+ izt AAd 5L <Table 1>
3} 2},

Table 1. Participants ~ Characteristics

Variables Par(triﬁg);)nts

Age (yrs) 3151 +11.94
Height (cm) 168.46+8.14
Body Weight (kg) 67.75+13.09
BMI (kg/m’) 23.7313.36

Mean T Standard Deviation
BMI: Body Mass Index
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offt

2l

A7 2047554 &, o F 2Hoew | oo
2 AAHAY A8 A g 4SS ASd

of
k=

800m #A7]&&2 33 RbE S o
e S 302 @ Ad =AddE Agsidt. Add4A= <Figure 1>3%
ciang

Participant Recruitment (n=92)

4 4 4

Demographic Questionnaire
Height and Weight Measurement

800m Step Measurement(3times)

4 4

Data Analysis

Figure 1. Experiment Design
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otk
o
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oL
o

D A7FEAT a2l

ATEAtH 54 BxE B didae] 4 Jdart dAe 576 %, oA#7F
424 %= EFWA, 783 % &7

Uetstth o 3 F9L 6007 A ofsk t7to]l A 608 %® 7HE Wil 300%F
A olsk7t 207 %, 600%F 4 Z¥ Fibo] 185 %= el ow, tidAle] 54.3 %7t
AAAES, 305 %7F NEES, 152 %7t AAES AMESa lom, AdAAE
JERO|ETE 696 %, iI0S7F 304 %E AR&sFal lom, tidare] Q1+ A g4
EX L& <Table 2>} 2},

et

3l Ao 228 %7 FdAe AR

Table 2. Demographic Characteristics

Variables n (%)
Gender
Man 53 (57.6)
Woman 39 (42.4)
Alcohol Drinking
Yes 72 (78.3)
Current Smoking
Yes 21 (22.8)
Income
< 3,000,000won 19 (20.7)
3,000,000won ~ 6,000,000won 56 (60.8)
> 6,000,000won 17 (185)
Manufacturers
Samsung 50 (54.3)
Apple 28 (30.5)
LG 14 (15.2)
Operating System
Android 64 (69.6)
105 28 (30.4)
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2) AAAZ

g

4]

2 A A Fddsteld r d g
THS e XstE fnle]zoln. AntE E6] 542 Operating
Systems AR&3tH, @Ev] A ZIAHE ol o] FEAAL FollA T A
2utE ZFol A2 H(App)s AT F A Aol 54 A A9 =
ATHA A A, 2010). DA 2=wtE Eo G A A= fEAES] iPhone OS, 43 A=}
dA A2 o] = F=E=Eo|=(Android)7} U=Hl, ©lF  °fEAFS] iPhone OS7}h
ol 7H =2 AFAE Ko, 2wtE Zol= FEHZA AlAM, GPS A,

L
=]
% A4 5 O AAZ FHEHC] Qo] olF ol§d TR Aulst

£

=

>

2oy ggase] AzsAE suE
“E4 5 FE, 8 ZEAAL, A7, A8, J5, J7, S6, S6A#], S7, S7TANR] S8 S8+, S9,
S9+E 24T ATNFA 50 (43 %0l AAERT, | olo]Ee] sFori
ofo]E6, 6S, SE, 7, 7+, 8, 8+, X& AX| 3t A dA}F 28 (305 %)o] H7tetd
Az AAe] Z 2, 650S, G2, G4, G5, G6, V10, V30, X300, X400& A X3k o=}
147 (152 %)0] @7tetgl o™ thabate] ~ntE o] S4&<Table 2>9F 2}

r
o

B A AvtE Eo VFES
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5. AEA g

= dATE Ha S48 A

ol

o] B e SPSS(Statistical Package for the Social

Sciences) 22.0 4 ZE 1S AL&3te] L3 o] EAET)

1)

B\
oxl
oot

F&o] )3k Ht(Mean)¥ 3<% 2 (Standard Deviation)ES 4F&3}1t}.

2) 549 ®HaE Aol Hd(Mean)¥ X (Standard Deviation)& A& 3}

3) #EAS/% mrkd Aol SR BFEFS vlasts] Astel Pearsono]

521 (Pearson’ s Correlation Coefficient) ¥} ™) -8-3% ¥ t-73 4 (Paired t-test)S 2 A]

4) 71718 ®HEF o] BAS 9t 213 R4 (Reliability Analysis)?!l & -uj

2] BEAFE A (One-way Analysis of Variance)S 2 A3}t

5) 7Hd e ATE A Frolae p<0bz A
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1. F5AF719 2utd o JaaA

B E40 FRPAE PFH AN SR 0] BEFS va RS
Ashe BAGOE fo@ Aol(p-00D)7F U, FTEA EAAR-96)E =
grom ol FuAL wolth 143 4 QA ned] g FE L EFAA

= <Table 3>¢} 2t}

Table 3. Results of Step Count Measured with Manual Counter and Mobile

Applications
Correlation r
Total Test Manual Counter S-Health Steps p! P
D
962
(Total=276) 1116.32+114.46 1109.20%123.53 001 <00l

Mean = Standard Deviation

p!  T-test, p? : Pearson
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Zapd 1S ol 8% BeSAe] i SR E t-test A¥= 22 S (p=.022)0
A FAASE Fold Afolrh yEbwtar, FadA FA A (r=962)= =herw &
ol

o AHAde BAYW HaAteld ATS fldl w4 H B ETUA= <Table

Table 4. Result of Step Count per Round Measured by Manual Counter and
Mobile Applications (Total=276)

Correlation r

Variables Manual Counter S-Health Steps p! ,
Db
. 962
First 111942*117.19  1112.88%+127.80 078
<,001
962
Second 111471£11557  1106.47%123.17 022
<,001
. 962
Third 1114.84*£111.74  1108.26%120.77 .060 <00l

Mean = Standard Deviation

p!  T-test, p? : Pearson
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3. FEASIIS Zubd Ao 48 RFY uwEA

e mE B S JdUzt Bkl did & xE t-test 3= HAHAY
p=03NlA TAA ez Fog Aol 7b yEbskaL, i 2
=

=kom o] oS BAY EaAeld HES fld 243 3

Sh
J

Table 5. Results of Differences between Males and Females Measured by
Manual Counters and Mobile Applications

Correlation r

Gender Variables Manual Counter S-Health Steps p! ,
D

) 965
First 1067.43£83.20  1060.28£91.16 037

<001

Man 956
Second 1064.49£82.32  1058.79£87.70 113

(n=53) <.001

) 969
Third 1067.92£80.69  1063.28£91.04 163

<.001

_ 942
First 1190.08£120.51  1184.36+£136.53 A47

<.001

Woman 952
Second  1182.95%120.07 1171.26%£135.39 094

(n=39) <.001

) 945

Third 117859+117.27  1169.38*£130.11 189 <00l

Mean = Standard Deviation
p! @ T-test, p? : Pearson

_25_



4 FFAGII% Bekd QA9 AZAPE R5F 0 LEA

AzA wgpole] i e A2k Apple 27 ZH (0154
Aoz folg Aelh UEhda, Auaa 2AAnRE AR Beron o

/61—

=5
riz
o
5
4]

e nar wideld @Fe g6 AW B L EFARE HEHUn

r

A= <Table 6>3 .

Table 6. Results of Differences between Manufacturers Measured by Manual

Counters and Mobile Applications

Correlation r

Manufacturers Variables Manual Counter S-Health Steps p! ,
D
] 966
First 1117.70£105.61  1115.70%£120.42 671
<.001
Samsung 971
Second  111526%£102.94 1113.60*£115.36 690
(n=h0) <.001
) 975
Third 1117.76£115.82 1113.96*£115.82 343
<.001
} 901
First 1105.79£11809  1083.57*116.71 135
<.001
LG 895
Second  1087.64%£101.00  107257£86.29 235
(n=14) <.001
] 872
Third 1093.86+97.93 1076.50%90.32 200
<.001
] 984
First 1129.32£138.30  1122.50%£147.03 192
<.001
Apple 975
Second 11272514259 1110.68%=150.63 015
(n=28) <.001
) 973
Third 1120.11£135.87 1113.96*£142.36 334 <001

Mean £ Standard Deviation

p! @ T-test, p? : Pearson
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5. FEAFIIS ik 4o SFAAE BFF W BEA

Table 7. Results of Differences between the Operating System Measured by
the Manual Counter and the Mobile Applications

0S Variables Manual Counter

S-Health Steps

Correlation r
2

D
) 948
First 11005510513  1093.68*£115.79 187
<.001
Android 953
Second 1095.66+102.58  1088.84 £109.02 276
(n=64) <.001
] 955
Third 10985219990  1091.79%+108.52 q11
<.001
) 984
First 1129.32+£138.30  1122.50*£147.03 192
<.001
i0S 975
Second 112725114259  1110.68£150.63 015
(n=28) <.001
) 973
Third 1120.11+135.87 1113.96£142.36 334 <00l

Mean = Standard Deviation

p!  T-test, p? : Pearson
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6. TEAT7IH Zutd g9 WA B HuEY

WAL Bagdo] gk 8 3E 2 t-test 2% Android 13 S48 (p=.048)3 33+ =

A A e

o,
S
o
&P
=
=2
o)
oft
X
)
o
fr
do
lo
rol
)
s
N
N
i
Auj
30
=l
o
r o
r o
X
Sh
1%
i)

2 wgrow 9ol FBAL wth niAeld AFL Y6 TG WE L EF

Table 8 Results of Differences between Manual Counters and Versions
Measured by Mobile Applications

Correlation r

Versions  Variables Manual Counter S-Health Steps p! ,
D
) 948
First 1132.80+117.80  1129.80£140.16 865
Android <§%%1
6.0 Second 1121.30+£88.47  1118.70%=108.50 34 < o0l
(n=10) 955
Third 1123.00+96.82  111950*+115.94 799 '
<.001
} 948
First 1101.64*111.85  1096.86£125.44 483
Android <§%(;1
7.0 Second 11025611150 1100.53%119.46 728 < ool
(n=36) 960
Third 110764110831 1104.50*£116.48 H7l
<.001
_ 971
First 1132.17%£94.47 1120.56+96.82 048
Android <§%(;1
8.0 Second 1115.83+94.17 1105.00£96.80 081 <'001
(n=18) 963
Third 1116.50%£90.60  1100.67%=103.01 034 <001

Mean £ Standard Deviation

p! @ T-test, p? : Pearson
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7. FEAT7It Butd o] AxdEd HeE Hagy

e
oxl
o
—_
&
w
by
B\
o,
o
S
-
s
o)
offt
X
)
[o
fr
do
lo

<Table 9>¢} #t}.

Table 9. The Difference between the Manual Counter and the Manufacturing Year
/ Month Measured by the Mobile Applications

Manufacturing ) Correlation r
Variables Manual Counter S-Health Steps p! P
year D
] 954
First 1107.78£112.84  1105.65*£129.22 713
<.001
Before 2016 957
Second  1113.20%113.16 1108.24%125.18 352
(n=49) <.001
] 958
Third 1107.73£108.66  1106.76%£120.69 347
<.001
) 975
First 1132.70£121.92  1121.12£127.19 010
<.001
After 2017 970
Second  111642%11958  1104.44%122.29 012
(n=43) <001
) 970
Third 112293£11591  1109.98+122.26 007 <00l

Mean = Standard Deviation

p! : T-test, p? : Pearson
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Adhd HEFolel HAFS 8 HYE ¥ XFHUAES AEEIn Ae
<Table 10>¢} 2t} AHE Hpg s HSHEE t-test 2= 200 A= Zol

o7} ehga, 308l AFFANA 13 A (p=010), 23 FA(p=012)0 A BAH©
2 fol@ Aelst dehge

s B3

H
o
i
i
)
M
1%
I
i
rlr
r>~l
i_"l
1
o
fr
i
X2
o
R
o2
10
ox

Table 10. Age-Specific Comparative Analysis of Manual Counter and Mobile

Applications Steps

Age-

Correlation r

. Variables Manual Counter S-Health Steps D ,
specific D
First 1126.84+12394  111561+135.24 026 09
20 - 29 <§%%1
years old Second 111953+127.80  1106.20£134.17 .008 < ool
(n=49) n
Third 112024112258  1107.47%128.62 004 <001
995
First 1156.19+11695  1166.50£124.97 012
30 - 39 <g%%1
years old Second 1154.31£100.16  1164.19£108.12 020 < ool
(n=16) 967
Third 114525110365  1160.31£113.19 029 <001
First 1092.0096.60  1083.58+99.62 437 B0
40 - 49 <§%%1
years old Second 1091.05%£89.13 1084.53£92.27 483 < ool
(n=19) 927
Third 1096.681£93.70  1090.321£104.32 A87 <00l
961
First 1065.631£105.22  105850+124.84 609
50 - 55 <é(31(;1
years old Second 1062.13£106.28  1044.75£116.53 235 < ool
(n=8) 970
Third 1064.00£86.78 1051.63£99.97 328 <001

Mean £ Standard Deviation

p! @ T-test, p? : Pearson
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9.

e

dE ByFe Ao] HlmEA

12 &7 AoA YA E4HEA] (One-way Analysis of Variance)S 4 A| g
A= Samsung(2.00£33.04), LG(22.21£52.18), Apple(6.82£2698)= &4 a1,
AR Fo7 Aol UEUA fskew, 23 A AdolA ddu AL
As A A= Samsung(1.661+29.22), LG(15.07+45.24), Apple(16.57+33.73) =
A Hola, SAAHSR fFogt Aol yEhA @ton, 33 543 AdolA o

.

1(2
5.:‘:
ﬁ
™
>
Mz
X
o
>
>

5 A ¥+= Samsung(3.80+28.04), LG(17.36248.10), Apple(6.14
+33.060)= &4 A, SAHSRE Fogk xpol= YERYA 2Tt

H REES Fgete] 2 dLuAEabEA e A= Samsung
1=*

47.

S

9), Apple(9.85+31.39)2 4] o, FAHSRE Folsh
Z}o] (p=.020)7F A
Oq v

Az wedol s Z4E weel Fold A 95

, A3+ <Table 11>3 #&t},

oIl
el
NE
=
M
)
_|_A‘
il
2
e
_0|L
38
}ﬂ

Table 11. Analysis of Differences in Number of Steps Measured on Mobile
Devices Classified by Manufacturers

Variab] Samsung LG Apple
TS (n=50) (n=14) (n=28) P
First 2.00£33.04 22.21£52.18 6.82£26.98 166
Second 1.66£29.22 15.07%£45.24 1657%£33.73 124
Third 3.80£28.04 17.36%£48.10 6.14£33.06 404
Total 24912999 18.21 +47.49 9.85+31.39 020

Mean £ Standard Deviation
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1996). ol f 22 =75 EFety FA Yol el WA i FARE ZHEo] b
£ e B o] AAZE S £4e] 7hsdtth(Handelman, Miller &
Baggett, 2000). o]& 3t FH|E 83} 8-12km/he 8= 25 834 9
glEol loem 3278km/hel A7|ek GE7] T oA e Amgo] AR H=
A%-7F A tH(Balogun, Martin, & Clendenin, 1989).
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<Abstract>

The Verification of the Dependability and Validity
in Step Detection of Mobile Application

Ko, Young-Jin

Physical Education Major

Jeju National University Jeju, Korea

Supervised by professor Jekal, Yoonsuk

The purpose of this study was to measure the influence of health care of mobile
application on the amount of remuneration activity of modern people as a means of
intermediating physical activity, and measured with application (S Health) and manual
counter in real life Comparing the results of the rewards, the purpose was to analyze
and verify the validity and reliability of mobile applications. The subjects to be studied
are adults aged 20-55 who reside in ], targeting 92 subjects, measuring the height and
welight before joining the program, and using the questionnaire related to demographics
Then I grasped the physical characteristics of the subjects. We walked 800 Mq flat on a
J university playground, repeatedly measured walking like walking as usual walking, and
calculated average (M) and standard deviation (SD) using SPSS 22.0. In order to verify
the validity and reliability of maintenance measurements, correlation analysis (Pearson ’s
correlation coefficient) between corresponding sample t — test and Pearson was carried
out to obtain the average and standard deviation of the measured maintenance error, and
maintenance error (One-way Analysis of Variance) was conducted to verify the
effectiveness of the proposed method. The significance level for verification of all
hypotheses was set to p <.05. In this study, the secondary, male subject primary
measurement of the mobile application’s manual coefficient period showed a significant

difference between Apple’s smartphone and i0OS operating system and version 11.3, and
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in the Android 8.0 version, the primary and tertiary There was a significant difference
in the measurement, and it turned out that there was a significant difference in
smartphones released after 2017. The correlation analysis result was high when the total
was more than .872, indicating a strong positive correlation. Samsung> Apple> LG's
smartphone found error is less error. Although there were some significant differences,
we showed a difference in reward with low overall correlation, so that walking analysis
using mobile applications has high validity and reliahility certified. Using this application,

it 1s judged to positively influence walking exercise.

% This thesis submitted to the Committee of the Graduate School of Education, Jeju
National University in partial fulfillment of the requirements for the degree of
Master of education in August, 2018.
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