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PURPOSE The purpose of this study was to analyze the level and characteristics of
physical activity (sedentary, light, and MVPA) of high school students according to
physical education (PE) class (DWPE: days with PE class, DNPE: days with no PE class)
and sex. METHODS Data were collected on 147 students (65 male and 82 female)
from four high schools in Seoul city, and physical activity was measured using a
three-dimensional accelerometer. The collected physical activity data were input

into SPSS 25.0, and the descriptive analysis and two-way ANOVA according to PE
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class and sex were performed. RESULTS The descriptive statistical analysis showed
that 31% (40.7% male and 23.4% female) of participants met the recommended
physical activity durations (MVPA of 60 min/day). In the two-way ANOVA, sedentary
activity, light activity, and MVPA showed statistically significant main and interaction
effects according to PE class and sex. According to the results of the interaction effect
analysis, the gap in physical activity between DWPE and DNPE was large in male

students. For male students, light activity and MVPA significantly increased on the day
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of the PE class, and sedentary activity significantly decreased. However, for female
students, DWPE and DNPE did not differ significantly in all levels of physical activity.

CONCLUSIONS In conclusion, the level of physical activity of Korean high school
students was relatively low, and the effect of daily-life physical activity in the PE class
was limited to male students. Accordingly, an alternative should be introduced to
increase the physical activity of female high-school students through PE classes.
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Table 1. Characteristic of subjects

N  Age Height(cm) Weight (kg) PAPs grade
Female 82 14.9£0.7 162.4+4.7  56.4+8.5 3.1£1.6
Male 65 14.840.7 174.3+6.6 71.2+16.4 2.6£1.5
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Table 2. Physical activity time according

to P.E. class and sex

Sex Number of measurement Sedentary (min) Light activity (min) MVPA™ (min)
Female 219 1269.6+£70.0 124.4+51.1 45.7+27.5
DNPE’ Male 184 1263.6+£66.7 126.6+50.8 49.7+25.7
Total 403 1266.8+68.5 125.4+50.9 47.6£26.7
Female 170 1271.0£79.3 121.9+58.3 46.9+27.6
DWPE™ Male 123 1229.7+77.7 145.9+56.0 64.1£31.4
Total 293 1253.7+81.1 132.0+£58.4 54.1£30.4
Female 389 1270.2+£74.1 123.4+54.3 46.2427.5
Total Male 307 1250.0+£73.1 134.3+£53.6 55.54+28.9
Total 696 1261.3£74.3 128.2+54.2 50.3+28.5
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Moderate-toVigorous Physical Activity

Table 3. Attainment rate of recommended standard for physical activity

PEclass e ent atamment K¢ 0
DNPE’ 219 48 21.9
Female DWPE" 170 43 253
Total 389 91 23.4
DNPE’ 184 60 32.6
Male DWPE" 123 65 52.8
Total 307 125 40.7
Total (N=147) 696 216 31.0
"Days no Physical Education class, ~Days with Physical

Education class

24 QAR AA 9 &4 A (number of measurement) 735
A(14798*5Q) F 717] vEg o2 WA 4 v-&4 A
Q= F(EF 2937): G5t 1234, ofst
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Table 4. Verification of inter-subject effect according to physical activity intensity

Square sum (SS) Degrees of freedom Mean square F (Sig.)
PE class 43693.397 1 43693.397 82107
Sex 93305.073 1 93305.073 17.533"
Sedentary PE class*sex 52009.189 1 52009.189 9.773"
Error 3682653.789 692 5321.754
Sum 1111055395.877 696
PE class 11843.512 1 11843.512 4.107"
Sex 28371.719 1 28371.719 9.839"
Light activity PE class*sex 19892.256 1 19892.256 6.898"
Error 1995507.793 692 2883.682
Sum 13481855.649 696
PE class 10015.604 1 10015.604 12.978™
Sex 18656.105 1 18656.105 24.175™
MVPA PE class*sex 7203.905 1 7203.905 9.335"
Error 534021.959 692 771.708
Sum 2326152.290 696
"Moderate-to-Vigorous Physical Activity, p<.05, "p<.01
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Fig. 1. Interaction effects of P.E. class and gender on sedentary
activity
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Fig. 2. Interaction effects of P.E. class and gender on light activity
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Fig. 3. Interaction effects of P.E. class and gender on MVPA

(2Y MVPA 60 482 31%E Uehdth AEa 4849 &
T2 7% 248 1ET B, FER40.7%)°0] HA(23.4%)
of Hla] 2Aggo] Eoka, H s BE A &do] Qe d(d
Ay 52.4%, o5 25.3%)0] Yl (A 32.6%, Y 21.9%)
of vl Fg&o] T2 Ao YEtt

A& et Jdo] e F=E AAES 2ol

AALE ZrE-gddo 2 Jx=&= -.270~.792, He+=
-.603~1.3362.2 YElton & A3 2t7 o] AL -t 5o
2 Y tH(Kline, 2015). Z=E AAEE tigt A=Y /5

A o] o] QBALEA Au (Table 4)0f AAE o] it AA|, 24
ZHsof gt AS4A(F=8.210, p{.01)3} AE(F=17.533, p<.01)°]
02 283} A&54d Jde] Au2g a3KF=9.773, p{0D)E

https://doi.org/10.24985/kjss.2023.34.2.355



Physical Activity Characteristics of High School Students According to Physical Education Class and Sex 359

EAHOZ Fo3t Ao vehgeh. 14 BT} ol uEAEA 23}
of whzzel, A84giol gl gol Hlal A 84eio] i gl 443
o] ROISH e A0 ek, elshy o] 4250l et
ule) §ols £ Ao trehdrh Ea (Figure 1)0] T2, of
LAY 7ol BE Hol(Gl BHeis Bk 24 YA,
HOHIE 1 Aol(gli Yl 7 A vehge.

=4, AT &5l det A5+ (F=4.107, p<.05)3 4
(F=9.839, p{.01)°] B2 Fa3}, A&y o) Aosg av)
(F=6.898, p<.01)= BAIHOZ Fogt A0 & Yetylth 7484
3} o] FEAHEA Ao M2, A&Sgo] gl gl vlg), Ags
ol Y& Fo AY & &E5o] G5 w2 o= VeI, ofst
Ay o] 27w o] dahAyel vl o5t W Ao & Vet
3 (Figure 2)0 W2, A8 {50l et G5 9] A4 =
g50] o gAYl vjel IA S7FoHs A o= YERTh

A, MVPAC] gt AS4A(F=12.978, p<.01)T 4
(F=24.175, p<.0)°ll 2 FH3}, A=A JHY J52-8
3HF=9.335, p<.0)E BAHC=Z fogt Aoz Yyt 7|«
A3} o] AEAME N A3to| W2, Aol gl doll Hlsl, Al
o] A= F9 MVPAE FoH 2 202 Yehgon, o
3ol MVPAE gstol Hlal] §-9l5HA] w2 o= Yeyth &
(Figure 3)°] @2, ofshyo] H]sj FeA 9] MVPAE A&
F5ol et A F7kshe AL E UERT

T
T

o 1 Ho Hr fob mE

¢

=)
A AR A7 (World Health Organization)= F4W AAEE
HY 71%2E 49 MVPA 60+ o]4o = Fastal o m(WHO,
2018), AFE2 o] 71EE& A ELE 4o} AW AAEE 4
elS Hla @ E45k3 QITHCPPSE, 2013; PAGAC, 2008). ¥ <
T A1, = 25 9 7E 2AE2 31%(HTAY: 40.7%,
oSHAY: 23.4%) 2 YEbt &, =W 15389 oF 70% =7t
2E7] aE= ARRE 2ol vdsta loke Zolth =9
71& d4E(Koo & Park, 2010; Lee & An, 2014; Yun & Kim,
2022)°14 BA] AF B4 (KDCPA, 2022)7F 158+ s+ 7] 4
Aol Ao A of FE O] AA|EF ol FeistiertE HEFH L
FHT 4 = FEE AFSvd, & A+ a3 v
159 AA D E AEHE =4 E20 H]F0] oj A= A5
U7 ABH o2 motdd £ Qe AR FollA 97t A

il
4

SEvet 152 BEE 5k AL, okal vt AlA s 9
22 A E, AnfEEO|Y PC 59 #AEHE of7F 8, TPl &
Fotao] vls w4 &Fste A 9 ASEE =9 6] 53
22 dofgt AAEs @40 wo] itk §H, ASedS g
9] AH(Z2 stud)olut 4, Als AHt Aglo] dd AAE
5o FAAQA 9 v HCheung, 2019; Lee & Yang, 2021;

Marttinen et al., 2018; Mayorga-Vega et al., 2018; Viciana et
al., 2019). A& E°1, =W S Aol e g2 fle e
o Hls] 38 AR FALT, 2 AL E &5 MVPA)
£ Euska Qo (Lee & Yang, 2021), =9 538 Tl o
TN T AEedS dY 1559 MVPAC] B34l Z o= uf
&A1 9JtH(Mayorga-Vega et al., 2018). o]EA & o, 11 53tw

kjss.sports.re.kr

9] A% 9 50~100% F& ghof]l 2= A AN dAH o
2 A&FAS 15 AAEs EAE 2T = e ALY +
gt &solzt & 4= vt

£ Ao s ASsd A7 489 4528 a7t 425,
AZE S5, MVPA B4 F351A Yeua ot AlS49 &
Fol WE AAEs aite FANAAN £RE & g AA=
2ol 7k A9 YA gherom, ol Al&4dol E Y A8
AR st 784 Q S PRI ks AS HolErh

oty o] AA 2 ASsd, Tl Ax=2F7, SEYA Al
oA &Fot= Alg TR 53 Zo] LRI AASE ZE
TI3(Structured P.A. program)°ll IS wvF=ck(Marttinen et
al., 2018). Al&FY2 15 & AAZEY o 26~34%(Grastén et
al., 2019)2} MVPASQ] ¢F 16~18%(Cheung, 2019; Lee & Yang,
2021)E ©9otes 9902, Ag,q 9o FoT vet FxshE
AA LS TR0 o A7t} ofzlo] FE5A] g2 9
et A1 EA ASedL F9T AASs 9otk (Kang &
Lee, 2015a). o]& HollA], {11/ 2] LAFAL AlAEEol gt Al
S49 a7t vH|sits 22 IR ASFYolA g9 A
Agso] JHH o Axoitt= AL Yuisty, 11 o]fE AWK
W ohZa A

AAGE Fes do7|= T2 AAES I A2, AALE
9] o]Ho|u} AA L 20 T3k A4 F)o] ofet AAEE
71014 U2th(Stuntz & Weiss, 2010). &, H4dAE0°] AAEF
9] 7HAE &1 AFFHA stk A7) AAR F7|3FeA] EEE
o A5l AAgEo] Fofstr] oFrh= Aol Mikaelsson
et al., 2020). ATE2 47| AALE 5719 A AH
s AALE EA4%, AASs AAF(EE 857, ABIE A
Ao} AR RA5kAL JtHCairney et al., 2012; Sallis et al.,
2000; Stuntz & Weiss, 2010; Wallhead, & Buckworth, 2004).
ol AAEE 57 8U& FHOE Ty A& LA
T BAE AT EA oS3 Z

AR, AAEE A2 ASFEAY WH 57|19 FAdH
Ao EAFS HAR AAlE0] ASoks S50 ol uf
I FH}(Seong & Baek, 2000). oL 7]
AAAR Axx BF5S AS5k= sl B
U 59 5ol LEEA g= Y
Cleven, 2005; Williams et al., 2000). ©]oj H]3}
HASEY 52 AR 2X2(5, 5, E20] op7))et At
AAA eZ E7F JfH o g W2 Axx Fefo|o|Qit). oA
g, o9 HlAdS Axx EF0 & QIS A& AADEol A
Ao g @opZ Ao s wekdr

EA4, ASEAolA 017 A E & £ 4= S Aol 414
oyt ¥3 & 74" AAHES 572 AAESl 42 9
Fg A} AR EAE sk vzl 290 2ot oy gt
(Barr-Anderson et al., 2008; Williams & Gill, 1995), A& 4=

£0| 225E B} L7t 2 AAIE 5ol o Hol #ojsta, st
gF AA| S5 Fo9] 2% @910 g Z-83tH(Carroll & Loumidis,
2001). &3] ofgtgol| A AHA17E st Al&Es HojE dovl=
-7+ 2 Q9lo|tk(Barr-Anderson et al., 2008; Kang & Lee,
2015b).
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kil ‘—5‘ 5’4‘ #HHE 7FH(Ki & You, 2019), o5
(e, ﬂi 271018 5)F FAAAEE, A 2x=
—)O] &5 gt ASert =1 2 5= s
7"#E}(Fromel et al., 2002; Ki & You, 2019). A&3St vpe} Zol,
£ A7Y AsedS AR G4 deido] 4t THOE &35
Aot E3h AS+AY IRy A 2l 715 S A2 7
Hxog Ik F4] dolth(Light & Kentel, 2010). oJsHA9]
AAZFE LAY 34 FEH(Z2 AHE 5ol AFHTE= Ho

A #28381A9HBiddle & Armstrong, 1992), 715 4] 4ol A
7)s Fo] W2 oSS WAREE 257]&0] gt 2oy
A%, AR 59 A8 FEI] AT HEaly] fEo] & &
= & Aol& 7S A °1§‘3}(R0berts & Fairclough,

2011;S alhs et al 2000) o] AT, IshY 2410 420] ZE 1} up
= ol et A4S BEo 2N oY A&
= A4 1%}5 /\z?_ FH o ks ﬁﬂi ?ﬂf\‘:}%r/}.

Al AR, o] AS5Y A]xﬂ%}%

B} A5 2Ago] JFE W=t 59, f’-"]’ﬁ'—/] X]X] 2 A
(Cheon et al., 2019)%} A& ‘ﬁoﬂl\i«] E sHYE] AT AE
8 (Giles-Corti & Donovan, 2002)2 A& olA o] A5
I A Skal v o 7RAIZE A A s ol 2 o]oj A Kt AAH o
A=FAQl gfo| TAEY-E o] = oA S8 a%loltt.

ArA o 2 SIS AF ALY AT AT A AL A
F B4 FAHA AL FS FE5H(Sparks et al., 2015),
’\]'9] o 39384, 234, 2 FFE W=HPark et

., 2022). oSt 9] A& Bt AAEES WA WY
"3 =2 WA AFH Jozrgol s FF= ,:"h‘:]'(Salhs t al.,
2000). §H, A¥tA o7 WAbE oS R Hahy
4, ol gt vhs Fero] Higt A9, Azt Z'.F—%% A
h(Stitt et al.(1988)2 Mun(2006)°14 #Ql]). &, oJsty
oA WALl FES A2 TS 517] ot Aot
o], oYL WAL =0l A Hrt FH A a5 H KA
of gt gv], ¥ A=, FEY F 5)E ot A& BiEHA
(Lyu, 2011), & A9 =4S @I AAb= G2 AlSaAtolth
oA Y, ofSYES WALY Aot 43 AE EAHLE s =4
Q1 AlA g 7&"101]01310375545“’4'

A2E7] AAZE2 A E5otes 55 fFol IS W=
(Humpel et al., 2002; Kang & Lee, 2016). AS5HofA o5t
2 AAZR] @5k Ao 71238 4 & & SHEL A5
EE A3 3 SEolA Erh st AAgsol ot (Kwak
et al,, 2017). ol &Y AS5d AAE 0] 7 AA &
FHEO Yot A E5olA Erhe Aot BHH, & A9 92
715 T ASFAoR FIEUY] g JaETE= Al AE
&5 FHOE A &0l o|FoFth &, A&SAoA ATH=
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SHE, e 2] o] Al A g T2 Q=
=X, AR E D A ‘7’2'8 210 & Uepytt. ol2gh
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7 &8, = 29 B) &% Lojuk= F AAZ ST A
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FAEl, A7t FHAollA 9 AAZEo] Had] 4L & AADE
]7}0 H3}5HA] ¢=tHGoran & Poehlman, 1992; Shephard et
., 1980). o]=|gt ¥ % o] &2 £7] ofshyoflA Yeph=t, AlS
‘ﬁ A= goll SHT AT Y = AR AADE AR gle 22
H S o 52 S, B2 AAES E4S BUHSim & Lee,
2023). ol AS5AS 53 S7H AAESol THE FYolA EF
=31 o] I BIrt o] WY EA Kol ol f-E A¥otes A
I FAOl Ae,d e g oY 2 AAGe T W2 AT E
52 Attt oA E o, Ay e gy AT AAgE

B2 HF o] SHA Adrta o 4= Q.

o Eo]HA FATHA Hast

FAE Hol, FE7t #2 &5 Oﬂ’ﬂ«] 2pol7t Alstele F=
E"]E}(Kang & Lee, 2015a). &, AL o|HH} o @& Qrof
Qlal AZrEdo] "W2Ql MVPASE © A Fofsitt= Aot
EAE 81 (Lee & Yang, 2021)9F 28] 158t A|8FAL o
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