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Assessment of levels of moderate-to-vigorous physical activity in
physical education classes using 3-dimensional accelerometer:

Competition domain

Gyu-Il Lee*
Kyungpook National University

[Purpose] The purpose of this study was to investigate characteristics of levels of physical activity
in considering gender and different types of competition-oriented physical activity classes using three-
dimensional accelerometers. [Methods] A total of 981 students(505 male students, 476 female students) in
six different types of physical education classes were participated in this study. All of the six different
types of physical education classes were competition-oriented classes, and levels of physical activity were
accessed by three-dimensional accelerometers. Data were analyzed using t-test and ANOVA. [Results] First,
descriptive analyses of participation time of levels of physical activity showed that MVPA of physical
education classes is 10.26 mins (22.89%) on average, and, MVPA showed differently in different types of
physical education classes in the order of T ball(14.61 mins), flying disk(12.61 mins), soccer(10.78 mins),
volley ball(10.56 mins), basketball(9.64 mins), and table tennis(5.73 mins). Second, female students showed
significantly lower levels of MVPA in all the different types of physical education classes. Third, post-hoc
analyses showed that significantly higher levels of MVPA were found in T ball physical education classes
and significantly lower levels of MVPA were found in table tennis physical education classes, compared
to other types of physical education classes. [Conclusions] MVPA in physical education classes is not sat-
isfied with recommended MVPA, and MVPA in Korean physical education classes is lower than MVPA
in same types of physical education classes in other countries. In addition, significant mean differences
of MVPA are found between male and female students, and new sports physical education classes show
higher levels of MVPA compared to classic sports physical education classes. These results indicate that
competition oriented physical education classes widely used in Korea need to find ways to increase
MVPA and to overcome different levels of MVPA between male and female students.

Key words: Physical education, Middle school girl, Competition domain, Moderate to vigorous physical
activity, Three-dimensional accelerometer
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Table 1. Characteristics of research participants
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Content ) )
Soc Bas Vol Fly Tab T Height (cin) Weight (kg)
Male (N=505) 72 78 86 84 102 83 166.63 (£7.06) 61.70 (£14.08)
Female (N =476) 58 84 68 70 127 69 158.93 (+5.35) 53.49 (£10.72)
Total (N=981) 130 162 154 154 229 152 162.90 (+7.37) 57.72 (£13.21)

soc: soccer, bas: basketball, vol: volleyball, fly: flying disk, tab: table tennis, T: T ball
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Table 2. Participation time of levels of physical activity in

P.E. classes (Mean£SD)
Sedentary Light MVPA
Time Time Time
mn  *  mn  ? n  *
Male 13.83 3082 1821 40.60 12.80 28.58

(N=505) (£7.64) (£16.94) (£4.97) (£11.02) (£6.07) (13.60)

Female 1991 4437 1739 3878 7.56(x4. 16.85
(N=476) (£7.99) (£17.67) (&5.46) (£12.15) 55) (&10.12)

Total 1678 3739 1781
(N=981) (+8.38) (£18.57) (£5.23) (£11.61)

3972 10.26(5 22.89
99)  (&13.39)

Table 3. Mean differences of participation ratio of levels
of physical activity in P.E. classes between male and
female students

Intensity Sex Mean (%) (SD) t P
Male 30.82(+16.92)
Sedentary -12.265 .000
Female 44.38(x17.67)
Male 40.6(x11.02) .
Light 2459 014
Female 38.78(%12.15)
Male 28.59(+13.66)
MVPA 15.259 .000
Female 16.85(:109.12)
(.05, (001
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Table 4. Mean differences of participation time of levels of physical activity in different types of P.E. classes between male
and female students

Content Intensity M (enin) (:3D) t )4
Male Female
Sedentary 13.66(5.94) 17.90(6.04) -4.015 000"
(57"2°1f65r82) Light 18.48(4.57) 18.91(:5.09) -.503 616
MVPA 12.86(£6.03) 8.19(+3.95) 5.077 .000™
Sedentary 13.04(£5.37) 19.89(£6.85) -7.040 000"
gagl"%fg?)” Light 19.67(:4.35) 17.935.27) 2282 04
MVPA 12.29(+4.08) 7.18(3.33) 8.759 000"
Sedentary 11.47(x3.92) 20.45(+6.50) -10.556 000"
gﬁ?%%* Light 16.13(3.40) 15.76(£4.31) 588 557
MVPA 16.52(+4.94) 7.91(+3.43) 12.323 000"
Sedentary 14.67(£7.68) 16.56(7.11) -1.566 119
?g%lll%g?)” Light 18.67(+5.25) 19.26(5.22) -.698 486
MVPA 11.66(+5.27) 9.18(+4.79) 3.021 003"
Sedentary 19.40(£9.63) 25.22(7.77) -5.063 000"
(Tla(l)’zl?,Tl‘;I;%i)s Light 17.91(6.32) 15.70(5.95) 2.719 007"
MVPA 7.69(+4.92) 4.16(+3.01) 6.682 000"
Sedentary 9.38(+6.64) 14.62(+7.55) -4.553 000"
(ng’?kgz) Light 18.61(+4.42) 18.40(25.14) 275 783
MVPA 16.96(5.51) 11.78(4.90) 6.067 000"
jnurnbej of milxe, “number of female
¢.05, €01, 7¢.001
Table 5. Analysis of variance of MVPA between different types of P.E. classes
Content (M(min)+=SD) F p post-hoc
Vale . Soccer  Basketball  Volleyball  Flyingdisk Tabletennis  Thall 0 ccr oo gig N
(12.86+6.03) (12.29+4.08) (16.5214.94) (11.66£527) (7.69+4.92) (16.96+5.51) (<S.B.V.ET
s o (S5 Bl ol Byagid Thleoms | T o {SSRVRT
Total Soccer Basketball ~ Volleyball ~ Flying disk  Table tennis T ball 62410 000" Eig’ E,Q/&:
(10.78+5.68) (9.64+4.50) (12.6136.08) (10.56=5.20) (5.73+4.34) (14.61+5.83) S

t<S,B,V,E T

St soccer, B: basketball, V: volleyball, F: flying disk, t: table tennis, T: T ball

001



Professional baseball team's corporate social responsibility 263

ehlonl, dere] MVPA el Aol o134 mla)
3 Ee

St =& 2hE EbE (p(.0D).
F 5 MVPA #to] £4& (Table 5l #1451 SiT.

Z sk A4 Sy eyl s Fog o

€ FT BT AT, 47 350 W
veR o P (p( 01), 878 MVPA
=5 U Al e i e

>
—_

Lo U ok
N

b, o

Ol
e

= g
He 1o
%

rlo
(AN

1o mlo

o
_O‘L
=
A

fAr 2o [
o~
S rfu
= i
_19_‘4 ofN
o _]

S
£

S
=
)

Jo T 41 o
o o 1o,
o o o
O,
i
i
rlﬂ

l%ﬂ' p< 01), =
S Hl&] ol e
01), H?—A MVPAE &7 H]&]

T
)
¥
S5

ol
o
)

i

MM
rl
L
tlo ™
=
o,
;1
i
S

2
of
[
H
1)1
N
-
off
i
i
)
i
s
Sl
S

)
e
i
5
uj
= |»
e
B flo
ol I,
L E
it-m rk
e
)
4 2
[ ot
H o
to b H
>
=, ot el
4 X of o

M 1o Y

= g

AT 1

O o

o

o I
o [N to >

it HE g
rl
o ¥o T

Q.
£ T
Jon
x;;_l
©
§€
2 F 8
= =
=L
rlog‘ﬁ
nLnL\
N
o::o?:lﬁ'

i

ISk rlo -
x4
2

It

O]
—_/

ol B
(p€.001). Eee| 7}
AEZ W ol g ol mlaf frel st
THp(.01)(Table. 6 ).

ok

X,
HE
|

L
o
¥ o
i,
o)
ﬂ

B % | 2o

e fO o
flo it to
>
r\l
rlo
2
OFH
H
N
jn sl

=N offt

X
o
T
k)
¥

= 9

H=TLa MVPA

AS5Y-e AAd7] MVPAY 58 ] =
A2 ALFY S Q7= MVPAS 53] A 5814 &

Table 6. Mean differences of participation time of levels of

st A tH(Fairclough & Stratton, 2005a, 2005b, 2006:
Macfarlane & Kwong, 2003; Pate et al., 2011). t}& &
T 995 (A &, AY &% 5)el HlE MVPA
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T TAG o] Aol A GA] 22.89%(10.26%) ) H&=
19t 22 gugy &% 49s A To ATE
< MVPA 55 43.2%(Fairclough & Stratton, 2005b)
9} 35.3%(Macfarlane & Kwong, 2003) & K113} 9)
o olZ2A & o, feluet ASTdL 59 ASFH
H] 3 /‘ﬂzfs} 79 MVPA X & Kol St}

A EH A A Z3 MVPA 2= AlA
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e S vE} B3 ATELS TEH 02 A 55U MVPA
T Bo7] YA = EHE e AAEE SX o] 4
S-5lojo} gltta A% (Fairclough & Stratton, 2005b,
2006). AAZ, Aad9] AASE S 8RS vpEo = J)
W A 25 7 22 33 (SPARK, CATCH-PE, LEAP
Z2O9 F)= 7IWe R ste AlSTYg- v-AA Je
o vlal =719 MVPAS B 1dta 9o (Fairclough &
Stratton, 2005b, 2006), SPARK Z =2 1312 283k ]
AFNME 22 A3yt Hax 3 Yot (Lee, 2016; Lee
et al., 2016; Lee & Park, 2017). ¢t ofuj2} A8 &%
49| &% (training-like exercise)©| 1} ]Zﬂ Aoz A
FAQN AF S5 2ol vuA dedt S AT
A A= MVPA =7} &37F Jehdn ilD}(Falrclough
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)
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physical activity between classic and new sports

Type Intensity M(SD) t )4
Male Female
Sedentary 15.51(x7.97) 20.88(+7.95) -8.773 000"
8§8, 337) Light 18.63(£5.30) 17.53(£5.68) 2,615 009"
MVPA 10.86(+5.50) 6.62(+4.18) 11.281 000"
Sedentary 10.43(£5.53) 17.56(£7.60) 9.468 000"
Heé‘;’ 139) Light 17.36(+4.12) 17.07(+4.90) 565 572
MVPA 16.74(+5.22) 9.83(4.64) 12.127 000"

Cla: Classic sports, New: New sports
.01, "C.001
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