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Effects of Step Box Exercise on Health Related Fitness, Bone Mineral Density
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<ABSTRACT>

The purpose of this study is to provide basic data necessary for the development of an exercise program for the
prevention and management of obese female students at school by investigating the effect of the participation in
Step Box Exercise for 12 weeks on the Health Related Fitness, Bone Mineral Density and Physical self-concept of
obese female middle school students. In order to accomplish the purpose of this study, 24 1st and 2nd grade obese
female students at H Middle School located in C City, Chungcheongnam-do, were selected at random and the
allocated 10 students each for the exercise group and comparison group and measured Health Related Fitness, Bone
Mineral Density and Physical self-concept before and after the participation in Step Box Exercise. The data obtained
from this study were analyzed using the SPSS 20.0 statistical program and Two-way repeated ANOVA was used
to measure the interaction effect of each variable. The conclusions obtained through this study are as follows. First,
flexibility showed significant differences in group, cardiovascular endurance showed significant differences in timing,
and muscle endurance, cardiovascular endurance, body fat percentage showed interaction effects in the group and
time. Second, in Bone Mineral Density, there was improvement of average value in exercise group, but no
significant difference in group, timing and interaction effects. Third, in physical self-concept, health, physical
activity, self-esteem and endurance showed significant differences in group, body fat, physical activity, self esteem,
body overall showed significant differences in timing, and sports competence, body fat, health, physical activity, self

esteem, endurance, body overall showed interaction effects in the group and time.
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II. Methods

1. Participant

AT AT FgRs F s ol AR
of Al gle oo m FFH10%) vl
He10g) ez F vk A FolApe] Al
A& EAL <Table 1> #A|A¥ npe} 2},

<Table 1> Phvsical characteristics of narticipants

Group N Height(cm) Weight(kg)  BMlI(kg/m2)
EG 10 159.1445.63  68.94+9.73 27.11£2.36
CG 10  161.2844.73  70.86+7.26 27.22+2.28

Brain, Digital, & Learning, 9(4)

<Table 2> Measuring tools of health-related fitness

Variable Sub-variable Measurement method
Muscular strength Grip strength test
Muscular endurance Repeat jump
Health- .
Cardiovascular
related Shuttle run
endurance
fitness
Flexibility Trunk forward flexion

Percentage body fat Inbody test

<Table 3> Measuring tools of bone mineral densitv

) Measurement
Variable Manufacturer
method
Bone mineral
BMTECH(Korea)  OsteoPro V 1.01

density(mg/cm2)

<Table 4> Measuring tools of phvsical self-concent

. . Measurement
Variable Sub-variable
method
Sports competence(4),
. Body fat(4), Appearance(4), Physical
Physical

Health(4), Physical
activity(4), Self-esteem(4),
Flexibility(4), Endurance(4),
Strength(4), Body overall(4)

self-concept
self-concept . )
questionnaire

(40question)

2. Measuring Tools

% = R y “?" %‘% = =70 A fd
2 A7 AL Marsh, Rechards, Johnson,
Roche®}  Tremayne(1994)o] Maslz  AFE

(Cronbach &3 73 ~ 93)¢} eld =7l 83 4=
B stz AAA ZA7AE AER PSDQ(UHF

200)E AH&ststh A FE 9 =9 AlFALE
2 <Table 2>9 <Table 3>, <Table 4> A A"

uhe} 2,

Cronbach’s a = .685 ~ .925

3. Exercise Program
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<Table 5> 12 week exercise program

HEE =2 o] QI 25X (Two-way repeated ANOVA)
]

S Al Al sl S S ] 2 1=0 a3
Week Subject Contents Intensity S AT A3 F Hd 3 Aol HE2 SHE
Basic step, V-Step, Step 2 t-ATeZ FAd Wl Al7]e & HsETe &
e O N HRE -ATE ANFAoH, FeAFELS a= bR
ick(front ack), Leg cur A el o
Knee up, Tum Step, Cross Step
2 Basic step 2 Over the Top, Single Knee up
turn HRR
Basic step, V-Step, Step Touch, 40~55%
3 Kick(front & back), Leg curl, IIL Results
— Basic step 3 Knee up, Turn Step, Cross Step
4 Over the Top, Single Knee up
turn 1. The Change of Health-Related Fitness
Choreography 1 Creating a step
6 Choreography 2 Creating lower body moves . o
: 1) Homogeneity Verification
Creating step-lower body
7  Choreography 3
moves
8 Choreography 4 Creating upper body moves <Table 6> Homogeneity verification of health-related fitness
Creating step-lower body-
9 Choreography 5 upper body moves SSHI;(I)Q‘V Variable Group n M SD t  Sig
. ~ 0
10 Creatlv.e Practice 8 beats to the music Muscular strength EG 10 3518 5389
presentation 650 .524
Croati (kg) CG 10 3340 635
11 reative Practice group-specific moves
presentation Muscular endurance EG 10 2450  9.65 -129 899
: ¢ . .
b rgsr:zg\tzleon Presentation (count) CG 10 2510 111
L Cardiovascular EG 10 1780 6.2 _114 910
endurance (count) CG 10 1810 563
4. Data Analysis Flexibility EG 10 1621 540 1848 081
(cm) cG 10 1173 54
_ _ EG 10 3970 425
ARE SPSS 200 $A ZE@E o gehe] y  Perentage body fut 1368 188
) . ] (%) CG 10 4187 267
shgom, 7 wole] AsAERIE Tolus] 9
<Table 7> The change of health-related fitness
Variable Group Pre Post F Sig.
Muscular strength EG 35.1845.89 36.6046.38 G 1233 281
T 157 0697
(ke) CG 33.40+6.35 32.5245.72 G*T 2846 109
Muscular endurance EG 24.50£9.65 28.50+7.58% G 320 37
(count) T 2.194 156
CG 25.10411.1 23.2049.01 G*T 17318 00
; EG 17.8046.12 23.60+8.07* G 1478 240
s T e
CG 18.10£5.63 16.70+4.92 G*T 23.097 000
ibili EG 16.21:5.40 17.2046.03 G 4497 048
Fleélrzl)l“y T 048 830
CG 11.735.44 10.95+6.12 G*T 3387 02
i#h G 4211 055
Percentage body fat EG 39.7044.25 38.26+3.68
%) T 3.290 086
CG 41.8782.67 42.1842.70 G*T 7.890 012

p<.001, “p<.01, "p<.05,

#p<.01 (If there is a significant difference in post-hoc, the # mark is used.)
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2) The Change of Health Related Fitness

(1) The Change of Muscular Strength
1277be] Zgute 2% F Yol st o
Bxgoldwaiy A¥, A5 Fdd @
ogt A7l Ve S9r) o)t 1257 ~wubs
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(2) The Change of Muscular Endurance

127%7ke] 29ubs £% F 2ATee] W w
2 EZgolAnNFEA A%, PeAvlel we
S4GETHP<00D7H tehgth gw U AoldF
a5 esqwe 49 e A% vimeel &5 5
felal A0, vahTe] A4 fo
I L

(3) The Change of Cardiovascular Endurance

12537ke] 28t 2% F AAATH] Ml
e wESgolAwMBRA As, AgkxAlsle] wE
g2 AE 2 I P<001)7F vER o™, Al7lel §lolA
w fOlF Ap<ODZE tehgth AE W gelPF
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(5) The Change of Percentage Body Fat
1257k 2"l s 9% 3 x| utE o W3l

LA — 3 71— 1
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2. The Change of Bone Mineral Density

1) Homogeneity Verification

<Table 8> Homogeneity verification of bone mineral

density
Variable Group n M SD t Sig.
Bone mineral EG 10 -093 085
density(T-score) CG 10 -118 0.64

743 467

2) The Change of Bone Mineral Density

<Table 9> The change of bone mineral density

Variable Group Pre Post F Sig.
Bone EG  -0.93+0.85 -0.51+1.00 G 1.863  .189
mineral T 3333 .085
density CG -1.1840.64  -1.18+0.60 GT 3238 089

fqu

HkE = o] 91
fFoe A7k vERA] otk AR S Ay &5 F
o] & -051+1.00

3. The Change of Physical Self-Concept

1) Homogeneity Verification

<Table

self-concept

10> Homogeneity verification of physical

Variable Group N M SD t Sig.

EG 10 2525 477
Sports competence cG 10 2600 474 -352 729

EG 10 2400 .567

Body fat G 102500 527 -437 708
EG 10 2300 421

Appearance G 10 2225 299 459 652

Health EG 10 2500 352 gcr 400

CG 10 2300 .483

Physical activity gg {8 %%(5)8 ‘3‘21;2 818 424

EG 10 2910 .685

Self-esteem cG 10 3105 647 -654 522
Flexibility o310 2B B8 g s
Endurance o 4
Strength CE—1—30 8% a0 80
Body overall  —Ga——10—3a00 s~ -264 .79

- 333 -



Lee, An & Kim

2) The Change of Physical Self-Concept

(1) The Change of Sports Competence

1253ke] 28Uk 3§ A= froghe] Wl
of gt WSl PR At b 7]el ot
2 A58 aApoD7t debdth A W Aol
T A% edde 49 % A vaste] &%
F ol F7FeRaL(p<ol), Hlagee] A
ok A7F YERA ek

(2) The Change of Body Fat
12 9] il—:ﬂHPi = Z xﬂ Z] H} 9] tﬂ‘iﬁ.o]

golfM g A%, AexAslo]
J%(p<01)7} Lrebstow, Al 7]el Qo]
b 2Hp<.05)7F WEbsteh Je Wl 2ol
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<Table 11> The change of physical self-concept

sl F7H <000, M A fol@
A7 e 2t

(3) The Change of Appearance
125°31e] 2k 25 S oJH o] Wl st
HHESgoldl et Ay dsagadd e f

o3 27t ER}A e,

(4) The Change of Health
12773 =gt &5 § 1d7ke] Wsle st
HHE S Aol dA gt A3 JoxA| 719 das&

85
HHp<05)= vEbgton, fHekel o= ol A
(p<.00D7F Yebwtth Al Aelds Ao 5
el A EE A vlustel &5 F FolsA =
7FeF A aL(p<0.05), Hlag o] B¢ Fod A7k v

22 e Al

Variable Group Pre F Sig.
EG 2.525+477 3.200+.586" G 3.305 086
Sports competence T 3.872 .065
CG 2.600+474 2.450+.497 G*T 9.562 006%*
EG 2.400+567 3.150+.241 G 4.048 059
Body fat T 5.829 027*
CG 2.500+.527 2.375+.489 G*T 11425 003%*
EG 2300421 2.275+.650 G 231 636
Appearance T .070 795
CG 2.225+.299 2.175+.612 G*T 008 931
EG 2.500+.552 3.050+.105" G 14.975 001+
Health T 2.073 167
CG 2.300+.483 2.125+.460 G*T 7747 012*
EG 22504485 2.875+.212% G 9.339 007
Physical activity T 23.059 .000%**
CG 2.100+316 2.175+334 G*T 14.235 001 %%
EG 2.910+.685 3.550+.724* G 16.588 000**
Self-esteem T 4.860 .026*
G 3105647 31204241 G 14185 0+
EG 2.075£.736 2210+£819 G 3481 079
Flexibility T 1.482 239
G 2350899 2.190+381 G T ) e
EG 2.475+.901 2.725£386" G 4.727 030*
Endurance T 1.820 187
CG 2.600+.394 2.475+.492 G*T 6.264 018*
EG 2.200+.856 2.285+318 G 482 469
Strength T 2481 097
CG 2.150+.737 2.235+.148 G*T 052 88
EG 2.400+.875 3.015+.482 G 2741 078
Body overall T 12.588 0027+
CG 2.500+.818 2.785+.215 G*T 5118 032

#p<.05, ¥*p<01, *¥p<.001, p<.05, #p<01
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(10) The Change of Body Overall
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(5) The Change of Physical Activity
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