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Analysis of Moderate to Vigorous Physical Activity Effects and Causes

of SPARK M-SPAN Fitness Program : Sequential Mixed Method

Gyu-Il Lee*
Kyungpook National University

Active participation in Moderate to Vigorous Physical Activity(MVPA) is the indicator of healthy
development for adolescents. However, Korean adolescents’ MVPA have continuously declined, and
Korean adolescents have lower levels of MVPA compared to adolescents in other countries. Considering
this issue, the purpose of this study is to examine the effectiveness of SPARK M-SPAN program to
promote adolescents” MVPA in P.E. classes and to understand how the promotion of adolescents’” MVPA
occurs. To collect data, this study used Sequential Mixed Method and GT3X accelerometers. A total of
168 adolescents (84 in an experimental group and 84 in a control group) participated in this study for
the quantitative data analysis, and six students and a teacher were interviewed for the qualitative data
analysis. Paired t-test showed that students in SPARK P.E. classes experienced the significant decreases
of sedentary behaviors(-339.6 sec) and low intensity P.A.(-96.9 sec) at p<.05 and the significant increases
of moderate(+99.3 sec), vigorous(+252.4 sec), and very vigorous intensity P.A.(+84.7 sec) regardless of
gender difference at p<.05 except for female students’ moderate intensity P.A.. The qualitative data
analysis showed that SPARK classes gave students positive learning environments and led them to
experience enjoyment and achievement-orientated learning Key teaching strategies of SPARK program

and future research suggestions were provided in the discussion section.

Key words: adolescent health, SPARK program, fitness class, moderate to vigorous physical activity,
sequential mixed method KISS”
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SuAEE Aod AGEAV} 57 2 vt A
ke AL e Xolt}, ole A4y dlFEe] 7]
PEola, FduAEe Fiad A7 IS wso] F
8 =32 A3 gdon, Asrde A4 9 AA
g 231 3l7] Yot (O'Dea, 2005). 53] $-2u
gte] 75 @A o R SuAS o]9fe] oA o] A
£ 2%  gloke Q14o] it (Lee et al., 2014)
olo whet, StwA & 53] A& &FAA MVPA &
g 918 wrdhg Wete] BALojo} gt}

SPARK(Sport, Play and Active, Recreation
for Kids) Z2a82 Aad A4S 5402 3=
A5rdE z2agelr, o] 2RI 19899 25
g HHow wE o] %, F58u(SPARK Middle
School version, SPARK M-SPAN) ¢} 11538tw 4%
T, B F ASFY, frob A Z2 a3 (3-54),
:LE] Ezﬂlzj] 6_1'—_7 VoA J—Jl%z}@ EilaﬂOi ﬂx]—
2 s gheh(McKenzie et al., 2009). @A v]=;
A9 50% o739 2515 ASTFHAA 2
A5 9lom (Yoo, 2011), +%(Cardon et al.,
2009; Marcoux et al., 1999), F(ZHANG et
al., 2011), = (Lee, 2014a: Lee et al., 2014:
Jung, 2014) F9 BlFAd F7tIME % A& 7t
Aol Ee zraMo g HriE 1 ol }_zﬂ ] z=
aHE AA Dol dAAY S, HY A,
AR M A A 43, ETe EE, o
gro] Z 28t TR Foll E3Hde] grE
2otk (Dowada et al., 2005). ©]#
SPARK Z213L AHA.0] 2% ElgA
2ot & 4 gt

a8y, MVPAS} #dd SPARK 20 Jd+&
< 09 2 7 Add S 7 2 g A, 9]
TES 5T 258w W9 SPARK Z213& 4

3 = 3 . &g upel 2o, SPARK
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T MVPA $21 &3] tigh 452 obd7kA] s
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AE
(A 84(7X12) . 5
84(7x12)%) < %%3}%’?\‘4. AT &
(Table 13} #t}.

Table 1. Research participants (quantitative analysis)

Male Female Total
(n=84) (n=84) (n=168)
CON 540123 452479
49.6+11.1
weight (n=84) (n=42) (n=42)
k
(kg) EXP 50.8+10.9  49.6+9.7 5024103
(n=84) (n=42) (n=42)

CON': Control Group, EXP: Experiment Group

2 dFdE FH AALTEFS sy e
ACtiGraphAllA 7 321 7145A| (29 GT3X)
g 283ttt 34 3 S AvEY, T4 2 AFE
1299 S EA 3A4E 7H&ETA 289 FoArdE
st dgd g2 4ol Al O-’F o g4 =7
o, o] 2 7IAE TR Bt i3
ol W HlZ wAlA A Ed}=S 8}
71A19] AE AR 7Y AR AIZMEE 45802

T4 AZH FEAA Y A ST 715 Tt
Atk 79 T2 AT 2L A AFete £
Z2ad A% 9 AT = 1A AR 24
npzl = 7“% 7L |2E #3l fﬁg t-test (94
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Table 2. Research participants (qualitative analysis)

name PA

(false) SEX level class attitude in P.E.

I am not good at physical activity, and my
Jan.  boy poor fitness level is not high. In addition, I am not
interested in physical activity and P.E. classes.

I am not good at physical activity. However
Feb. boy fair I like to do physical activity and actively

participate in P.E. classes.

I am definitely not good at physical activity.
Mar. girl fair But I do my best to actively participate in
P.E. classes.
Probably I am not good at physical activity,
and my fitness level is not high. In addition
I am not interested in physical activity and
P.E. classes.

Apr. girl poor

I am not interested in physical activity
itself. However from time to time, I
May girl fair actively participate in P.E. classes because
of P.E. class-related external rewards(e.g.,
grade and relationships with peers).

I am good at physical activity and actively

Jun.  girl d . .
. g £00 participate in P.E. classes.
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Table 3. Instructional activity of traditional class and SPARK class

traditional class

SPARK class

1 Health related knowledge(fitness concept, effect, components et al.) and teaching guideline

2 sit-ups, standing long jump

RKAF.C. (jumping jacks, curl-ups, jog in place, flat tires, knee tucks, burpees)

3 push-ups

RKAF.C. (curl-ups, jog in place, flat tires, burpees, bench steps, jump & twist)

(boy 1600M, girl 1200M) cones)

long-distance running & walking RK+F.C. (jog in place, flat tires, bench steps, jump & twist, V-sits, jog around

3 shuttle run forward lunges)

RKAF.C. (bench steps, jump & twist, V-sits, jog around cones, wall push-ups,

run jumping hoops)

abdominal exercise, 50M shuttle RK+F.C. (V-sits, jog around cones, wall push-ups, forward lunges, hill climbers,

7  burpee test, cross run

RKAF.C. (wall push-ups, forward lunges, hill climbers, jumping hoops, cross over
curl-ups, line jumps)

abdominal exercise, 20M shuttle R.K.A+F.C. (hill

run walks, frog jumps)

climbers, jumping hoops, cross over curl-ups, line jumps, crab

9-10

assessment

R.K.: RUN KOREA, F.C.: Fitness Circuit

=X ==2124: SPARK M-SPAN A& ¢

P

Table 3)3% Zo] +F=HALH, ¢ 2A] 94
H &5, WA #A) AW A, 2 dFo=2 A
ot ¥k SPARK M-SPAN AlE 4%-¢ Rosengard
& McKensie(2000)2] "SPARK: Physical Education
Program GRADES 6-87 A4 t33 22 A7
oF o] wet FEE FYolth

SPARK Z=2de| lz|e} Fat
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1) AEAQ A e A8 o192 Bal gw @gel A
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o ACTIVITY FROM THE GET-GO(ZEF°o& AlZh:
FAEL T GAlo =&t 2 ols &5
o2 $YS AR o] FHdAE= RUN
KOREA &%Eo2 Aztdt},

o INVOLVEMENT BY ALL(RE 49
—7/\].# _I,ouj %LE = /Htﬂ /\]xﬂzﬂ \‘_:'1:1 7}
glo] RE SAYSA A 72L& 737} bR g &
Sk A kel =
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9 AF) ZARE £ FHEE AR E0)7]
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2 AFoM = SPARK Z2139] 2] 9h Al wje}
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WEAQ F 7 $9 e AYEY b33 2

A, RUN KOREA €%°|tt. RUN KOREA &5
5744 D (instant play) &2 o FoXH | A5 44

2}
ARte] S mAte] A4 glo] Aol & 5 gl o
T8 et wARs 49 N et #A5
fal fevet A=E Fastel RS AA s oA
FUHOR Bol & YEE W5 ¥k dE 5
+574(200m E3) 1871 E 9 =A] ¢ 7h5 o]t
vt 257 Sk 8AAE B HW A= S
sfo] ] SO R Folett. S Ale
S ER71E sk ARale] 9l ARl S Aol EARI.
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A e 2 2E YR WA F ] o F
stA dAlehe dEoltt. § 2Eo]de] ARk 28
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a3, REdEc] &% 831 15% ojjd thg ~
Holdo R o] 5t At} AH o S5 4t
A2AY S FA0E 28y U $FoR 74
sn, FAEY A ks & AY 848 7Y

QA wiAB] fEl, A4 FH (ol sate S, AR
glo|A she &5 AY SA(FAAE AY &%, st
A Y B 2, SEoy WHA 2%) & Aed
b, ApAmbet 1-2709] A2 2H|o] o] F7bEa
71& 2HolA F T3] AFHIAY vwd A<
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CHl Y BEE BROE HgH goton Adur
u

i
)
o
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BEAEE AN 2Ho Mo o] e Lotol B
8171 B4L SHEVSE el shu] AAde, Ak o
Y59 AAE ARAN UG GG BT F Yt
2% A48 geiF0 o F Sese 98¢ e,
F4 AT At
%4 7% 44 WA (SPARK A2 $493) 454
oA el B ey ANFEF 59T 7
Ashs Aol 1 A% e Bt

o

Ak 2e a7t oS 3 s gL 89
a7 Z7Vsk%ltH(Table 49} Fig. 1). 3 7% o4

o AATF, = MVPA AIEE 594 B
(Table 5yl W2W, SPARK ¢l #oie g4l
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B E-E 67.7%%2 e, A 4510 vl 16.2% S71e
Ao YedtHFig. 2). WA, SPARK Z2I13&

A FHe MVPA 55 FFA 2 /e8I



Table 4. Paired sample t-test analysis of P.A. level (all students)

PA time(sec)

Variables M+ SD ar p
. (52;11) 961.7 + 217.1
aclg've P -10.881 162.21 .000%**
(rgy 6221 % 1861
(Sz%li) 3480 + 105.7
light —— 7196 13619 .000%**
gy 211637
Cgi 10213 + 196.1
“}‘;f: (’; XP) 2868 15726 .005%**
gy 11206 +2494
. ng 2799 + 169.5
vigor- _(1=84) 9.601 166 .000%**
ous  EXP
gy S323E1712
very (rclgglj) 892 + 91.0
vigoro XP 5.320 158.07 .000%***
gy 1739+ 1142

*K.05, **&X.01, **p<0.001
CON: Control Group, EXP: Experiment Group

*

[ 1

*

|

E *
]
=< *
o T
W 500 T "
T T
Uhd SPARKAY QMY SPARKAE GH4Y SPARKSY UNAE SPARKAY QMY SPARKAE!
Il inactive light ¥ moderate vigorous WM very vig.
*
(.05

Fig. 1. Comparison of P.A. level

Table 5. Paired sample t-test analysis of MVPA (all students)

P.A. time(sec)

Variables M+ SD df )4
CON 13904 + 249.8
(7=84)
EXP 12.829 153.600 .000*
(n=84) 1826.8 + 186.5

*K.05, **KX.01, ***p(0.001
CON: Control Group, EXP: Experiment Group
MVPA: Moderate to Vigorous Physical Activity
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51.5%
O MVPA 67.7%

inactive &

light PA

32.3%

PA ratio of
CON

Fig. 2. Comparison of MVPA ratio

PA ratio of EXP

Ly &HA 2t2t

S A0l

F el W el AR gEe] Ad Ajole
(Table 6>a+ <Tab1e 7>i L}E}kkﬁ‘r A, G

%

= <

folo daseln, S0, 2%, A i
o A et Sutstsith e o', oo 4l
AdE Ao SAE oA 793 zfo]7} LA A
Gsror, e Adl 25 ATE A 2
Astst Akl v 590, 71E 9
57}t Fold 4% SPARK 239 W Ao & B
3]{‘ A3} g2l (McKenzie et al., 2004: Rosenberg et
, 2006; Sallis et al., 1997; 1999), 279} vl $-
g 2% 340 &R Ao BAHAE oH @
WA, SPARK Zzad & AAFYelA
MVPA $7 &3te 9 E5dA yehya 55 ¢

O

A \‘J

% 9]
44 A7 2%

%4 QA7 A7}, SPARK A2 9L WA B4

AP Zelel Ha mE 4o AAEEAA 2HA

Aol MVPA &3+ ZA ¥4 v (McKenzie et
al., 2004; Rosenberg et al., 2006: Sallis et al.,
1997; 1999), & AFdX = 9y EFAA MVPA
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Table 6. Paired sample t-test analysis of P.A. level (male student)

PA time(sec) ‘ df

Variables M+ SD »
o) 9662+ 2228
oy 8967 69.554 .000%**
active EXP 6007 & 1419
=42y O :
(ggg) 3443 + 1112
light ——— 4449 71020 .000***
(rdy) 2529+ T34
. (Sgg) 10274 + 2206
THts " Ixp 2617 8 Ol1*
() 11591 = 2401
. (SSE) 266.0 + 1487
Visor 7729 82 .000%**
ous E)q)
(rdy) 5298 * 1638
(Sgg) 962 + 116.1
vigorous ~ EXP 2590 &2 ol
(rd2) 1576 % 1008

*K.05, **K.01, **p(0.001
CON': Control Group, EXP: Experiment Group

Table 7. Paired sample t-test analysis of P.A. level (female student)

PA time(sec)

Variables M2 SD t df »
. CON 9571 + 2139
- (42 stk
i 6600 82 000
acive  EXP o136 1 2015
(1=42) : :
CON
' (ray) 3517+ 1012
light ——— 5805 61.953 .000***
gy 293 531
. (Sgg) 10152 + 1707
ote 1411 71537 162
e EXP 001 42554
(n=42) : .
. (ng) 2038 + 1888
vigor- 5981 82 .000%**
ous EXP
(rdy) SH8 * 1803
) 821+ 563
Vigﬁizus P 5097 56905 .000%**
(rdy) 1902+ 1254

K05, **&.01, **p(0.001
CON': Contol Group, EXP: Experiment Group

Z37} SR B dre] dHAT HEoAe
SPARK Z 2139 MVPA THE w4
A v weith AAxgel 24 23, neuhEs
R EER T A L DO EE )
A g @A o7 HFIH

AAHoR HiE

S Kim, 2007).
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Table 8. SPARK M-SPAN teaching strategies’s meaning and P.A. effect

Teaching strategies Purpose Physical activity effect
instant activity ~ Classes start actively In P.E. classes, try to increase active
efficiency By using basics strategies, try to minimize inactive time. time by reducing inactive time

Focus on achieving class purposes rather than skill improvements

tati trat g . . o
siation Strafegy by providing a variety of physical activities

Because students feel enjoyment and
Make P.E. classes more enjoyable by emphasizing companionship self-efficacy from P.E. classes, they
among classmates. keep interested in fitness-targeted physical
activity and pursue more physically
demanding activity.

peer leaning

Increase students’ responsibility for learning by having students
goal modification design their own goals and by making them more frequently
experience self-achievements

Make students participate in P.E. classes
actively because students’ motivation
for learning increases.

Promote positive learming environments by having positive teachers-

interaction . . . .
students relationships as well as students-students relationships.




874 Gyu-Il Lee

I
N
N

i

FAA R A, RUN KOREAS}H 2o
SFoz AlZE

s

|o
fu
oy
0
ol
v
]
offt
o,
3o flo
[0 oflt
2o
.
2 E
2 Ho
o,

-

A%

X,

tlo

i

2,

o

o)
o

rogo rot gy oy

>

[}
& Y Aute] WgF ARt 2o %

A7) | 7198 AR Helth &4, 2
2

>
=y
]
offt
o
<
offt
fu
1%
iy
[
o
!

o
lo
A OEL e )y 1% 2o 2L oo pE )

ik
offt
24_1{
£
il
X
Mo ox
rot

v
OR
|o ﬂ}l_,
HU mlo
=g
U<
LI
aalss
PR
= i 20
N le‘ B
3 oot

2L 0 ol rlo Hr 2 Qo ox B N W o 3

D3
ofo
o m

Fej= ZPE SPARK Ag +9¢ &
S FAE e FHH BA FYE A
AR S 2718 240 S A
AE TANIE 48 A9 old @ B

$4) SPARK 4 Feld 3459 % 148
% MVPAZH 37 Alolnl, 53] mrel 4588

1\2
ol
—_
rr

o

(Lo B of off A
ol
= 4y 5
a2
lo
o
folr
iy
fo

i
=

1>,
=
1o
ol
o2
oSt
o

T,
rr
2
Lok
o=
il
1o
o,
o
w2
J
o>
j=v}
>~
24

e
I
[e]

A%l 48 7Fsg MVPA
own o]z g ZHA, A
M-SPAN XZ#lo] A|Q
S

Gg AIH02 BT 2

> x o owm

righ

offt

olN

N,
= Ho o\
e e
fr Ho

ol 2 rlr ﬂ
N d
>
=
~ X2
i<}

ko

7}

it

)
o%
P
ko
oX!
1,
e
Q
-
N
=
i
2,
ro
o

].

e

U Ulo
3o

e ox Al fr O &

o o2 rf & fo ale

fu)
U
>,

fe
e
—

fr

N O,

fol

. ot oft
[“0 OIN
o .l\z

ol g7} 9lek. 2 of 7tel =2
3 Sallis et al.(1999)2 &4 7]7te] &<
AAE Hudg v 9o shjel Z2adlo] §
AFE7] sl e o W wgyg 9 F717t
sftta ZFxgitt ofd HojA, &7] T 52 Azt
9o =2 At AF7F e 4, & 4
AAGE T3 ZE ASFY W2 Algetsl o,
Toe o] A7 FAE A= Jart v} A&
o 2= A7EES A% 83 MVPAE Al 3sh=tl
A7} ITHCPPSE, 2013). wj&ol A453e] A4
2F Z7 Ae GRS R dojd w 2 A7 1%

O P A o m

e
£

-

&

i,
O,
S
=
re
-
o%
ok
[
rg
=
ot
re
-
9,

SN ro
S g o
2Ll o
ot )
2 o
-
il
& o
op
=
2,
2
=
o,
2
2 oy =

1%
ol
=
_>‘i
ol
2
A
T
1o
[k

=y o Hm

o
%
N
e
ol
ol

B
o
it
o
:?LL
Y,
2

=
o

o i l‘lr

o
fu
1o,
HJ
=

1_1[ H—K‘—)'_‘Jrko‘:
By )y oo A do o> rR N o 0 ko X orff R Ao 2 mx mlo mx X

lo W ORI R

-

o ol
o,

Ho

X

fot
.
ol
i)
X~
o
%
>,
rr
R
o=
ﬂllﬂ

)

o> b
(e} rL]
R

=)

;':_;
o lo

X,
=2
>~

ox,
_\:L_I‘
[Rs)
BN

A

P00 el
2
rlot ofy

L

(Castelli et al., 2014), = A
TR AT #AlE 7]
7F gtk JA, 2 AT FF dFdA e
MVPA &7} e fAbabAl vepitt, o
FHolge Al F W&ol AE At
Aok, E=g Jy Apol7} gloke Ao 719 o

Ho
o
ox el 1o ¥° Ho mx nd

2 e Ho MY & o w o o (o
2

R
re

ne

o Mo
Oll

i

|

rr
—_>‘4—”4

e
=

A

=

759 #4, 5 SPARK Z213& £33 7129

AdE T3 2L YA A EE
QAths F43) ol gt Aafolt}, B Aol 1 o
g 71E A0l A A AFH g5 ke
gl 7] WjE o2 Be|a AN, o] & AR F=
g olopy| & FE3| BAA = £t wekd A
Zwd|A SPARK M-SPAN Z213 Alg A4S

gaf oISty AALE T2 G| A A FH
g 530 digl Bk A5AH 0 olafd 4 gl A
£ g Favt gig

ACSM  (American College of Sports Medicine) (2014).
ACSM’s guidelines for exercise testing and prescription.
Lippincott Williams & Wilkins.

Bailey, R. (2006). Physical education and sport in schools: a
review of benefits and outcomes. Journal of School Health,
76(8), 397-401.

Cardon, G. M., Haerens, L. E., Verstracte, S., & de Bourdeaudhuij,
1. (2009). Perceptions of a school-based self- management
program promoting an active lifestyle among elementary
schoolchildren, teachers, and parents. Journal of Teaching
in Physical Education, 28, 141-154.

Castelli, D. M., Carson, R. L., & Kulinna, P. H. (2014). Special



issue: comprehensive school physical activity programs.
Journal of Teaching in Physical Education, 33(4), 435-439.

CPPSE (Committe on Physical Activity and Physical
Education in the School Environment) (2013). Educating
the student body: taking physical activity and physical
education to school. Washington, D.C.: THE NATIONAL
ACADEMIES PRESS.

Creswell, J. W. (2013). Research design: qualitative, quantitative,
and mixed methods approaches. Sage publications.

Dowda, M., Sallis, J. F., McKenzie, T. M., Rosengard, P., &
Kohl, H. W. (2005). Evaluating the sustainability of
SPARK physical education: a case study of translating
research into practice. Research Quarterly for Exercise
and Sport, 76(1), 11-19.

Jung. B. J. (2014). Effects of SPARK program on
Health-related physical fitness and CBCL(Child Behavior
Checklist) of students with developmental disabilities.
Journal of Korean Physical Education Association for
Girls and Women, 28(4), 167-177.

Kang, H. K. & Lee, G. 1. (2015a). Korean elementary school
students’ physically active lifestyle and an analysis of
gender difference. The Korean Journal of Elementary
Physical Education, 21(2), 125-136.

Kang, H. K. & Lee, G. L. (2015b). Levels and areas of
physically active lifestyle among Korean middle school
students and relationships to physical self-efficacy. Korean
Journal of Sport Science, 26(4), 904-916.

Kim. M. U. (2007). The recognition of IAAF world
championships in athletics 2011 and the reality of athletics
education in elementary school children. The Korea Journal
of the elementary Physical Education, 13(1), 13-28.

Kim. Y. H. (2003). Qualitative analysis on experiences of
low-skilled students in physical education. Korea Journal
of Sport Pedagogy, 10(1), 57-76.

Kwon, S. H, & Sung. C. H. (2008). The change of track &
field classes™ enjoyment and intrinsic motivation through
psychological skill training. Korea Journal of Sport
Psychology, 19(2), 97-113.

Lee, G. I. & Choi, Y. S. (2011). The exploration of health
educational practical direction through practice and design
of health educational program for girl students. Journal of
Korean Physical Education Association for Girls and
Woman, 24(3), 127-142.

Effects and Causes of SPARK Program 875

Lee, G. I. & Huh, C. H. (2011). An analytic study of operation
status of 2007 revised physical education curriculum
though examining on P.E. assesment status of in middle
school. Korean Journal of Sport Pedagogy, 18(4), 39-58.

Lee, G. I. & Kang, H. K. (2015). An investigation of
physically active lifestyle among Korean middle school
students. Korean Journal of Sport Pedagogy, 22(1), 71-88.

Lee, G. 1. (2014a). Designing and practicing P.E. class based
on SPARK fitness program. Korean Journal of Sport
Science, 25(1), 157-177.

Lee, G. 1. (2014b). Educational possibility and teaching
methods of emotion based affective P.E. class. Journal of
Learner-Centered Curriculum and Instruction, 14(7),
21-47.

Lee, G. I, Kim, J. G, Kim, S. W., & Kim, K. O. (2014).
Exploration the effectiveness school physical eduction
system based on SPARK in health promotion and
empirical meaning of students’ life. Korean Journal of
Sport Science, 25(3), 556-574.

Lee, G. I, Shin, M. C., & Park, J. Y. (2016). Promotional
effect of physical activity of SPARK M-SPAN program
based track & field lessons in middle school. The Korean
Journal of Physical Education, 55(5), in press.

Lee. G. B. (2003). Developmental analysis of youth physical
fitness and it's implications for physical fitness instruction
in secondary school. Korean Journal of Sport Pedagogy,
10(1), 141-155.

Lee. M. Y. (2012). A systematic review of validity and
reliability evidences of sedentary behavior measures. The
Korean Journal of Measurement and Evaluation in
Physical Education and Sports Science, 14(2), 1-13.

Marcoux, M. F., Sallis, J. F., McKenzie, T. L., Marshall, S.,
Armstrong, C. A., & Goggin, K. (1999). Process evaluation
of a physical activity self-management program for
children: SPARK. Psychology & Health, 14(4), 659-677.

McClain, J. J., Abraham, T. L., Brusseau Jr, T. A, &
Tudor-Locke, C. (2008). Epoch length and accelerometer
outputs in children: comparison to direct observation. Medicine
and science in sports and exercise, 40(12), 2080-2087.

McKenzie, T. L., Marshall, S. J., Sallis, J. F., & Conway, T.
L.(2000). Student activity levels, lesson context, and
teacher behavior during middle school physical education.
Research Quarterly for Exercise and Sport, 71(3), 249-259.



876 Gyu-Il Lee

McKenzie, T. L., Sallis, J. F., & Rosengard, P. R (2009).
Beyond the stucco tower: design, development, and
dissemination of the SPARK physical education programs.
Quest, 61, 114-127.

McKenzie, T. L., Sallis, J. F., Prochaska, J. J., Conway, T. L.,
Marshall, S. J. & Rosengard, P.(2004). Evaluation of a
two-year middle-school physical education intervention:
M-SPAN. Medicine & Science in Sports & Exercise,
1382-1388. DOL: 10.1249/01.MSS.0000135792.20358.4D

O’Dea, J. A. (2005). Prevention of child obesity: ‘first, do no
harm’. Health Eduction Research theory Practice, 20(2),
259-265.

PAGAC (Physical Activity Guidelines Advisory Committee)
(2008). Physical activity guidelines advisory committee
report. Washington, DC: HHS.

Park. H. R., Song. J. M.., & Lee. H. J. (2006). Middle school
teachers' knowledge of physical activity recommendations.
Journal of Korean Physical Education Association for
Girls and Women, 20(4), 85-98.

Rink, J. (2009). Designing the physical education curriculum:
promoting active lifestyles. McGraw-Hill Higher Education.

Rosenberg, D. E., Sallis, J. F., Conway, T. L., Cain, K. L. &
McKenzie, T. L. (2006). Active transportation to school
over 2 years in relation to weight status and physical
activity. Obesity, 10, 1771-1776.

Rosengard, P. F. & McKenzie, T. L. (2000). SPARK: Physical
Education Program GRADES 6-8. SanDiego, CA: School
Specialty.

Sallis, J. F., McKenzie, T. L., Alcaraz, J. E., Kolody, B.,
Faucette, N., & Hovell, M. F. (1997). The effects of a
2-year physical education program (SPARK) on physical
activity and fitness in elementary school students.
American journal of public health, 87(8), 1328-1334.

Sallis, J.F., Alcaraz, J.E., McKenzie, T.L., & Hovell, M. F.
(1999). Predictors of change in children's physical activity
over 20 months in Project SPARK: variations by sex and

level of adiposity. American Journal of Preventive
Medicine, 16, 222-229.

Siedentop, D. & Tannehill, D. (2007). Developing teaching
skills in physical education. McGraw-Hill.

Strong, W. B., Malina, R. M., Blimkie, C. J., Daniels, S. R.,
Dishman, R. K., Gutin, B., Hergenroeder, A. C., Must, A.
Nixon, P. A., Pivarnik, J. M., Rowland, T., Trost, S., &
Trudeau, F. (2005). Evidence based physical activity for
school-age youth. The Journal of pediatrics, 146(6),
732-737.

Suhramaniam, S. S. P. R. (1999). Student attitude toward
physical education and physical activity: A review of
measurement issues and outcomes. Journal of teaching in
physical education, 19, 97-125.

Trost, S. G. (2006). Public health and physical education. In
D. Kirk, D. Macdonald, & M. O'Sullivan(eds.). The
handbook of physical education(pp. 163-187). London:
Sage publications Ltd.

Tudor-Locke, C., Craig, C .L., Aoyagi, Y., Bell, R. C,
Croteau, K. A., De Bourdeaudhuij, 1., & Lutes, L. D. et al.
(2011). How many steps/day are enough? For older adults
and special populations. Int J Behav Nutr Phys Act., 8(1),
80-99.

Welk, G. (2002). Physical activity assessments for health-
related research. Human Kinetics.

Yoo. S. J. (2011). Introduction to a health-related physical
education curriculum model in the United States : Sports,
Play, and Active Recreation for Kids (SPARK). The
Journal of korean Society for School Health Education,
12(3), 101-109.

ZHANG, G., YU, H, & YI, H. B. (2011). A comparative
analysis between the SOFIT evaluation of American
SPARK curriculum and the exercise density evaluation of
chinese P.E. curriculum. Journal of Changchun Normal
University, 6, 029.



Effects and Causes of SPARK Program 877

SPARK M-SPAN A%

Ko
ST

—_

Ko

2aye ARgs 54

3L

Aoltt. SPARK

(SPARK M-SPAN)

THEEAE

]

s
R

[e)

37
etk A2, SPARK A #4& A%

[e]

7 230 we}, SPARK A 59 A9(q 42, of 42)% 454 A

Y

&

*

Al

]

A
g

1o
of
)
™

15 el vl

A

A 5

SPARK

I,

o

(I

al

2
—_—

og

[

14

A

2l
Atk vt g A Sl 7o

SPARK A& <¢]

TH

SPARK Z=271

ks

A

sl

)

At

=2

=

A

=
T



