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1. HARRRATHRE

1. Studies on improvement of physical fitness by
morning exercise at elementary students?

Takeda T., Omiya S., Mashiyvama N., Ishii Y.,
Yamamoto, K.
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Table 1 Resulis of the new fitness test, Males(n=10), national, A schicol, May and Dec.
Ttems tanding broad jump power of grip flexibility sit ups sidesteps 20m shgttle run
{m) (kg) (cm) (D (1) (E)
National M 1142 92 257 116 272 189
SD 17.24 23 6.26 5.06 507 9.38
A school, May M 1225 97 257 128 23 107
SD 248 24 87 42 938 45
A school, Dec, M 1333 99 267 129 27 16
SD 193 13 47 24 26 85
t-test May vs Dec. ns. n.s: ns. ns. ns. ns.

ns : no significant, *: p<0.05

Table 2 Results of the new fitness test, Females(n=13), national, A schiool, May and Dec.

Ttems tanding broad jump power of grip flexibility sit ups sidesteps 20m shqttle run
i {m) (kg) {em) (ED) (8D (=)
National M 106.3 35 281 11 266 15
SD 16.11 2.09 647 501 43 581
A school, May M 1258 94 20.1 138 281 138
SD 1602 2.06 1041 453 315 1.01
A school, Dec. M 1228 96 316 135 29 185
SD 142 26 7 56 31 8
t-test May vs Dec. n.s. ns. s, ns. ns. *

ns © no significant. * ¢ p<0.05
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2. Contribution of body segments to aerodynamic
forces during takeoff in ski jumping®

Yamamoto K, Takeda T, Tsubokura M. Baleriola S,
Onishi XK.
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2013

Boys Girls

May December Difference May December Difference
CM] {cm) 188+27 209+32 # 18326 19.1+27
RJ-index (ma/sec) 096+0.19 110025 * 096029 097026
RJ-H em) 14926 167%31 #* 15129 14823
RJ-CT (sec) 0.16 002 0.15=0.02 016003 0.16 £0.03
2014

Bovs Girls

May December Difference May December Difference
CM]J (em) 19427 23049 * 173x25 20635 *
RJ-ndex (m/sec) 077022 1.04 0.21 * 0.84+024 112£0.15 *
RJ-H (em) 132+35 151%25 142219 165+26 *
RJ-CT (sec) 0.18£003 0.15+001 * 018004 0.15+001 #*

*p<0.05
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STUDIES ON IMPROVEMENT OF PHYSICAL FITNESS BY MORNING EXERCISE

AT ELEMENTARY STUDENTS

Takeda, T., Omiya,S., Mashiyama,N., Ishii,¥., Yamamoto,K.
Hokusho University. (Ebetsu, Japan),

Key Words: Morning exercise program, elementary students,

Introduction

The decrease of physical strength and ability in children are pointed out in Hokkaido, Japan. We conducted practical research about
the physical strength improvement in elementary students in Ebetsu city where our university is located (Takeda et al., 2010~2015).
The aim of this study is to examine the effect of the program for improvement of physical fitness for elementary students.

Methods

The subjects were 23 students (10 male, 13 female) in the first grade of elementary school. A “morning exercise” program was made
for the subjects and the morning exercise program was carried out 33 times from May to Decemberin 2015. The program was taught
by the university students who were aiming to become teachers. The morning exercise program was made for the purpose of physical
strength improvement and enjoyment for the students. The new fitness test made by the Japanese Ministry of Education, Culture,
Sports, Science and Technology had been carried out before (in May) and after (in December) the program. The exercises performed
the new fitness test were the standing broad jump, the power of grip, sit ups, flexibility, sidesteps and a 20m shuttle run (ability of
endurance) . Statistical differences between the values of before the program (in May) and after the program (in December) were
determined by the T test (both sides). Differences with p < 0.05 were considered significant. After the program, the questionnaires
filled out by the subjects about their feelings for the morning exercise programs were collected.

Figure 2 Relay Figure 3 Throw & Catch

Results

All values of male’s separate exercises had increased in comparison between before and after. However, there were no significant
differences between before and after..  Values of standing broad jump, the power of grip, sit ups and flexibility in December (after) were
above the National averages. Regarding to the values of female subjects, the power of grip, flexibility, side steps, 20m shuttle run had
been increased in comparison between before and after. There was a significant difference between before and after in the 20m shuttle
run (p <0.05). Values of standing broad jump, the power of grip, sit ups and flexibilitr and side steps in December (after) were above
the National averages. In the results of questionnaires, 20 subjects answered “they were enjoyed the program very much” and 3
subjects answered “enjoyed the program”.

Table 1 Results of the new fitness test, Table 2 Results of the new fitness test,
#ales(n=10), national, A schicol, May and Dec. Females(n=13), national, A schicol, Hay and Dec.
e P it s gy e et fheibilic. ditwp side 10 o bt

Tt brod oop o ne Itess  brvad pap arip na

fmp g fem) L ot Gep i kgt fem) e . Gl L]

National M 1142 92 257 116 272 189 National M 106.3 85 281 11 26.6 15
S 17.24 23 6.26 5.06 5.07 9.38 0 16.11 2.09 6.47 50 4.3 5.81
AxhoolMay M 1225 a7 25.7 128 23 10.7 Aschool, May M 1258 94 29.1 138 281 13.8
s 248 24 87 4.2 8.8 4.5 D 16.02 208 10.41 4.53 315 1.01
AshoolTee. M 1333 99 26.7 129 27 16 Aschool, Dee. M 122.8 9.6 16 135 29 18.5

9198 13 47 24 26 85 M w2 26 7 86 31 8
ttest Mar s Dee. ns. ns. s n.s. ns. ns. tetest May 3 Dec. ns ns n n.s. ns. *
ns : po significant, * : p<0.05 ns : no significant, * : p<0.05
Di .

From results, the morning exercise program for elementary students in the first grade was effective. In questionnaires after the
program, subjects answered that they came to like exercise more than before. The future task is to plan the improvement of the
program better.

References
Takeda, T. et al. (2015). Bulletin of Hokusho University School of Lifelong Sport, 6(1),13-27.

Contact: take@hokusho-u.ac.jp



MRFELFEEERAR— Ry —EH BT 5

BH2

Gontribution ok body segmentsito
aerodynamic forcles d_Uring takeoff inskijjumping
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Purpose:
To investigate the contribution of each body segment
to the aerodynamic force during the takeoff motion.

Conclusion

..The contribution of, trunk segment. to aerodynamic forceis
higher than that ofiother segment,

. The'arms segment contributes to [ift (about 30%); but.dges
not'have a big influenceson'the'drag.

- Thearm p 0N can never belignored in the fluid analysis in
sKi'jumping.

. The arm position probably become one of
a key-factor of the performance; improvement.

.-The asrodynamic strategy already begins
from take-off pha
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Intra-rater Reliabilities of Ankle Dorsiflexion
Strength Evaluation Using The Original Costumed
Device in Weight Bearing Position

Mashiro Yoshida', Makoto Yoshida', Keizo Yamamoto', Tadashi Takeda'

1. Department of Sports Education. School of Lifeiong ™ zort,
Hokushe Universit, Hokkaide, JAT AN

E% Introduction

- Some researchers measure ankle dorsiflexion
strength using a handheid dynamometer (HHD).
H mest s had i the ankle
der.iflexion strength with the subjects in a supine

b 08

- We consider that it is more valid to measure it in weight bearing position than in
non-weight bearing position. Furthermore, HHD is eas, to use, and is portable,
but it 15 not certain if HHD has refiabiity for measuring isometric ankle
dorsifiexion strength,

Purpose
The purpose of this study was to ccnfirm the intra-rater reliabilities of
dorsitlexion strength assessment using HHD in the subjects with weight
bearing position.

Rm Methods

Test Procedure

- The subject seated on a chalr in 90 degr-es of knee flexon
and placed they foot on the d- 1ce to v sch HHD a6 foed.

+ The sxaminer adjusted the cevice to keep the subjects v.th
0 degree dorsiflewon of ankle joint HHD was placed 2oove the
dorsal side of the metatarsal o ne.

- The subjects were asked 1o press HHD . much 3s oossiole
stroryly by dorsflexon. The ubjects exeried maxar-d
darsiflewon force tor S5 and ther maximal isometnc force
were re, orded.

- The test precesdure was repeated 3 times on cach side.

Ad tests - ore performed by one e, ringr (physiotherasst)

Data Analysis

- Intra-class correlation coefficiant ICC) was used 10 sandem the intra-rater reliabiities

YEE3

m Introduction

+ Deficits of RO: i or dorsiflexicn strength in ankle joint are risk fact /s of knee
and ankle injuries. Therefore. it 1s to evaluate the j sint an
sagittal plane because all lower extremity joints are necded to have fic-ibility
in weight bearing position for absorbing the landing force durin dynamic
performances.

N

Nuorrnal position Py sy o't g oy Bl

- Limitation of ankle dorsiflexion ROM and deficit of ankle dorsiflexion Y
strength interfere with dynamic performance such as landing, cutting. i1}

M Methods

Subjects

15 subjects ah na injury of lov er @ tremity

Teen p FOBE amoeght D el o wegrtG15 Skp Pfemse aged 3207~ m e STRB m o E0UF e
Dynamometer description

Snkle dorsifiexion strength was meosured wsing the elsctr. hand he, |, ramemeter (HHD).
FHD w s fored on the costumed di e

Foord con ca changed
£ 0 et

iy 2ol w0 2on e ongea
Lrgagast o iype

E‘&\ Results

Tania!. clinical - arigbdes and ankle dorsifiexion trength

N Gensw  ge dgn o Al PewrsTeasat )

R e gl L w2 w3 RAen Wt w2 Uy LM

CI @ T I T PR T A a [ an "
oM R I o 1 E LI T +
e #oow n . o EIE T HLH
oM n O T L LU EAE T T I T
W wWoovr om gey + . ¥rooat A Lt ss
o £ “ o oay L LH] : L4 e ¥ P .‘
7 " E L3 ~ s r B *? L Lt (L1 t= o
Ll » Ee LS " L 2] B : i3 ™3 “ FLE]
- .u @ s R Rt I i d

wo oo N - e ca ELTEEE L 4
aeoE I T SR E 0 ‘ vy e an o &
Wi oF W ooty i (3 §7 51 e ms ' - E AL
LAl r B T4 w L] 4 -k " ry i

wie o # = 52 a1 ar = e ue 3. " 4@ .
Ny @ e DI 1 L] i et -]
uwor 2 i EXCIEE AL a - E ¥
wr oo I - a1 ¢ St oy ony P A
MAP_ L LE s LB el R ¢ VI i 3.



At FBEEAR—- YRy ¥ —EH) 75

¥# 3

I\ Resuits M)\ Discussion

- Some resealchers reparted the measurement of strangtn
I lower axtremil . using the hand held dynamometer and
sheoed the high reliablmy. — we oe wew2s

Tabie2. The i -sults of ICC of ankle doors flexin strangth

Ankle Dorsiflexion Strengthlkgl

Ankle Icc 95% Cl Yat tima Prdtime  Srd e + Compared the previous studies, ur results showed
{osansS0)  {hioansSDY | [mgja; Maan sufficient reliabilit; The rmeasurement of ankle
dorsifiexion wirength using HHD in weight besning
Rt 089 0.78-095 205+54 204264 210:55 207257 position seemed 1o be 3 reliable mathod
Vinide & therapob nrkle d + g
Lt 072 050-087 203250 201:42 19B8:x43 204:5) using HHD 1n supine pastion, it is difficull to stabiize

HHD. Howe er, usag our measuremant technigue,
it could be measured easily and with excefent reliabdit,

+ Maan dorsiflexion strength was 20.745.7 kgs (RY) and 20.124.4 kgf (LY Conclusion
« Intra-rater rehabilities of dorsiffexion strength te.sting were substantial.
; - The me of ankle dars:f gth using HHD in the subjects with weight
(Rt ICC=0ED, Lt ICC=072). E2ring position showed g od intra-rater relabiny. Our study supported the use of
+ Evalustion of the ankie dorsiflexion strangth with HHD hes good ntra-rater HHD is reliable and &2, to avse3s ankle dorzifiexion sirength

reliabiit
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Comparison of physical fitness of
children between two different
areas of snow cold regions in Japan

Minoru NAGATANI, Akari YOKOYAMA, Kojiro IDE
HOKUSHO University
Sport Education (JAPAN)
Contact : nagatani@hokusho-u.ac.jp

S armuateongress of tha G586 =0 Uy 2016 Vi eana s Alrstns

mllnn VHIVEREITY

Snowy cold reglo
According to physical fitness
survey conducted by Jamsa
ministry of Education,

L_} A
in Japan

H 4"- o

for boys s
/87 pretecure 12" Jokyo 0T BT
forgifs © 5. logeaguieersse 20/

3“";47 piefects

I o] e o this ETSS, S0 1N TR AT sy s Tr

NAts ks - = (95 A
rersmewmieRsY Comparisons in Population, = 7

Numbers of Junior Sports Club and
Sports Coaches between Hokkaido and Akita

*Fapulation
do Svs.1

*Numbers of junior Sparts club
Halkkaida vs. ~2vs.1

§ *Numbers of Registered sports
coaches
2,104 Hoklaido vs. ~9vs.8

e e A “Ratio of Sports coaches to
| mmtﬁum 8,984 Junior Sports clubs

Hokkaido vs. Akita, = 4 vs. 10

1%l congres of ihe ECSS S =9Ity JOTH Winnns « st

RyJeai s . 4
HOKURNE UMITEREITY conCIUS]On {e) TN
“It s not a difference between the dimate
“Whether to continue or to ensure how time
“Take ad: of free cf
“The difference of the ! k of admini execution

(Hokkaldo Is widely, Akita is compact}
“Future, and conducted a questionnaire survey
*Akita Is higher academic schievament

“Due to the nature of the civil service, the Individual Implementation
difficulty of policy
Impl ion @ isin a top-down

+Or, to delegate authority to the municipality, to be carried out individually

2105 congtess of tHAELSS, & 9 Yty 2016 Vielnia = Austrra

W4

B P 5 Lf.’ SR
Changes in physical fitness level of
Japanese children at 11 years old

frwans) s

219 ol compress o the ECSS & =0 Iull 30160 8enng - BOStns

{;g) FITEVEN
Adecline in physical fitness of children has become an importart issue as a
soclal problem in Japan. The lssue |s serious especially In snowy cold regions

such as Holkaldo Inhpm. umdd uwirummuw Mﬂtptndﬁl

activity. In fact, ph | fitness of

the lowest m:mn. Inmmmﬂwﬁumsddﬂmt:mwwa
#ls0 located In such snowy cald regions has been one of the highest five.

Therefore, the alm of this study was to compare factors that may cause the
difference In physical fitness of children between Akita and Hoklaldo both of
which are located in snowy cold reglons in Japan.

Purpose

HOKUSHO UNIVERIITY

NARAZ

WOEUSHE UNTVER:

Noteworthy of Akita

It was found that they secure time to do
exercise indoor besides physical education
classes during a snow cover period in Akita.

Merning at 8:00 to go to school
Falling birthrate in Japan
Classroom was empty -
Morning activities '

Implemented r'
as measures

Living
environment

21%3nniual congress of tREECSS & =1 July 2016, V1
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Effects on vertical jump abilities of elementary students -
during programing play in the morning
Omiya,S., Takeda, T., Mashiyama,N., Ishii, Y., Yamamoto,K., Hareyama, S.
Hokusho Univ. (Ebetsu, Japan) \

Key Words: Moming exercise program, clementary students, Countermovement jump, Rebound jump

Introduction

The decrease of physical fitness and ability in children are pointed out in Hokkaido, Japan. We conducted practical research about the physical fimess
improvement in elementary students in Ebetsu city where our university is located. The purpose of this study is to clarify the effect on vertical jump
abilities of elementary students during programming play in the moming.

Methods
OSubjects (all in the first grade of elementary school) .
2003 : 28 students (19 boys, 9 girls) / 2014 : 22 students (10 boys, 12 gtrls)}

Op ing plays in “moming exercise” from May to December
O et Figure 12014 18 syrsigure 2
+ These programs were taught by the umversg students “émwueamtﬁlm become teachers. )
- These moming exercise programs were for the purpose of physical fitness improvement and enjoyment for the students.
" : i i & e = -+-_f-i-*- ot o

e 1 i 3

e B

Jumping long rope Run and reverse Circuit(Climb—Drop—Crawl—Zigzag-Dush—Diving)
Figurel Main programming plays in 2013 Figure2 Main programming plays in 2014
OVertical jump performance tests on a mat switch system (May and Deoémber)

* A countermovement jump(CMJ) : Jump hei
(-)SR;%?iited 5 times rebmgump()SRﬁ? %4ﬂcg)jmp height [RJ-H] /ground contact time [RJ-CT] )
oS

Statistical differences between the values of before the program (in May) and after the program (in December) were determined by the T test (both sides).
Differences with p :0.05 were considered significant.

Tablel Vertical jump performances Results(Tablel)
2013 In 2013, boys had significant increased CMJ and RJ abilitics
Boys Girls but did not girls in comparison between before and after. In
May December  o# May December e . . e
CMJ (om) 18827  209%32 * 18326  19.1%27 2014, boys and girls had increased CMJ and R abilities.
Ri~index (m/sec) 096018 1.10£025 = 096029 097+0.26
RJ-H (cm) 14926  187%31  x 151229  148+23 Discussion
RJ~CT (sec) 016002 0.15+002 0.16:+003 0.16::0.03 In 2013, boys CMJ and RJ ability improved, but did not
2014 . . .
Boys Girls improve women's ability during the 27th exercise programs
May December _tiwecs May December **___ had no play jumping frequency. In 2014, despite the fewer
CMJ (cm) 19427 230489  * 17325  206%35 * ¢ fyzjmr;pmg th d:y . . dﬁp bili
Ru-index (m/sec) 077022 104021 * 084+024 1.12+015 * number o » more than the increased jumping ability,
RJ=H (em) 13235  15.1%25 142+19  165%26  * Jjumping exercise play programs more often, thought because it
RJ-CT (sec) 018003 0.15+001 = 0.18:£004 0.15+0.01 :’ms contained a lot of short contact time jumping exercises.

Contact; omiya@hokusho-u.ac.jp
A0 120cm x90cm
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Studies on Jumping Play Programs in Lower Grade Elementary Students
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Shin-ichi OMIYAY Akiva NAGAQ#
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R — R RETHEIENTEL, BROFELEID
BEAVRETETVWARALIEBELLNS, SSCAH0.2
BRWNICEITSN B &) 25 4 v 7% SSCHEH &
b, MO TEHFHICES BT T 81E, %Y
FRAR-VOBEIIRONEBOTHD, WEORE
PELORBICIOL ) HEEN 2T 5 2 L I13K
BREICKELEREZLSDHDEEZONS,

IS RF A v 7 SSCEBZFMT -0, Hifin
BEIELTUAY S F Yy TEBBEVORATWEY,
YNy Y RV 7/ EE R, TEBRY TR
D, 2OTELRY)BEEICHRET ESZIEL, /D
SEAIZ BT I OBEIRE N L RN 2k ) Ek U
T EBEAH LI EBROONT D, T2, FTFIIo

oW oW A

Shiori NAKANISHIY

ProHoME oYl K H =Y

Tadashi TAKEDAY Keizo YAMAMOTOY

WTHRABERKEORLHRITEROHI D L OBE (©©
BOTHEDOLNTWEA, BEORIELLEOBEIIS
WTRELZLDRREL LRV, ThoDE*ET X
T, BELRBEFORTI Yy v FIZEBNYRF 4w 7
SSCHEBEEDEHDLILICLY, #- BiEhorLS
FTREENCEOFEE RITTWEENELON S,

Fh UNT RV IR OB ERNG, BRI
BMABRAREHLEMLTBY, Zo¥gTod vy THEE)
B EPLIEBRETRELEL L, £/, ¥k
CEME2EL2E5KALD, LEETHROSELRAE
HHERENB, FO0, BMBEKOCREE - RSN
DURETHLOTETOFELBITHBELEESI
BHAE BRI LDBEIERS, YN VT
WZALNLBERFEMMET A LICLY, #TLFRIC
FOHTY X U TEAPRLET S I EBRAD S,

Pz s, REOERFE - KK THEL B
RTBIEbRDVELAEY Yy Y TBETOT S L%
ML, FOEBIIOVWTEET S,

I. FPREE Oy TEUOBENERBEOETA
DEKICHT 3 RERE)

1. Hik
1) "%

WRRIIFEET I LANERTH Y, FHALE
FtaT 5idhiz ), MIROBEN, HFEiBIUREILE
IEEEICHLT, #REBIUESBEEC 2N
BiTolz, TORICERBE~OBINMOMED T AHEE
MHIThbh, 1 ~6F4ETI v 7E B ERLL
RE0LDPBM LA, B, BUC L 588~
ORhEEHH L, BOWRERE284 2 BicliZ 1 HEEH4

1) deBHAEAE A R — Y B AR~V HH R
2) eBMAFEBREHI b %R

— 123 —



NEBRFER T BBV T 7 07 7 MK

[, FRA205E2FAL T 72,

2) EEpEEC

BEOORBHRFEIIOWT, bmEOLAPHTHLZ &
POERFHEANOBICFERO~<—2 (TOEI LIGHT 4L
TI25477L—=ARy bF) &), HE160cm A5
5em 3o L, 245ecm ¥ CI7THEHOS S 2B L
(K1) BEUAFIE, 12OFHISH L TS5 EEREY v
YTLEBIEMY v FTAIEFHEHE & HITHL
BOEMALEOH Y v FTEEILEBIEELTES
THH|ETELbDEL, Zofl, REFALEELL
BOFEBLTH LI VEVW) L 2#HALE  EEBREN
DRNTHHEVORTERL o Bl LTI, @
BEDY v v 7HECITH T 5 HHKBLOEEIELI S 2
Wwok, QRESANFEUCEMERMTLE Vo7 b
L=y FEBTIEREL, HLETTEFEWIBAIS
AP ECHOFBERITELER VD TH 5,
3) EFA#E

WEDOWEATHWBBIZDODWTIE, FI¥INLEFFH A
S e EERE L THRELL,

2. R

SBIMLEREEZNFNOBEA TV HHEFIIOVWT, 1
BB EREMIFHI LYY » TEFEZRENIZTS
WBEN S oo, ZEIHELBETIIZOECI X A4
U getEAidh ), EHETEEL 1 EDOADEBBKTO
7y FRENTHNBY)THENWY—INI v FTELIL
AP LD, FKERLTBARE L THVFAN
FoF Lz, EREWUIBNLEVL2ERT SR
WALV LI EMRR SR,

T, ANEKL 2EAECBVT, FEMEVWEED
FZIZI60emDEE AT ¥ v T LTI v FTELVDLD
bW ZERR L.

DEDZ Eht, AFHAEICSIT 2 B8R ¥

YTERNE, FREOCT—2%5 9 FTHIERHEILT
LOKTIE, BREOR LA E —EH MRS HZ L3R
HTholo TO—FT, BRELLNFESERL /v
COWFHLLDoFBEOBHBRONZ L1, 1B
HOMKRL, BEOY Yy THUOHFEE ET DT
HELEZOND, LIAoT, RERTIHBENRS
AERMTHILDTEIBUHNA*ERT LI LY
BoOBECEREL, HWERLHL- ¢ THETYEET S
VERBBEEZ NS,

I AR (NEREFERBCHIZD v 7
U BRBENRIEFTHE)

1. Bk

1) 3%
HEBUIABRT LB/ TH ), EEREBHT B
Hizh, WROHM, FHiEzdBLOWEICHE) REMIC
LT, #2BR #B #HBIESIOCEEFTECHS
BHRBEET o7 HREIZ2HE4129% (BT 654,
LF64%) Thotze

2) EKEREE)

HERE, BEESFETHENT AV 2ERL TW5,
EFDIBLOLUTO4HEBEEHAVWDAZ L & L,

¥ T AN G0mE, VHhIEEKY, v hER— LR
VP, REARRTR)

CEERY (CM]) BEUSHEERY XY Y FY vy >
7 (5R])

RIRED % 57l 3 % 72 Z5R] & W W 72%y SRIIZ V47

BB OZOHTEREL THRT 2EHTHS. o

BITiX, BOIRY AABEDRE L HERT 5 7-H 12

FhYTRETITbE,
PEOHEBIX, 6 AKETICEMLA.

3) Vrr7ETa TS AOERKR

B1 BICRSEFHEUNIDND v o THUCRBORTF

— 124 —

86



87

MRS BATE AR VIR LY 5 — % BT 5

Yy 7BEETerg L, BAEROZ2ELIOM
B, 8 HROBEOWMEIISHTEEFRENTHBL2 LA
BICER, FRUBIGEICLE, Bk (10:20~10:
40) D07 WEMABLTIIA 1:8H £ C&H10lE, #E0
Ty rTBUCRERL. BEESOI LD v Ti#
UORBEODWTEREM I Y HEHEZE, F0OEUD
NEVPEEINIBUIFEALTRTERTL L E LT
Fl, REIEAMHRELELHDT, EFFH A5 TH#;
ATVBBT R TRELTIATDOEHEXITET
HZEERANH A LT FEESR Y v TH—
F(H2) #EEL, EEETOI—F—THRELER
L7z, 2OV AERHMBOFED» LT - — 1
260, A= NIl TV ¥y 7L EEEbPS &
AINTBHIERERL,

PR, Vv r TRUCOEBNTTH 5,
C 5EBEEBY (10em, 20cm, 30cmDE S EHREL

Jed b F a—TERUCBLRVSERICHHETY v~

T o)
CSEOTVTES e S (T TIERBENT

0cm DT LFa—TEEHMS ¥ 7 THD,)

- SEOWHERY v S (BB ANy Ny, BO

SLE L OBEIAEEEELO. 15, 20, 25, 30cm)

- SEESENA Y v F (BEICFREEED, S0cm i &H

P2 IN-R { YRt

Q
et
\ ‘
-f¢

TBAL I <H wER |

OHAELFIEY Sind

(o), \
@E? Bey

@ﬁm

DR« F  BbE

BUCECHF 27 Bt (BAHS)
LT o <
y

.

DEUHY St (BANS)

O

B la il S
£

4
B

<

&

Lot
Fus

AR i

d

[y |
Faud
RE7ad).

<Hi

B2 JvrThH-FH

BEHiTs, FROEE, 160, 165, 170cm @ 3 HiH)
- 5HEMRUBMLLCYH BOmOB XD TLHE AT
T2 CB)

CRURREYD UNERAESEOXF—YhORUBEY,

W2y b ENEHT D)
-FB3EEE2EY 7 (B oo, FHEN

HOBREERE29 V¥ ACRE HoNBEORE

35cm)

IO BRI ONE, BUICETAERT 2HEY &
BEERL, BEOHEKBELBIO N -y R
EFRLLTOAWREEERL T RD), BAE
BErRLAEDT 3, £/, MEBRORLEELOEE
TERTELZCESBCLALAHNHTLAIELHE
FICANTBLLLEN S S,

2. k&8

EEEUW ) MAERBRICBIT 2 REOESED - &
HOERIZ2WT, FEDT A FVEEB L UERBERRUSE
HEHLTEOREOREFRDO O PHFEL TS
EIATHhHI, RERERBICHD/PFE2ELENRE
LTWaDOT, BETHNIEAHPEAT S L HERK
EoMmE & IEBED - KhiImET 2 L HRITE
BEDT, FhooSkEttoRb L B - FHoH
EFRH OB LE L DRB{PRD SN RITIUIREENE
NOBEE T DB XL L 5EON Y MADORRIEN
LHHDEFRLTVS, il >WTIR, BRHRXDTH
HTLLDET A,

ik

oui

C

AL, PE2T-204 B U R EH AL L R F IR RY
PP B R OB 2 2 TEE S I,

BB

AFROERIZH 7Y, BT L LHEDFRKORI
HARE, &6 AR T ZE R N ER OB EHEZER
B2 LS, WREREOEERD THBITRS S L LY
9

X

1) Komi PV and Buskirk ER: Effect of eccentric
and concentric muscle conditioning on tension and
electrical activity of human muscle. Ergonomics, 15
1 427-434, 1972.

2) Epgted, HART, KEFER: YUy

— 125 —



INERAEE R R BB Vv s T T T S AR,

> 7 L T E D FITRES OFEI T A RBTRIRT %
HEFIFE. 52 1 149-159, 2007.

3) MEERE, AR, RGN DNEECBITS
PEREDEBEBB I N Y FV Y v TOHEFTHE
hEOBR. B REERZE, 991 14-20, 2014.

4) KEHE-, KiEE BB H UNY s FYy 7
BENAE VIR UBE NS I TIE  NERGEEE %
g ELT. EENR, 54 55-66, 2009,

5) BN, F B FlLEdh TR X5 1y
7 R A 2 VBB OKATEE I O AT
BERITBEEOR ISR KEFFME 47 569-
577, 2002

6) KEHE-— ABRIFE BR H: PERSEERE
DYNT Y V% » TREHEEVIBHR O OHERE
BLUBOEEL OMELER. AR—VHFAHE
57 : 1-12, 2010.

7) BHRVZY -3 a YRIAES  BUOKHER  FEif
#, pp.108-200 WEIHEEE, HRL, 1989.

8) BGHETHR: RELYEYOEEH TV, ppl46-147
BESCEM, R 2008.

— 126 —



89

AR EEEAR -V HEL 7 —FH £7%

(143~ 150)
Builetin of the Northern Regions Lifelong Sports Research Center Hokusho University Vol 7

201743 H
March, 2017

U XL BRI BT 2 BRSO

Study on Exercise Contents Incorporated in “Rhythm Exercises”

A1)

B W 15
Shuhei HIROTAY

F—T—F ) A 0kiRk, EHES, E8Y XA

I. #REEM

FAHOEY, EFEOLEBEDOTFELOES - E8ifED
BERE B USERICEVRIZICH 5. LROBKEH
W a0z, LBEREZERRAIRNLEE oy
FLEREL, BAMLIRYEAREZEILTCWEY,
IhEEZT, EENOW L DO NERYSE TR
By @A T, ZONEFEMSATHEY, L
Ladss, INKabBE CIERBORBELEHTH D,
FRECHOMARRICESE L TLEI L EZTADE
BERABVIKRTH B, T2, L ERNOEFERIED
BRI ELOEFEEREZREBECE LD TIR RV
Ld, BEBBOMYHMARROEIIOLFELIDOEEZ
bbb, T£IT, EFLIIVRTEED S PREED
SEFE T, [HBEICEASRY, ML EHEE
RLLETELZ, FRIIRYHEDLTELOKD - &
gL ursal ELT () XAkl BRIZH
Wb ewEZl,

FH2TERE, @i ciiyizhic Y XA
HB] OBEREET-12Y 2201, chEchis
BTHOHENRTEL ERAER] & [dob e &K
BB EBOBEMEL, ThPNOBERE~DLT
Dy 7REXELCT, BEENEERERS, WM
B, BROL-OOFEFEHREEL LTl
ARTR, BARETL [ XaEE] 2BRT2EHNE
EXTDEFRFHR, BFHEAFAINBLEOEAELEERE
75,

I. % &

B—Io, &BEED - BB, EHREERETHD

3 M 350V

Haruhi KIKUCHIV

NBFEITAPORERBR L RS EIZOWTHERT
b, Tk, TIOLEEEZ/- LT, SHEHHOEFRE
CBITAES - EEEE M EICSHERCHL [ XLk
Bl OWRERERBAEHENIEILREL, FOH
BNA T IRRT 5,

. FEATXRORLEW

SEHEHER I, REGT - S8, EEEESHE
BRUOHELF A PORALWIDWT, #ligic T&R&)H-
HERE ), EHFESHET (UT. 2BEIFE &
ERIVEPOERES TS [HEHFA M 2FHWT
FELOENORRETRT DL LB, HELFICB
W AEBEERVUEAN R AEFTYE R CORKE R
L, ZO%ELELC, - E#hEhembsds
ERHBELTWA] ERRTVWEY, EREORLVO
bETbhaFHhh7 X M TREWESHER] & £
BWEBREh ] 2RAFAFELTHEST SN DY,
[EARR BB R | 1 [, ¥AJ BED, Bl
FHBURE Y EANTEY, WhORENEELRL
Twd, ChEMETAEEFA ML LT, BHRIZMEN
SRR OEFT [EHBHF 2] BfFbh T,
- H O [FEEREBIE ] & &5, ks %75 #o,
/e, BoarelEsh, ZhiZEEENEZERLT
WHERRABIENTED, BICIho ETLIHE
ELT, BEIE TEEEENF R ] b h T,
oD [ES, BBA T3, 1o, 4, Bari L]
OEFE, HWERo - EESTAL LTRLALEND
D, TCREEHFORENSEBNAETRITTRE
DBEUSELTL 52000, KR THRS T X 24k38]
OWECES I REEHPNHEI L EBINL DTS
o BENT A FOERHLUBEBSTEHRELLLEZA

1) EPMRFEEZR— Y ER R TEHELH



A LAEBRBITAZ B0 5 M B B OB %

L GRMIEHORED (ERFRN
e AmovaE

% e o |

. 2 ml‘w _ ]

+ T et

ERENETIRES: - 2

ED. mmﬁ 12, T EEREhT AN

#3‘ il B g

mma;a; ;

157, FAN . 5. i

e ZamE { i

1 T
-

RUSOWELEREORE: S
e
—fa
= 1

P

e *
\ . TP .
( | REREU ) : FAGE - ]{ﬁuacwﬂnsmavi
EDmJ-vH

\CH ki ==

> ﬁ(-; "- ﬁ ;]‘ "}[_hﬁﬁ:@'@t‘-—!%lﬂ
P ne _g_g:aaw_l

EE%ﬁ@%ﬁt&ﬁ?xbt@ﬁmﬁ%(Iﬂ ®2 #HEH7RHFBIETZEEHHYE (BR -2

4 & V)RR 5) (X#Et4 LbVER)
*£1 $HFEHFX PEE EFHMERBOXCEFR (X4 &V EaiR)
F A MAH HBhAE ) kbl R ETL I
50m RS AE—F TR BB AEED FiIe s
A i) SHBAY RS B R h wx
0mY Y bATY | D SEBAN AR T 5N Ridh s
ThiEE Bk EE S K3 R B E WD Py s Y43 /OIS
e ARV FEERAE Vi EEhE BT 50T i
5] e B E MR A 0he
")) ) KERAEMTED
kRS L 57 R &Sk T HED pe
WA NIRRT DD :
E R Tkt K& M % BT gD
B = O 87 3¢3 CFIER B R ETEED YL TDRE

KRR S  BEERHT LD

KPEETE0M Y Y V5 v, BEETEBAELIM Y v L7 0L 6h 28R

T, TIHLIEAEANL 8HEOEHRELHRL TV
(o APIRTIINFEELMRAMNRE LT E40, FiE
HNFAPMECBOTHMESFEEDABDHAER D o I
SEARNEE LIHENT A N OEFFREIE (8B,
I L, EEERE, 50mE, VbEED, V7 b
A3z, REHEEY, 200m¥y vy bVvs ] O 8HA
POBEINTWD, XHREEIL ChoofEkhT
A FOF A MEE EEBRESFEM, AR, BB FE
EOMIBMBERLTVWAY (1, £1, H2), Th
ZEhiE, s0miE, 200my ¥y b vT v, AbRET, V
7 bR =T O 4 T B AT S L OSEBE ) FEE
BELRAI LN NE. }LTRY, EEAEIL K
FERRTIR, REME R ABDFEOREEE ShTw b,

V. UZXLAGROBEES

BETRHENTA bR WEHA L. B, L
R L, REAE, REML U0 4HBIZEDFE
DIEELENTVWANETH S, THIH L TH0mE,
Wmyy b5y, AbRED, V7 bFR=LETD4
FHEIZEBE TR b o T b, EBRE L

LTo [#E%, k& &5, 1o, W9, BokE)
OEFE LI bR, HERFo 88T E L
TRZBDEND D, SO LD RHENER-2EHTE
&, Ml AR Y AT AEEMY L LTHDLID

LENH D, FHHT R MBI 2 EHH L, RO

MOMERMREZIBE L THFTHE V) MifEHEEEA L
TWAHEIRZAZIENTESL X562, BFLFTVE
bolOEoDEBITEE L TOEMIZ, BHRED

W B RPN R N THBS NG bOTRAR, EEE

XL LEE) XALNERINEDTH A, &FId, =
DEB ) ALV T [EBEEMT L L ZONEEEL
LTOHBR RN TRIND BTRCHMBE L BB T LT
WP ELTWw2, X510, £FR [T BHED
Uy ZXnE, FRFLOEEHELOED) XD &
T, #\TFBY XL, BiEY XA, BH) XL, HETS
VANV BAICENRERERIZIE, BEAEOY XA
FLTO HEEK) L)Y AbsERABLT D,
MIZHTTEFIE TCoiER) Xaid, FodBZGH
Wiy, GEM, BEMICTLILOTHY, ZOEEND -
TWABHORAN LB ENLO2EDTRLERT LD
T3 TThrE, ZOHED)ALEZHILIENTE

— 144 —

90



91

dEWMAFAHEEEAR-—YHI KLy ¥y —EH 875

B11 - 12

OIS
% F VBLR S
FliE - R
1) — A
LY - FRES)
LR« F Boksh
I E) o fE G
SRR S TR 2R
Ffk - frAaEdk
FH - m sk
A BARE Rk
25—k Zh
FR I
BEhE) £ 4
Hem@iE) X2
B A 2
Fempff ) X 4
FIBhiE U AL

x2 EHRFEFBRE - HEHT A b EOREM

WA RS
S0mE « R & OF
SEBIFE T - K= AR
FE—I T 87
50mat: - BfkEz L
S0mE « ReBEAf R
F— it - BRMEARRTR
Rl 4 A
REEE - bk L
Sl tERTI - FhRET L
SRR

50n1jE

&L Rdd
ghgE U
F—

F— gy

H— gty
=y

ZUTHE, VIR ERPBRATLERAE, Z0o8Bx%
DL W HELhocl), TERL{R-oTLEVET] &
L, E8ME2THTHLDIE, TOESH) X2 kL
HPLUBEFRHHIEILERLTWAEY, FEHIZ, TOH
BB EREFRIC O OEAOER) X2 CEB L, WE
5 [ A6 CHENT A D TiRbh 2 B0k
Y XA ZMABALZ ETHEBIM OGS L UESED
DR EEREZLET S,
FREBLAICETE [ Xaf#E] (CHARADEHINE
ER2IIR T, W, SITIESBNEOIEEEORER
ZRBEOPTOMAP VB ZOWK T TCEILLALT,
—D—DNBHNBET LD X2 BNEEHED 7 R
b DOMENEE RS,

E3

=

""I: ,ll .,
‘ B

- J L
-‘, -

 \
Y

YRGS v 7T (APL—})

-

-

BMa VRO RIxT (NUI-23)

145 —



1) A SRR SR BT A LR S o RF 20

®5 BEEEF/LLE

X6 BE®IL—TL-—

B7 550 (B-H)

— 146 —

92



93

JespkE HBEEAR—- Yt 7y —IiEH 74

X0 HHEEEEREG (ArLyF)

— 47—



) A DR BRB R 31T B MR B D FFZE

11 EREH

Hi2 EfEHT (@)

X13 EACRRER

15 RAFUZRRAZ=FH

—148— o



AR T EEERAR— VB > ¥ —F8 B7 5

X18 MEISEIRE(FEA

95 — 149 —



) X LRI B R BV B HAGE B O BT E

21

V. $EHERE

AHFFETIX, BEOHFENT A b0 8 HE OERRE
REEFRDAT, FROICHET A4 - E8feho
M EZERLESNE 2 BAERREO L O
L. E5¥BANELHAENT A P EOERZEHNE
TEIWE L7z WICARE TR, HiEHT A FoEEN
Hx [BWZF- 8875 2 LTo EHH] &L
TIRA, FEBHPEAHICD>TWD [E#) X4] 258
DB EVWIRBEESRL, [V X AhEE] TR
LABBABORFE T o7z, %, ThbEz—D20D [V
AuIg] IR L Tnw L2k, S TRIFLAEN
BRERE LEVFOBRELIDEREL, HENLRIEF
HERFL, HEBHICAE) L) ICHIVEEZRORE
VAL EFEELTW LEND B, TOBRE, FH2THE
BEOHE L OFTHMEY TRLANBERZSHIC [V XA
i) O - R EIT-> T,

ft &

ABIFEIE, TR27 — 2048 BE UL 44 RA L K F R Y
RN R B RO 2 T THES L,

51 F 3k

1) iBEEHERES KR LR 77 I 4, duiE
EHHEEEREAKHP:
http://www.dokyoi.pref.hokkaido.lg.jp/hk/ktk/
grp/04/tairyokukoujousiennpuroguramu.pdf

2) kiEESFERS KM LEORM, JLEEREE
H&HP:
http://www.dokyoi.pref.hokkaido.lg.ip/hk/ktk/
H26torikumireihtm

3) FEHBE, Hiis0  EETcHRhMEhY X
LAERRICAT 2 WENZE. KRFELRERA R - F
ERAFFEAREE, 7:79-87, 2016.

BIETFITS

4) CHEER  FEL 0N EODDORN Y F
Ty BAE (HFEHTFAM] QLX) XWERO
7ol (1/2), CEBFHFEEHP -
http//www.mext.go.jp/component/a_menu/sports/
detail/_ _icsFiles/afieldfile/2012/07/18/1321174_10.
pdf

5) &FWHK : BHD 700 EHFE—EBHTEO ERA
im—. pp.3, 80-82, KISFEEE, HOX, 1996.

— 150 —

96



97

FFAREEEAR-VZEHALE $£9%

FRk304F 3 A

Bulletin of Hokusho University School of Lifelong Sport No. 9 March, 2018

HEEICBITAFESOEDM LD DER & M

Physical strength improvement factor and regionality of the child in Hokkaido

B i P B
Akari YOKOYAMA

I #

EEOF &H 0T - EBRRITRHNIC
BTFLTwBLRy, L)biFliEENTLD
OBT] - EEIREITEEEHIHBE L THRLE
THRWAEIZD 2, ZORFEIC L il
BERERIZ, S0 LIk 2 R 7 BUE
PLEGPE LT 00 EToTw
BEROEEVEEEHICH TR L,
HEBEIIEALLRVWTED OHAFEEF
BIIHRTH W LS 2 L2467 A
I FELOENTL YRS D AN
EEZ®Tu 5 A ICHYBATY S, L
b OBITRTIE, LEEICHI) 2 B8R
DA ELHEZREGE 2 L EEFAED LA
BERBLTHORELENBEN LIIHREL
Tw5 (2016), —7F, X% v LHEREH
REOT EDDOAR—VEBFFETIE, Bo
BFIRI & T &b OEEA R, BEMS
BARBFRREBROREDF A K-V IHE)
ERELHL, HHL TV LIHEOIMED
BWEHEH D ARSI TS (2009),
F72, HENT (2011) /b - pRAELSEHREL

i

7 S =y
Minoru NAGATANI

T R38R &I EERICES LM
B35l Ll SRETIEENEOEFRE
WET AR LR L, L6
DVTH, REZLTFELOBBREREL
T, A=V ICHTIERCREZOBFH
& BOFLI~NOBWERELADESLER
HHENRTWS (2014),
DEDORITHRE»LDHEBETEL LI,
EEMICL FEbommEO L ERE L
THRLEDTEHRIED L LV EHLD
0, BARERET) - BB 2 [ L3 586
BAHBRPHERESKCZRLON TV Z
D%, —F, £ - EEieEEy
ERECBVTZERY LV SWEZRLT
WALHEIFIRCIE, &I voRERLHYEA
PEBINTVWDEOR, FF)volBRE
FELED OB EEET - HRRIZF RS
PEPLBELIMREIRETH DL, /2, &2
EIicSbhTnd, REFOPNAETTFY
bORANCLEHARRICEST DL L) »
i, BHETHD o FAELTHEDTIESR
BhbHEELDL, TITARER, RERE
REFEREOBVICE o TAR—VIINT S

1) deWRZEER RV ZRAR-VHBFER



62 FARFEERA R -V ERFRLE F9%

ARBROBEVE WBHGE LILBEOT LD
IR EEDE EIC o35 REHR L LT,
%% Lf:o

I B B

AR, BT &b OEIIKEDR
EROLPLERREL LT, BELZERD
BhHEBTTyr— MNATRERL, duiEE
BB FLELOBNMED/-ODER L #
BEZHOPICTHZ LB TH S,

I 75 &

Fikid, BERBD O OEEEA R
R THBEO/NER CEA L. /INEEIZE
HEEAT 2% b 0 LAREENLRT 5800H
5120 BN - -0 B ICHBU/NERTH
WLz ARBEPIZATOBY TH 5,

NEBRAE  FR28E6 H~TH

SRR, BEROEEZHL2IIT S
-ofAREREZEE L, EBFEBEICOWT
HAEF 2T o o720 WIS, BRSOEEA
BERICHETAREZ SERICARBALER
LEBWEILPTL2BHO V- TEY
OB % 1T > 720 #atfHTICIZIBM SPSS
220% FHVIRRHERIA oK # % p< 005& L7

NV BRRUZE

1. o 7TIVOBRH
NERBEIZBIT 2 I VoBEARERE
FRLTWS, MEEOSEAEIL, 88% %

ZOABTHLBZOMIBL LTIE, &0
E2RE LB RBRo/NEEDOARE L
TEE» S EMKTHEE2H, 20 bE¥
H£TIE, MERLEEP20E (227%), 2
#4164 (182%), 3HEEH15E (17.0%)
LRHY LELEDTBY, 4441, 84 (91
%) LB BLVARTH-2, SEEIR,
15% (170%) 64E4E, 13% (148%) &
BoTwiz, BHITIE, BFI43%L, &
FAB57 % e o TWAEIFNIITEED
BELERX D
F1. BARNRME<N=88>

N % N %

<> 4 3 <R >

N1 21 227 5B 39 443

/N2 16 182 x 49 557

3 15 170 <¥FHHE>

/M 8 91 130.7cm 1391

/N5 15 170 <FE#KE>

/6 13 148 298kg £9.77
<4EE>

65% 18 205

TR 18 205

8% 13 148

o 9 102

108 15 170
11& 12 136
127 3 34

By - AR—VERBRIE LTIE, K21
AT LI AR—IPERIIAKZLTWEE
LHIRDAR—Y 7 5 TIZAK LTV HEDS
50% R TV AT ELLIZOAKL
TWHRWVEDIL66% VBT Edbhot,
DHETHTIANY FewoleXfbR2 57
KHBELTWwaED W,

ELLILHD AR LTV RVEILSHBOAS
FEEHNIL A, FRELBTEHEZEBR

98



99

7oo HHE LT, RAPRR—VIZEHKE R
STnZRWVZ LR, BHL Vo FRESET
¥ (A QY AN

xk2. ZR—yEBRX

N %
AR—YBEFICA->TVS 32 364
WEBDAR—Y 275 TR A>TwS 15 17.0
EB LI RV Twin 41 466
SHhOAETHE (N=41) N %
FEDY 11 26.8
FELL 30 732

MR TRALEOECHERILE LT(ES3)
[&#iTR] [HFo#EEEN] 2B
FZULBTHEIENOERNEDY, 58
ALTVWDIEHRAZ 5,

xR 3. RASEOEUVEKRA

N %
T o/ TR 6 146
HEEIT 5 122
oIS 23 56.1
G 2N 7 17.1

2. ZF—-VEERA
AR—=YOBBRHEE LT, TVRR Y b
ZERFIHLCBEBT 2EIE62RLA (R
1) [BEYVRBVITIREALRRV] &
BAENEL, BRLTCVAHRIZIIT U
Bk, NL—FK— e v AT
ST BPETH o7 b AFR— VBERR

4. AR—-VEEKR

N Y%
BraArEH, Rz 353 6 6.8
IR T5 20 227
HEYUizh Lizw 23 26.1
BEAERZW 37 42.0
NA. 2 23

63

e LTEHENZ EPMHE 27

3. EBCHT 2 EMERERER

BRI 2B e LT (K5), [H#Lw]
[ETHHELN] EBEXTENEDLET, 90%
LB bEFHILTHENLRE
BEFSTWRLEBRTIIENTES, £
7o, ZHOEESHEEL LTIE, [£@4{LTw
Twv] LEZENSL (BT%) LELIATH
LODIEEZ LTWA I LMbh o/, B
KRR 2 LTI, AF—RZhi
CEwoBRERFA LZNESSE WS, 4
EfET7y PFLRT VR Vo lzBHAFR
— V3 fThhTWAB I E LML -T2,

®5. ERICHT IR

N %
Fol K RLLBW 1 11
ELZW 5 57
ZLw 40 455
LTHELY 39 443
N.A. 3 34

#*6. XAMEBRE

N %
£{LTwkn 5 57
F2EILTOD 24 273
Yhokbviiwn 10 114
LTws 30 341
ETHLTWS l6 182
N.A. 3 34

KICFHCEIIH LTI BBHICO>VT
WS 1B FHRHEE L 28N
5% L% VBT ELLFEHE LTIEEVE
ZLTCWRREIZNVI L b b5,

FHOBEICHLTEAR—YHIIBET )
PHEBEEVSLLDOLETNTN S,



64
F7. BULERICHITHER
N %
177 R 66 750
175 M~ 1755 MR 12 136
1735~ 275 Pk 8 9.1
N.A. 2 23

4. EBHRER

#8113, EHABRIZOWTRL:. oh
i, FIR S (1996) EE A feRkICBI3 A2 R (12

EFARPEEA RV ZHHFARE F9%5

HE) 2HWTERLL, SEREY) vy A—F
PATRHCT [LTHZ538H] »6 [&
K ZF3BbHhw] FTEREL LTHW,
IhHEIERICBIIZEROERBREHE
HMLAEFEI &R D,

BRELT, BOEIPITLBHOENT
i, FELOEBARRIENIIRL, AR
EZRR oW hol, TR, KEtZEZE
PO TOHBICREL Z & TH DS HE

*8. EHHAER
N MEAN S.D
EBERAPENLTVELBVET 87 359 122
VTV OEEIT EFICTES 87 360 104
RE T T RIS M TS 1S 87 433 &7
FHEIZATREIZTHOEBEIE EFICTES 87 403 98
BHELTVEEEREPBELAYVEBELTIRS 86 38 107

RENHE LYBELTIRS
BHLE) B> T NBRENFVD
EFRRRARELTILERERS

—ME BT B KES B
EHOWTHER2 5 T2
SLELLTIEhTHIETES
HELDLVWTHIThIEITESL XSRS 87 428 91

86 407 103
85 366 133
87 247 130
87 390 118
87 340 131
87 402 101

#9. EHREREZTVEERADOBRRF

N MEAN+SD  F1{&

kAR S

vl

15 R

175 H~ 155F M ki
15 5T~ 25 F ki
NA.

WRES |

15 M~ A5 MK
17 5F~ 275 MK
NA.

175 MR

173 i~ 15T M ki
1755F ~ 277 ki
NA.

66 13.70+349 174
11 1245+3.14 1.04
1588 =3.14 87

2 12.00 98
66 16.71+3.13 1.05
11 1627272 1.03
8 17.63+2.92 133
1350+2.12 1.30
63 1563+312  .168
10 15.80+3.99 131
1488+348 101

2 1500141 91

100



101

OHR & L TEROF 2 BE I HIGHRR
IEEROERBRAEZEDO T T EHTHE
TREWrEEZOND, T2, HHERT
B3, BESLBEEOLLIMLFED LD
EEICHE T ARMASENT, £LFDOAF—R
VYEFEHLTIIasyr—YarvEMoT
WarZ bWt hot, EBEIEFLTF
Ey-boRERME : LTEFIIRER L
AETITRZBA Ry PRHFAVHBES R
NS, BHIWATREIRBRTE 5,
ZhiE, SHBOBEL LTI BEANICRE
LTWL ZLEBRDOLNETEL S,

V EE5IASEXR

1) _A v EEREMEN (2009) FED
DAR=Y « Zff - ZEEGHT -5 T 7
- [#EBEEHICHT 208E] 6.
http://berd.benesse.jp/shotouchutou/
research/detaill.php?id=3265

2) dbEEERATENRER (2014) HEH
28105 : 19

3) AEA (2011 #IEREED &R
W2 EMET S (2) -REYEHRZEZM
ZTCOME —. FERERFWIE, 46(3)
139-141

4) PRI - JLELE - TAH—ER (1996)
EHARROBEL ZOBERTEZICH
T HHFIE. AR —VEHELE 16021145
155.

5) XEFFEAE (20152016) EEMD - &
Eeeh), EHFERE

6) HILFEH - KGR (2016) dbiEEIZBYT
LF L0 - BEREIA EDOTzDDOE
REBE-HEESE L OBHIHLE - duiE

65

BHREPEE, HHEKRE, 7077 AFR
£, 19

7) ¥R - BREEA - BRAFHZ (2014)
FELIoAR—YBBERRIZET 5075
REZOWHEHMEERCEHLT- #
NI R — 7 b R 458 1 268-279.
FABERE T AOKRE | B - KF
AR=YF—AIZEBLT AR—VEHE
038 Vol22 Nol pp9-27.



BRI FTEABEAR- YRRy 7 —ER £8% (1~9) 20184 3 A
Bulletin of the Northern Regions Lifelong Sports Research Center Hokusho University Vol. 8 March, 2018

A =T —=LDREN - LEBIRIRICHEY 205 I
—/NEE NS L LIRABEDORR»O—

Study on Physical and Psychological Effects of the Snow Games II
—Results of Survey for Elementary School Students—
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Abstract

Level of physical fitness and motor ability of children in Hokkaido are lower
compared to the national averages due to inactivity in winter. We developed snow games to
enhance the levels of physical fitness and motor ability of children in Hokkaido. The purpose of
this study was to clarify the physical and psychological effects of the snow games and elucidate
the differences between a snow-covered playground and indoor playground. Twenty-eight fourth
grader (14 boys and 12 girls) participated in two snow games named “Snow Tag” and “Catch
the Tail”. They performed these games on a snow-covered ground and a snow-free (indoor)
playground. Heart rate (bpm), number of steps, and energy expenditure (kcal) were measured
to evaluate exercise intensity and the amounts of activities of the snow games. After playing the
games, the participants were given questionnaires that included questions on the sensation of
enjoyment, motivation to do again and sensation of fitness improvement by these activities. The
main findings were as follows:

1. It appears that playing these games on a snow-covered ground is more effective to increase
exercise intensity and the amount of physical activities. to be more effective on a snow-covered
playground for increasing exercise intensity and the amount of physical activities.

2. The snow games are enjoyable, and fun to stir children’s interest to play again, and adequately
hard enough to and increase the level of physical fitness during winter.

In the future, while working on development of new activity, we would like to create

an activity manual and work on spreading snow games.

Keywords : Snow Games, Physical Effect, Psychological Effect
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