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The study of the relationship between falls and balance

ability in elderly people

Yi-Yin Chiu
Southern Taiwan University of Science and Technology

Physical Education Center
Abstract

With the advent of an aging society in Taiwan, the elderly people grow older and
their bodily systems responsible for body balance are gradually aging. As a result, their
body balance ability has been greatly affected. Balance deficits can easily cause falls
and fall-related injuries to the elderly people, leading to long-term bedridden conditions
or even deaths in severe cases. Therefore, balance disorders represent an increasingly
serious problem in public health care, and the derived problems are closely related to
the development of the country and society. The decline of balance ability is one of the
major factors that contribute to the falls of elderly people, despite a number of other
complex factors. It can lead to decreased muscle strength and flexibility, changes of
joint mobility and gait, decreased sensorimotor coordination, central nervous system
retardation, etc. In order to prevent elderly people from falling, this study analyzed and
investigated domestic and foreign literature. It found that the intervention of exercise
training in the health care of elderly people can help them improve their balance
abilities and responsive systems. A reasonable exercise training can reduce the
probability of falls for the elderly; in addition, it can help the elderly prevent diseases,
creating an elderly life of better quality.

Key words: aging society, balance disorder, elderly people
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The Effect of Eight Weeks Tee Ball Program to element

school children Agility

Hao-Lin Chang / Jin-Hsien Tsai

National Kaohsiung Normal University

Abstract

The main purpose of this study is to explore the effect of Tee Ball Program to
element school children agility. In this study, the experimental group of 30 third-grade
selected students of XX elementary school in Pingtung County. The experimental group
took Tee Ball Program five days a week for 30 minutes each time, and 30 third-grade
students of elementary school were randomly sampled as the control group. A total of
eight-weeks, and before, during and after the experiment, agility tests were carried out.
To compute averages and standard deviation scores through descriptive statistics ; the
mixed design two-factor analysis of variance was used to analyze the effect of
different groups among agility tests. The conclusions of this study were as follows: Tee
Ball Program intervention had significantly improved the agility in different groups.
Tee Ball Program intervention had a positive effect on the agility of elementary school
children. It is recommended that school physical education curricular can arrange more
exercise program interventions, so as to cultivate regular exercise habits, enhance

resistance and improve elementary school students’ agility.

Key words: Tee Ball Program, Elementary school, Agility.
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zy o

H B MR A

W3 s }}?c;_#‘ ®* A LKA R RS bl S R
(sensory integration dysfunction) (Marchiori & Wall, 1987 ) ~ = % & i [i &%
( perceptual motor dysfunction) (Laszlo, Bairstow, Batrip & Rolfe, 1988 ) ~ ¥ 34
( clumsy) ( Hall, 1988 )% o — ® 3| 1994 & - 5d % FpFH 7 £ ¢ ( American

v

Psychiatric Association, f§ # APA )il-3k > #eB%¥E 2 L5 T B RA M
( Developmental coordination disorder, DCD ) o BN #t4p B 77 3 45 1! DCD ehjF {7
FPERSY FIFRERBHREI ST - BZi A7 DCDFA > £ ® DCD o
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%}F‘sff 5 5-8%  FM s 5.7% BRE 18% 4 &% 5 5-9% @ 23kP 5 6%
(Ganapathysankar & Saritha, 2011 ; Tsiotra, Flouris, Koutedakis, Faught, Nevill, Lane
& Skenteris, 2006; Valentini, Coutinho, Pansera, Santos, Vieira, Ramalho & Oliveira,
2012) - £ B (#F# P & B bt £ ) #I% (DSMV)engfdhgor > 5-11 &
FEMISARREE F OF 4 55 6% - Sujatha, Alagesan, Lal ¥ Rayna (2020):
FF1ip DCD B & chi i85 5 3.8% ffdiwl s vt Bgm 5 2 agnt ot b d 5,
HRFFan E42 pELEH T L REHT IR a7 4 ESHE L
EEWRR TN ITRAMLLIFTRFURT IR FR A EELS T ET 09
I 14 et FEEg - ApRIT P EOR RO BT A LB IR 7-10 & DCD
FI g FF93 12.0%°9-10 R E 5P % E 206% 54 DCD 53 &
GHERG LD LB GRLIN 200 ER LA BRIE LR
B R ‘Ji% HEMN G P A SR ES TR DFERE S AR T
BT B TR g L ﬂﬁm“'ﬁﬁ» :}F’ rﬂm A 4 #2336 (T 71 (Barnhart,
Davenport, Epps & Nordquist, 2003 ) °
— 45 ?; ’DCD B a8 3 g Ly Bt R Eerddpmm,
FIER PR g PR SA R R o (k%2 ~ £ 8 £52002)° DCD % 3
F R 'F%}iﬁ’:&‘ BE N AEFTRAS G NIRRT ERAZHEFP ¥ L EH
W E PR RE, ® *1;* AW AZ LA DR R T S H eI (T L
AMBGIEYE 2 A4 P48 -DCD 3 cnwB{ri7 5 B Rt e £ D)3
??—‘ﬁ © 44t DCD FIRFHELITITIARFFIFEFTL A E 0 A RESFR
DCD B E¢XHEFHM AL P We v CRG v HAE G 4 F KRR o
EERAE R P DCD #3FidTxH ¥ ¥ ¢ ERLENYT FF (Chen &
Cohn, 2003; Missiuna & Campbell, 2014 ) > < % %:DCD %‘i’ B 7 % (Cairney,
Hay, Veldhuizen , Missiuna, Mahlberg, Faught, 2010 ) » & .‘J EY m*;I»LL "g‘ DA :)i% %
' (Faught, Hay, Cairney, Flouris, 2005 ) o %32 & 5 ' 48 > DCD & § 8 & it
7 E 5 ¥ % Ik fFame X (Missiuna, Moll, King, Stewart, Macdonald, 2008) > & =
DCD #3& e p A% Ef-p &< & 3R ME (Zwicker, Suto, Harris, Vlasakova,
Missiuna, 2013 ) ~ & * 5 pF ¢ T B 8 & & 5 oyl & (Missiuna et al., 2014) ~ &
|# b (Poulsenetal.,2007) foifi /{7 & s (Lingam,etal.,2012) - At ¢
o 32> DCD ¥ § & A %M % & RFEE (Dewey, et al. , 2002; Poulsen, Ziviani,
2004) > DCD & § 7 % % 3|l et 1 2 w9 % (Rose, Larkin, Berger, 1997 ) » %]
AR ER DCD £ 3 chd FF £ (QOL) % s i (Zwicker, Harris, Klassen,
2013) - DCD # £ é% = 6 WPALE 46 # B EH » - L4775 4391 DCD e & 4
BRI > 2 E %A M (Kirby, etal., 2013; Tal-Saban, Ornoy, Parush, 2014 ) -

5]

\\?{r

FoRMTRERERT FRERA RS
-~ RFHESKE

g & p(skinner) sk (74 534 4% 1) b8 2 (successive approximation) k ¥ i
7o NP R RpArR TR ARE A R TT R e o - B R
el p - AR R AT SR (T L (BRE £ 0 202]) 0 BAEF B ITH B sy o AAHF
ufﬁ:ﬁﬁﬁ@,gﬁg,ﬁﬁ\(arﬁ M HEIT S F ﬁa.ﬁ_ﬁlﬁﬂfr;}ﬁgﬁﬂ_.]&_ﬁl‘i) s o ﬁg = *’g}m
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# i’?é}i? B Rl (Haywood, Getchell, 2001) - #8 5 % & 4 & 43 x;%}j DCD ¥ 3 s (F
B3R BB N and (TE Y IR R TR FH0 E rr L g BB s (T
*‘  JEaE AR Y zélggk'ﬁ!@},é C R e p B R BT R R o

-~ Y@ pEtRE

AR - R ERESPe JE T A g SRl gl 4 L2 5 7] i
oo TR S R e PR B R o BB Y RF B AR B F Y s
EARES M EF S LR MR NGRS g AN DI R (£ 4 1993)
[ngiﬂﬁﬁﬁ%ﬁgﬁﬁ%ﬁ%s@%(ﬂmﬂhm2m3MMmmmd
2%Uwﬁ?%§%ﬁ%é@ﬁ&“kﬁ’&Dml?j¢§“@ﬂﬂ %@ ih
FAB L ATBE(FIH SR~ SRE R 0 2016) 0 Bl 4 P Y R PREY
ERAPT mRRASREHBLA

., ;»,

S RPEERETR
“’%f%@a#ﬁfwﬁﬁ&é e ERgfe® il TR #q.ﬁgmmﬂ CEER A

bod Bp s AR AR B LB R F Nl g
BetraEe A2 .&a;iémfu%\»m(iﬂ,ﬁ 2020)- + % # D
B3 @ Tk A2 L &R S AR S B 60 S A rﬁél}:
TR EE- HRPR A BT Hoh T RRHFTELAR BT HEET
AN EE LR R RUCE ATl E A

R L DCD 83 oM T AR ¢ 0 IR A Rt s A
PRI S AT AR R BT G -

SN

K-l
%3‘5
\r:x

T~ 2R R

o 1 B4 B 3 2 (peer-assisted learning strategies, PALS) ¥ - #&
FPEip T e h 2 RF AL - R EFTRE B S
PR o L EE R NERRE KRS AR F SIS e
KERARARL DR F - DCD § 3 d 0T3R4 > LIk FaHER L%
B2 o R R N et BERA 2 BBERAWT KT F T
2y DCD & chf- (T2 45 ~ Bu|F RgF B TiEdp ke 2 p Fnm §Y
B W4 DCDEI B R HI®GWHE > ARy I P KERPIL Y B
VR FHROI BT A TRHITNS S P pii 22 p g oy
Ao o

B g

e
FEMRARGREI RS TR I RN BB A AT Y FE
> DCD & ch [t > 7k F 8 0 EFWT HF K &Y > DCD %‘f
B eF Y R bilde o BREN e (T Y DTRE IR WA S B LR ¥ id
AR FF F Y AR 3 XFERREFr RRREDIOL BT FREE
Za R EYREM SR HI B e P T RE R kL e (T
Aol (Fenda o BT B E S H DR E BB R e B ant L M o )
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%~ M

AR XA - BV R EAL o i o R PR ETEE Y 684 F
PR enpk g 0 H P 50-60 g 4 e = F 5 F  (World Health Organization
[WHO], 2021) > ® 65 gt en ki 3P » 5 = A2 - A & &3 DR iF- =&
(Australian & New Zealand Falls Prevention Society, 2020) - 3% 3 &= 3 s/ @ p £
SR 4 BREE E SR A T 0 3w E 50 o b oeh A 3 {32 A (Frontera et
al., 1991; Hakkinen et al., 1998; Hakkinen et al., 1995) - %rt Tp BT d gk Tt
el e 4 fod R R . EF LR Bk 5 b *& %1% (Hamacher et al., 2018)
FEREELGFIEY DEY - SR REHY EEA RS RERE
(Deandreaetal., 2010) » 4% F] R "G 3 4e > ¥ a0 § % § F]éa‘ i A ik AR A 4 o
}_,F«W%‘TJ_LM TAEN TR IR AR o R 3‘3 * B e CHEE P LR 4 T g
PR K FL X I FIRE R ﬁ"**ﬁ'ﬁﬁseF*l‘"'%”"‘%”‘?“ﬁvmg (&
# #¢ F)#t(Sagjanaho et al., 2016) » Fp 7 ic § 3 4e ¢ E X gk oo

T4 Bl EIY R E AL GRS BV RR B PR G
{43 &8 T xenzk 2 T fEi 4 (Proctor et al., 2009) - #7345 &) > & & = e fri
Boehtg M g H3ivep 4 & 0T vk (DiPietroetal., 2020) 0 i G R IR A EE U
Forc B EE AT > B S E & A g g (Sherrington et al., 2019;
Sherringtonetal., 2011) = T %4 £2'50{5 » F B3t p ¥ A FaF L Ei o Ao
515 fFfefe gy o H 1 F 7 i 5)(Bassey et al., 1992; Landers et al., 2001) - F]yt > i&
BV LB LR B R T OB G Mk B MY X E AR ek & (Tinetti &
Williams, 1998) -

BEAAT A FUURGH AR A A RS o b 7 8k a0 (Rosario et
al., 2016) » H#f 4v 5~ 5 (Aras & Akalan, 2016; Pinto et al., 2014) » # % & (Zhao,
Zhao, & Xu, 2015) » e @ 24 £V RET B i R F e p ¥ ek 7 PR
(Boshuizen etal., 2005; Liu & Latham, 2011) = i %o+ £ 200 58 F &3 seoep 4 £
REEA Gep ilif%‘fr;‘)é" SR RXAL PR L P N BT ES Y X
£ A b fE S G 4 R A 42 & a(Bordeetal., 2015)  F1A @ s4 £
(2R - i‘t%ﬂ%%:@ﬁ B IFRE H - > T B EYIREITE P Y B R (T

AR o P EEABEFTVRIHF PN DR B R Feaniziz, FRAEHD T
:Ijzmaff%—*r TR M AR B EMERL A FRA I PG
g 4 (Shiroyetal.,2014) - ]t » FRIF R H & 4 200> 2 kg P K& L h
TR o H gt BRI S SERA for EE L - BATOPIRS E
(Gudlaugsson et al., 2012; Lee et al., 2013) » ## sc 4 ' enp cnf 4 7 BT o
FigFiER o F B 5 fEsop (Guleretal,2021) 0 5 RiFEF R LR kil
BIBP AR RIAETD FESH L AN FHEMLY p 4 (La Scala Teixeira
etal.,,2017) - 3% % = & ez B 1 B FE potags R MmO R LR T Y X E
AR BRI E B IR O R EF R G o
> FH ?‘Jgkwﬂéﬁﬁﬂ‘% UAREEY & E A kiR B2 H T sk a5 0p)
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B T HEGREEFR R D EZERET > ¥ (1) PubMed; (2) Embase 5 (3)
web of science ; (4 ) Google Scholar. 4% % # ] = & % #cfp B& E T 2023 # 1 7 15
pow 4 2 )EJ% o ® <+ ™ TS = ( “functional training”OR “traditional
training”OR “exercise”“functional fitness”OR“resistance training” ) AND ( “older
adults”OR“middle aged” OR “muscle weakness” OR “balance” OR “ ROM”
OR*“ randomized controlled trail’OR“cross-over trail”) 7 3 8 72 R &% o b
b > F @ * Google Scholar * PubMed 4p B = F erfR o ok 51 % 0o > 3 £ 30
ARl e sk S

- \‘@\}éfk‘ff#kl%*%g

PR (D) FHRET SEBHERRS A RR () FLHELLD
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i# ~ STEADI Blz& > FMS # i & & -

- ~ Berg balance scale |3
Berg balance scale i]:# ff #- BBS itl3# > BBS 32 L ik ¥ 2 B iLie * dn=
TEA N TR I L {okF > o T fr(Mooreetal., 2018) - BBS ¢
T4 RRES S ERME AR R ELRL AR A
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_}_u o

X g2 L;k% P > BBS Bl3#E F % % 1 & (Muir et al., 2010; Santos, Souza et
al., 2011; Zuretal.,2015) > £ iE BBS p|:@ kB &P|E P ¥ 2: P cni@d i 4 KT
iz #% 5 b *& (Martinez et al., 2015; Zur et al., 2015) - F]* » BBS jpl:# & - Basw|?
EEAPERGZEF R P B R &g 1 & (Park & research, 2018) -

= ~ STEADI B3

STEADI 1 E ¢ ¢ 32k ipe e ~ PR L - B¢ ed > THH R TR
2 BB ITG (Phelan etal., 2015) > il i A2 22 ) R e e 2 7 BT Staylndependent
(cde.gov) > & & 3 B M4ER 3L (1) A3 oh- &5 B 2 (2) b2 &4
AT R ‘%ﬁ" E’WW R2BDELEFHCHEE 240k 2 12 427 ~f‘a§u§’9ig£4&\ ’

FEHHE 3 BRI o T BRAET L MELEARIFACT R

AT - KR EE e FRILHRIFHARTHL > 2 BFH B
% o STEADI RIFE i hfr = & FlF A%k > v L LR n 500 ¥ &
B oo WERGF P AR X E AR PR B r ot E L p AR

£RARHELAEIFE ¢ B STEADI 1 £ & - Bag Rt @ dfonit & 3=
e+ g o b P X & A gk g g 4 (Centers for Disease Control and
Prevention,n.d.,“Evaluation Guide for Older Adult Clinical Fall Prevention Programs”
section,para.25) > Santos % 4 43 ¢ A P > STEADI RIEHIEP i H L 5 B
e ' @] (Santosetal., 2011) o Tt 5 KRR A P o STEADI BlzER (7A@ &
E AT PEREL B2 - o

~FMS # it L8 %

FMS Pl 8- fapid ~ 2L RB 2 2R B v - £d #70IF
BB~ 285 fh - AINREM S ERAF -SRI LR R {osRiE
8 €L 57 =~ (Gray Cook et al, 2010) ° *% 7 BOBE S R RIRE 0 B Ade iE
PEF=ZRRRE > d A L3RR R 194574 1% it {747 & (G. Cook et al, 2006a) » +
- R 0-3 4 dT a0 A HAR ML WP DT A G Ph fg AR < o FMS R T A
HEEN ] £ REAE 6 R ek e Ko TR R F RRHR § ¢hk % (G. Cook etal., 20063;
G.Cooketal,2006b) > 15 v RIE3F sa A (Fehig 4 > @ 2 A A %4 £
HWE T btk FAdk s hE o
Ulrike H & A 359 7 #4827 FMS B3¢ 7 a8 2 RTIf 4pM > FMS v (T 2 32 ¥
EABEILRWER S 5 T R g1 £ 2 — (Mitchell et al., 2016) -
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E R PETIR < FF - KT o Cress (1996) 7 =t 7 it e+ 5 ¢ & &
ATk A § o SR F P R E Foik b i) mﬁé‘m %pg %F.‘i%ﬂ s # e VR A
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Skelton % * (1996) 47 1 » # i B3 7 Wit & T oL d B 0 B LR
2+ p ¥ 7% # (Skelton & McLaughlin, 1996) » P 4 it P2 T4 £ 424 ¢
By o OB KA Cress e M- T Gk B 24 LR e
2T o B RS RFEIR B AP 2Ry SO T S
¥ A 2 { & ie* (Guleretal, 2021) - # s 2" % 3] § e P andd > 3 F &
FEMfEr Y BT EHEFRADFRME FHBEARE AR {FE R
P Fek s A s UEHGFE o Gldel FREEFDFZ0F 040 A}ﬁ,é—hg
TIRH AP X PR T SN R B Tl for F
PRAE? B EE A RS NS i’?ﬁv’;ﬁ'g‘_ B RLT X)) l‘é,;(GuIeretaI.,
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(Simpson & Salkin, 1993) o # iy 2" A f M & d (T T > L AL L audH
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TERFIERER S TR «Jr"?"/w/,%‘ﬁ TR RYRFRAIERGIPER
PO fAREBERAR GRS W R -FBHT A F A LI 15
2 T 8594 B A (flossing band, FB) | (Driller & Overmayer, 2017) » FB g * =
i AT SE Bfaf ¢ R AME P Mo e RRFPBHL R T
HAFHB T RGBT ERAS AN REG]1 I 3L ST ﬁfi%
(Drilleretal.,2017) » j&_a 3§ 4c B Frirf‘h)ii C AR BPE AR E B SR B RAR A
(Konrad etal., 2021; Vogrin etal., 2020) = @ FB ¢4 3L > 7 5y Flig ¥ 4 R 2 %
R R M E T BN g ik o A T R (1schem1c
preconditioning, IPC) > }* p* ¢ & # ’%T\ﬁ (adenosine) ~ % Er’x (bradyklmn) -3 0
¥ &85 4gd F (opioids) & p iRttt F (Eisenetal,2004) - ¥ 13 & m i g
2o Jeige de (Andreasetal., 2011) "f plzoeh s W Vg A% FB @R 4 pF o
BRAFEIRLRBUINGE R A DR EIRF AR L LR KT 0 H A RN
Mk B en® v oaka P4 oo Jeiga ot i 4 (Loennekeetal., 2012;
Pope et al., 2013; Reeves et al., 2006; Takarada, 2000) °
1245 Konrad % (2021)w kg4~ % dp o & S#cw A FBaEm 3 ¢ BRSO
BB R AR SRR CERARTpMEE PR PG ¥ LRl S iE R
fdoegtet s B v g 2 o R FB A BOTEE S8 AR TR SR R
2 BB A 4 7 B ¥4 (Driller & Overmayer, 2017) ; @ FB 4v B3+ 5% b 494 7
LR AR By vuig < poA (=] (maximum voluntary contraction, MVC) 3 & & 258
(Kaneda et al., 2020; Vogrin et al., 2020) ~ $>* TR 568 ~ 4 £ ﬁia?] s 2
5T #7s } BE ¥ :cd (Chang et al.,, 2021) » 823 FB i * 0 ¢ sheppt 3 p % (5
Tl i AR MEFEE RS 6 7 FER S (Kiefer et al, 2017) o {2304 F
?{j #;] 3 FB 3 M &5 & (Gahs & Cooper, 2022; Stevenson et al., 2019) ~ &
| % (Drlller etal.,2017) 2% A H¥F o
7 b oerik o F e F FUAHFBaRTY o AR P ANERT S
%EFL WO SR T v H 0 Bt B 13?]
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(Electromyogram, EMG) &k A 454 S avp # 5 evep R0 5 2 2 0 133
BT m;figfﬁ i ;J—4F ' o

SRy = Rk
AL GHEHE S A N S R L B P IRERE S T g
EOE AR P
Fmiridzha
-~ }_ﬁ:&'

TREFFP LI LI AL ERMELFL L 10 L 5EF 5 b
9“’5?*”? 4018810 & £ F 11723549 24 T ALE 625148 2
TR 8%32\9)°K*%*w£18%ftﬁieyipﬁ%ﬁﬁ
f%f\‘j‘,{‘}:ri'éf'qﬁ ‘J%—%K#IEK’T L—pi\‘]\(’bl‘rﬁ %}‘?%L—F‘l%%'&paﬁ *ﬁgp
i38wir Ly 0 20 EERFL N F oAt

CRERREZ R
(=) 534 B 5.08-cm width (2 in)
s R RGBS i o
(=) Smart Handle Pro ZSH-ZP
LR H TR R SR W R REERS Bl % o 5.08cm B A4
* £125%= 13.53 (0.25) N » 50%= 24.57 (0.28) N » 75% = 36.18 (0.39) N »
100%= 45.89 (0.62) N » 125% = 54.68 (0.26) N » 150% = 62.54 (0.40) N -
(Cheatham & Baker, 2020)
(2) e e iF
8@*“ﬂeﬁﬁwwa$b’&JéYVD“hAvuamﬁw9m§
RO AR 5 00 & ) (4R 1) -

a) Y3 E




) tALpE h)y + & L&
B 1 (ah) F %raHdith > & BhivniBliiindd LB LEEITHR

(2 ) A
AFTF @# % Noraxon % @ "“F % & 4 47 % % (Ultium™ESP Noraxon,
USA) » 2 MyoResearch #it # P~ I A4 4772 = ER ¥~ 32 = Bgoesh RIER ~ m
gavs TV B (doR] 2) MR ABLEZ Sl TR F
2000 Hz ° J 4>#c¥5 5 Rectification f8 i+ & > & 100 £ §B~— = 3543 (root
mean square) T % it (smoothing) > I 4v 72 & 7 ICT WMELZ A < ¥ B
(Peak) © g ¢t > AT FICT BB FA S E F P L 2w B RERER R K
felt R g 0 T T R R A BT RGBT -

T \\\

W 2 EMG »“p 3 5LR | B (Sensor)»t 9= = Ep AU~ Ax = ERAUAh flER ~ W = A VU R

TavEw B

(7 ) Upper Quarter Y Balance Test, YBT-UQ

YBT-UQ # - fa# i P3P 1 & > ¥ 30 gp|P g H 4 4ad + L
R e o PR EF BARAEFTR (92~95) friep TR (.99~
1.00) (Westrick etal., 2012) = Y A|-T mplsk £ 5 = B > = (P @) ~ T hig] ~ ¢
R AW 3) 0 A R & 0 R APIRE @Y O B L (Z R E 90
B~ B @ B plE C7 #RRI Y dpdaidah2 BFanpedg) > 2 R
3B e Y A TGERREL (- S el ¥ B SRR P REE)
x 100% > & YA Tgraspli =2 B2 e REit ki@ dfe + 3 (Gorman
etal., 2012)
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a) Pl b) ™ ¢t c) *¢hip
® 3 (a~c) UQYBT = = »

=" ?ﬁ/ﬁfi

AFLHFY AR RN0 L F P fEr Y FBA X2 8 FB /4
N2 FERIEE T XRRA G FARAR c MMEFB A kg 0 d A
REEE RS BFER 2 RIS > F-GgREI - b2 - E13
FRZ AR YT (doBl 4) o A BN RA RS S 50%= 24.57 (0.28) N
(Cheatham & Baker, 2020; Kiefer et al., 2017) » & 4 » F S FH 18 7 w8 far i |-
BEfEi |l LR R A3 o) LA 10K T FESEE A RiFRY 7
§RIIZE ~ BAME s R5 SJA TR > 4of L FHRREFB 2 A

?ﬁﬁ—?—! {6 BT AR T ARSI > a b e 1 BLE R B (sensor) 0 LTS 4
HHEP PRAELE EABEA R T AL TR Lo e T L0 gt
ﬁ ﬂ’mF—ﬂiéﬁu%@ﬁw‘fﬂﬂ#’ﬁﬂﬂvﬁﬁﬂﬁ ¥R

B jer I B SR E R 2 BT YRR A e o H 2 g (TR
BEfelar) FRAE o 005> SR FLFRY o d PR SRS
R%ié;ii’$ﬁ*?iﬂw%%2ﬁﬁ?§BT%@%i%i%o%ﬁﬂ

PR A s PR RL 30 518 EATRISR o B te 0 S 2 TR PR &R
%ﬁ**ﬁ4®1®§?@%34’k%EMng%MHaﬂ%,ﬁif@%
e P FREL 3040 2 E B e Bbo X E1F 5 YBTUQ #kc¥ chke &k o

B 4 S0t BRY BYESS
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T o~ ST

A3 1 SPSS for Windows £ Z gk #8 28.0 5xi8 {7 & 38 bzt A 470 975 PIE
2 HeiE g T ok (M) fefR £ (SD) ki A o 1 gk s 4E
YBTUQ = i % (P ]~ 2 #Hipl ~ 7 #hip]) 2 4R T 2 g2 84 S EMG = B
B (PR s B eRiR s T b)) B e (B BN SRz EpAVChlER w2
U RO 2 B4 % (B (Peak) o AT T H* SR & t & % (Paired Sample t
test) T %A 4~ B (Fi2) B3R B®L g=.05-

5 B HHE

- 2%

AT AR AR T B AN B R T s T R o
/":E'TL 7 :"ilr—*—lﬁ ’ l“«”—-ﬁt‘&f’%\» 2 % %\» t"'—i‘—-‘F o d %\, \32%1 Eandt) };2: FF;;@\P ]PJ
el fZ e (tao=-1.89,p<.05) f=7% :wW°Mwaﬂ HiRlS R (tao=-1.99,

p<.05) A EKE L7 bk Hx g% FBAED Hvop e @6 H ~id
FREe g REEET F I FBOFRFRT ”AEEE"‘"‘WE’EP\ (R
B e ip JeE e B R 2 B R BRRE o BPREF R A~ FB b
Bo(R D) ¥32 o e BRITT 4 BEFB g @ % o B g % FB
SR HARRRT AU 2 AU D LA TR o B B2 2 gp et plER At o4
R PP RFHEEFLE -

%1
3 3vuR w8 Peak (B2 3w M Suit (MESD)(X =: 1 V)
3 /i » FB # 1 ~ FB
Foraup
. ™R Foebipl kR ™Rl bRl bR
o
641.60  1463.6  623.60  823.90  1228.00  759.60
*ﬁ"t B

+225.04  £752.58 £212.64 £391.06 £325.41 +£270.04

IZZ Epe 57450 1103.00  893.60 825.10 1218.20  1064.40
RIEE)  +180.84  +633.55 £12524 +45445 £699.93  +287.62

1510.00 1421.70  1372.80 1496.10 1445.00 1274.20
+536.28 +439.72  £738.87 £524.79  +642.18 +706.42

376.30 211.70 310.80 375.60 213.70 319.50
+368.97  +67.85  £263.61 £264.73  +90.21 +219.93
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42
e B Peak B4 £ 2 L3t & £ (n=10)

sk < % tiE piE
PR AU n g -1.52 .082
oo gy 1.15 14

T ¢} gy -1.76 056

Rz B ™Rl -1.89 046*
(¢F il EE) toebi -0.48 323
T ¢k iy -1.99 .039%

ETHE A L L 0.08 469
4ok -0.12 453

T ¢k iy 0.31 381

(e m g 0.01 496
4ok -0.07 472

T ¢} gy -0.96 460

*p <.05

i 28I P Y A TGRS o3 A~ FBEEF R E 4~ FB(p
2] UQYBT » p<.05~ = ¢t o] UQYBT » p<.05~ %4 » p<.05)°

% 3
F Y 4T g4 4 (n=10) (M+SD)
o B(H = %)

B piE
3 /i~ FB £/ » FB
P g UQYBT(cm) 110.8245.31 107.6715.71 0.015*
+ %} 2 UQYBT(cm) 78.84+8.37 77.13+12.19 0.237
T ¢k ipl UQYBT(cm) 94.88+12.48 88.2+7.89 0.012*
KA 94.851+6.46 91.01%5.21 0.031*
*p <.05
=~

M%;:;-‘gié;%%éﬂaé% =AM FB b s i L e s v AR 2 R 5
SHTE e AL BERFR SEFRY FBIS A s T frop RIE TR
'?”Eb"i’;&?#rﬁ—}’/‘\dﬂ-léyFBB%’mL‘/’]FIJ—S 2
R Bt ETIEF AR KE (£ 2)e st oo a5z e VR SRR
PR F R ERSEFB O o

el ez 388 H L Peak B 0 AR 2 2}»—"’5% At FB Ii2{7 3 &
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i
‘?“

S TR 1R 2 B RIET AR RIS T Ch iR 2 v T sk ] A
-E‘ift—d . gﬁ{ir Riemann & Lephart (2002) 45 1 » # o £04] p a0 __gg_gﬁr,}h\ﬁ
7 R MR a:i%i‘]i’f v A “'T)a Ehob (TenAdom ST R A g B &
LT E > i 5 FB A BRaghans 4]k W%liﬁ’fﬁéN%L$¢
%iﬁ?’F%@%w%%C@ﬁﬁﬂfw¢®@ﬁ’ﬁﬁmwﬁbﬁ2%i%
E A ARk R s (Lawson & Downey, 1993; Pang et al., 1995) o g ¢t >
FB ehit # & &40 o ~ A K~ S0A 4 RES S ARG ¢ RPN
AR Rig o ER LS (Behm & Wilke, 2019) o 28 @ > $R b 302 5 = 43k |
PFBR SRR Y 0 VR R TS AL DD HE e B R R I
A FH o

R T %:g_;
UQYBT prdie =72 12 44 fﬁ
A BERARIY R O R R S
N7 e RAEEEFH A e G

N

4\1—

§ F%*@””ﬂ’ﬁ%%?ﬁﬁﬂ%ﬁﬁ
FpieAeBhd vhRlenE B2 N RIRER A H T
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Iy

2

L
By g 0F 5 g ok KBRS G
tL oIS L EGT LY

Lokl i oz gk EELR R ANRIE TR e FA G R
Db B R Byd BT U RACE PR FHE A 5 b B e ’Lw‘.s;a:{@r.

Roop (22 1E% o
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Aoz Z B ACCh RER PR A Y T ERlEEent RS el E LR TR
T oap s BT L 7o wARM o FI AT EAF Rz sk RIEEINA > Hovp 3 ¥
‘hpRIER 2 KBRS '5‘4\%’5 ‘b 'F—‘JPP‘-’WLQ\F%W’ ot e ? B BN
R AdETDE Bk T HE 0 Y S RBRI A A RR
RS ”Pfﬁljgfﬁﬂfi@;’mqu oo R 0 £ FASELEE A ok I T H A A B B
LA BB ENE S PR BRI R e d BT A Ak bR e A

14%?£;§g, 5 2ok g -
Fa T 2o ML HFRRE Y S BRA TV LR g e i T
WA PGB R FeeniEr o FL o T U RETE S FB G 2 T
e PRA D AR BE S bt dr o ERA S TN
AL

u

T =Ry LR RS SRR T T
h U iz Z Ep U2 g l{(fqﬁi{;‘?c o FR A o Hopk % F BAANHE G b ke 5T EN )
Tt e R A TR 4 T T LD FEU N BT b 2 v VAR o
EH A RT SH FARTA B S A B b E I o A R 8y 4 e vh
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AT RETFE L Ty A

WRIEF) / AR/ K ) Mg
B2 §22frfe < §
#e
I FEF A B hEERY > F A2 AR e 22 Ay
{ﬁwé%ﬁﬁ%#ﬁwﬁ%ﬁ@%%éiv&ﬁﬁ%kié% T T2
ES S I z“wiﬂ“ 9 M B3 117454705 A 0 BB E 1 73.346.63 2

T oo 8% Y F T fgmplE (Y-balance test, YBT) » & B £ B & § £ &2 & 72 -
g 20~ 30 f- 40%% £ (body weight, BW) » £ # YBT 4 #icie 4 15 » & * H 7]
FHBEAT O SR EFRER TS =05 % 1 A A fEaE o
f 20301 40%BW FFem Rl ~ S8R~ SR RIBZSFEL BT AEEFLR o 7
HF . SH #72 a8 40%BW 2. YBT 2% » ¥ £ & f €2 #icid » TH #2
A AO%BW R YBT 242 g f €A F 2 b o B 1 &% a1 > 5
L4 20%30%BW 2 £ B> BT A TR T LIRS R A B AFE
FEE G LR KT 40%BW o EFH g TS 2 Hf 250 o

M4ti © Y-balancetest ~ ¥ & ~ & Lz ~ X4

WA IEE AR
E-mail : fcchen@mail.nknu.edu.tw
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T

o BE - B L s X T70%2 = 5 b A5 FeF A24E 200 A 3000 o
R b eng b Bt LR iéfl?:‘f'P B e 2 oD f%é“f*iéf'ﬁ-‘ﬂ“ & B AR R R
= (HhIeE 0 2004)0 @ PR L EATAIhE L S AR L A E T & F AR
PaL DR LERZER ,Eﬂ,‘,_%,;,}},‘( ERESE 0 TR A g LA (i
FRELE K 22021 ) 0 JEAR L~ P L s BULE R BE S JERRER S R
AR A B R R e T TS P LR s 2 E AR TR L
EX e N FREEREE > KXF e 7 R R R FrESH TR
BEZHITERE -

MTESEABLT AR R AESRAP RAENE LR ik
01 P 742 11.8% 9.0 %BW ; 2-3 p {74% : 24.6£9.5% BW ; 4-8 p {742 27.4+
11.0 %BW (Lobb, 2004) - » 8~ I0a 3R L2 F £ > < #EE_1-3 % enfFfe > + "L
2.8 LA BR PIE ST P (FFe it 2007)

ﬁ9?¢‘féﬁé**** U o
(shoulder + Hip belt, SH) (B 1) %= 755 & F fogg # (tumpline + shoulder
strap, TS) (ﬂ2) - f8755% A9 g#im{g@ FEN S - LEY
AT T R um@w% WA e 30%PE BEH I T A (EF 28 %)
(Laﬁandra& Harman, 2004) » & {8 & % <% 3§ g "% X (Oberhofer et al., 2018) - %
B R Iy T R I gt N S R -RE &
1) Ko IMAe DTGB LERTHE R P XF 3007 0 A FELITRHA 2 ERE
(Fl2 2~ 2402017 )0 0 B L2 (T3 f hE 8 k350 < 2§ 2% & 40%BW
DT R AR ERER Y T 5 TS 2T (FRE > 2018) 0 A
FORS MREPEZTARLDRY ARFF LI FTER T AN
FE SN TG adad g i B4 (Bastien et al., 2005) ©

T frae 3PN A LA #F T §F (static balance) £ & it T T
(dynamic balance) » # f& T ¥ &4 4 AL R BAF L TR BB 4 o
Bofi TR AR AR TR FF A L2 i 4 (Hatzitaki et al., 2002)

LR A - R - R TR 4 £ T ek anbiatic 4 (Filipaetal,
2010; Hrysomallis, 2011) » 4F ern-E ?ﬁ'ﬁé 4T LR 2 g b Y (Steffenetal., 2013;
Sugimotoetal.,2015) c + it 4 H Ay R A LML gt f £ 280 rie 7
B Fle F iRk BR . B R D m‘i pt »l'"w% - 2 F o AP
r-/f?“it;“’i L RETE TR EFERT +ﬁ§‘ fvmj"@—?nb §E R h
fe 22— o

109 & F] 5 S B 0% 0 WGER PR > B4 b Rl R B RpT R 0 B A T
OB S o CEF R LA T R e LB E i ey 2R S o 3B SN
Bzt 108 EhlB T it Hic s 241 % 258 4 5109 & B £ F] 7 453 i 653
Ao BB RAAIG AT = < RF] e
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PRI aE R R FE MR A R T ’}1“5‘2 4 (Games et al., 2019) - #
AT g Y F T gmpliE (Y-balance test, YBT) &7 » 2.d % & 54 T 7P 5%
(star excursion balance test, SEBT) ey itm ko @it = B> % @ l(anterior) »
fs ¢t ip] (posteromedial)’ t p ] (posterolateral)> I * B 3 iz ~»x A& (Pliskyetal,
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6-9 ¥ AT R Y LA kY

% 10 ﬁ feip 1 fs Bl 1
% 11-14 #% LT R R Y DITAE F IR R
% 15 ﬁ fs R 2 fs iR 2

FRARRSR S
7 & * PASW Statistics 18.0 i& {7 & 38 F L adT &2 b3t 2 47 o
(= )?I?&h | £2 50 i)

MARREERE (XL s X2 ) S R AR (B ITL
Mg fradie BB A 8) 2 %A EFEHRIAEFF R ELH
(One-Way ANOVA) sk & 2 B 2 32514 o

(Z )% B muer = BRISRIEER

AFETALZABABFFAFFLE TRFen > 2 2LLHE (al)
L2 (a2) & ;B FF 5 TiplskreE 0 5 aip] (bl) ~ 18R] 1(b2) ~ 5B
2(3)> {7 2x3 = F]F R &K% B #ics 17 (two-way analysis of variance) 4

%‘%r‘?fgﬁf_vv‘JJﬁr PISRFFE jendas 2 2e % 2 HZ B o 23 0%t &g
FoRE S EFH SO & 2e% 6 2 (simplemaineffect ) » & £ :E & F K& > pliE (7
H % & cd F {8t #& (least significant difference test, LSD test) » 35 % 7 iT % &
ERFARE BT RS T (maineffect) F oo 277 2 B ¥ R8T
= a =.05¢

]

B EEHH

- 25

AFTEANT P HREERE (2L s X2 0) S p R 0 Ha
%ﬂ(@m%ﬂ&?&&~§ﬁ§ﬁ&&&)g%%ﬁa@ﬁ%%ﬁﬁﬁﬂ;
% % #ic (One-Way ANOVA) 4~ 47 > H B rr i &2 ds (T4 3 P2 B B s 174 &
FArdk 5977 od A S EA BAn P BEAZ B IFARSTFILEAREFAL
BoAaad BARBA O WIBG PTG ARRE S FEET - R KA
Boo 2T LT LT 2T w Pt (FA RS FEFHBEER 2 Jeiidcd 6 2
7 51w e

%5
RERAFTLRTP2Z BRESMTHE L
R LA $RERR T340 pd R B340 FE piE
IR EER il 176.33 1 176.33 127 .29
I 1386.83 10 138.68
EX 1563.17 11
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L F ok R KR 13.02 1 13.02 009 .77

B 1389.21 10 138.92
X 1402.23 11
IS TLIR o R 6.75 1 675 011 .74
B 599.42 10 59.94
X 606.17 11
LA e (T AR o R 80.08 1 80.08 150 .25
B 533.33 10 53.33
X 613.42 11
*p <.05
% 6
AELF PR TLARSTEERERR L KE
R LH w0 i ts R 1 {8 R 2
DI FRETR 32.50 £9.09 54.83 + 15.96 53.58 + 10.44
L FR R R 36.67+11.91 47.58 + 8.09 48.33 +11.83
PR IFLIR 54.42 +8.19 78.75 + 4.96 82.42 +5.74
L e (T AR 49.17 + 8.47 73.42 + 8.69 80.42 + 7.22
% 7
LRI FERHREGTEARETEFREER 2 &KE
%9 LA iR feipl 1 ts iRl 2
rACEF R ERR 40.17 + 13.95 41.25 + 11.54 48.50 + 10.38
LT kR 38.75 + 11.66 50.00 + 13.58 53.67 + 7.49
PR E T IR 52.92+7.27 68.17 + 6.30 82.08 + 7.49
L e (T AR 44.00 + 5.91 82.67 + 6.35 83.83 + 3.27

()P FEERERAFELEY HFFLARSET2 LR st

FoFFRERVRBEATIER LIRS TLA RS TS S0 8
ST o Mgk AR 0 WIE L DI ER[ERI%S B P RBHLT P ok
(F=3.66,p<.05) & ¥ » %7 5 XL, wuBp%s B FHnh 3 iF

¥ ook (F=7.10,p<.01) EAE o Flp % 2

B E B Rk k AR e o

% 8

it THHwn ) & TR

R LR HFLARETL S AT RRTBARSFHEL A

#7441

Fig piE

Partial 72 Observed Power

EgiR

83



KA 1.82 21 0.15 0.23

iR = 99.65* .00 0.91 1.00

JB W] *R A 3.66* .04 0.27 0.61
L7

K 0.57 A7 0.05 0.10

iR = 204.35* .00 0.95 1.00

S8 W] *R A 7.10* .00 0.41 0.89
*p <.05

L2 & T2 RS i i Bk ¥2 T RA4T

BERd Z 99T VHIRL RS TLIRAT B IFER %Béf L w
(F=5384,p<.001) ~ X324 (F=4947,p<.001) 3 2+ EHFLE -
AL B RETE SR % ;i fsrtf 78 3 fﬁﬁ%‘ig"‘];@
ﬁ%%ﬁjﬁﬁ@ﬁﬁ%mvﬁiﬁ££@ﬁﬁ%ﬂ%?*@ﬂ2$ﬁ(MZ

8242+£574)~ 4Rl 1 2% (M = 78.75+496) PRGN Hp2F (M =
Mmi8wym~£££9%m%mwﬁmw£2$ﬁ04—8ﬂB£M%
PATERT SR 1 2 (M = 68.17+6.30) > A FENHRAE (M = 52.92

fMD°m££ﬁ§W%ﬂ¢WF%§£W.’WH wzwp>onwaq
1(F=738,p>.01)~ 13 2(F=934,p>.01) * +xEHFLE LB 47 4
IAEHT o R wm b PRI TARETAEF LR o

%9
2ERHFARSFTEHL L %ERRESTHEL A
2R KR Fie pE FRR

iR %

LT 53.84* .00 82~ 1>

T e 49.47* .00 f62> 11>
f‘ﬂ“v‘]

iR 0.15 .70

fs /?‘J 7.38 01

fs B 2 0.01 .93
*p<.01

QAR b TR B Bk TR TSRS
Bhkd 21097 > PHAREITR B ITEAIRL AT PIFEPISEF ) 2CLT
(F=72.64,p<.001) ~ X >4 % (F=138.80,p<.001) > 7 kg ¥ k& % 0.01
%’@¥M“+%Om’&@¥iﬂoﬁ%%*@9%@ﬁ P T m 5
BRI E T S ART BB RSN RN AR 2
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BE AR E TSR 2 2% (M 80.42 + 7.22) WA R TSR 1 2 (M=

73.42+8.69) > R F RPN (M = 49.174847); A XL 2 e H (T A
I}ir‘%‘ﬁ‘rﬁﬂfé B22F (M = 8383+£327)~B 1% (M = 8267+ 635) ’
PRSI TR (M = 44.00+£591)c @ L4 & .r%t At b E eup

iR GEL@¢>0U\@M1@esmp>on~wﬂ2@574p>mh
EREFARRE AT ARIIEY TH L p R RIRFER OB TLARETREY
e

% 10
e A RS TES L% ERREEAHERE
23 KR FiE piE TR

S

I 72.64* .00 82> 11> %

e 138.80* .00 $ 2~ 81>
K|

T B 1.68 20

sl 1 5.40 .03

fsipl 2 0.74 40
*p <.01

(= )7* P\""#ﬁ&ff’f%‘f“'ﬁ e SEEGE i (S YO A B S (A

r]+ MERI P HEA T 2B LR ERE LR DS F40E 11
G LBER R DR SRS B B T (0 ek
(F=3.84,p< 05) ZRHF TP ZEEF THF e & TR l B
AR A F R R o B L LI mu| B p%S B R T (Er
re% (F=.14,p>.05) Rk x> w7 Dk | 71+ (F=811,p<.01) &
By PR TRISRIE ) DL Brak e T e

% 11
REE S LEEFRFRRZ - FF AR R EELS R £
R LA Fie p e Partial 72 Observed Power

EE iR b

KA 0.46 51 0.04 0.09

P 8.11* .00 0.45 0.93

R RS 3.84* .04 0.28 0.63
Lre

KA 0.44 .52 0.04 0.09

iR % 8.69* .00 0.46 0.94
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KA Rl 23 0.14 87 0.01 0.07

*p <.05

L4 FEmarld Ha B2k a2 T s

BEd A2 12477 > VHERILEFREER A7 RIS 2L
B (F=1058,p<.01) Z8¥LE > L2 (F=138,p>.01) AEHFL
oA rEIFreFEs v RmyG SRV RATE T 2ELF RS
ﬁﬁ?upIﬁﬁﬁﬁim’ﬁ\ﬁiﬁﬂ§ﬁ$r§mwﬂz¢E(M:
53.58 £ 10.44) ~fsipl 1 25 (M = 54.83 £15.96) ¥ RE>5 R+ M =
32.50+9.09) @ iﬁia‘%%ﬁiﬁf‘& b e E wmulpE R (F=1.20,p> 01)~
Rl 1(F=3.77,p>01)~ t5R]2(F=53,p>.01) * AEHF LR K&, &7
IMEHT X mh ok iF'J%Fbﬁhmﬁqué\IﬁJW;{?#‘gﬁ.g EQ

%12
RELEFRBERAEH LI %S RRESATHELE
2B LR F e piE TS R

iR

rEEELE 10.58* 00 B2~ 1> @

L rigle 1.38 27
R

iRl 1.20 28

il 1 3.77 06

i8Rl 2 0.53 47
*p <.01

QA R B R 0l Rtk R T E F S RA T
d 4137 2% @ 2EBRBLETRAFEI P REEAELL B2k T
FIASR23E (M=51 £ 2.86) 2ispl 1% (M=48.79 + 3.23) &
'ﬁ-" ET IR M=37.71 + 3.4)> @ {sip 2 'ﬁ‘v?w/? 1% >ed 22
AZEFLR BT DA SN LR LG 30 g ok XA Bk
Boehdas £ o

%13
J£ﬁ§ﬂ$ ERIERERREAFTHELZE
%R LH w0 ] EREE fs 2
KRG -11.08* -13.29*
ERIN] 11.08* -2.21
fs R 2 13.29* 2.21

86



=k 37.71 48.79 51.00

*p <.05

~ 3
)V RHRERAGEREHIEE THERETARSTEY S B Y B

(
By

d 49 2 ehd (FLRE T o * #F M 2L N{s P 2~ 18R] 1 RIS =
BREFRNRR ALY A LE TR OER 2 BIBR 1 S EF RN
IR D & 10 L4 s (AL E TR S 2L 0 il i) 2 B4R
Liplse 4 > “REF R RIA G > A TR hiR 2 SR 1 2 EEFR
AR E o I REHEHAP THRE TR L T AL AT A EY I P
B HFFehapr b 27 5B LEE N 2R RE L ALEEHTL
RS2 2EREHCLRETEF 2 Tng Y 3250 2 %3 1w hd 8%
ForEEB RN (2012) Rk F ) (202004 3k 2 B HE LS ER 4R
MATS5AF F i PP REEREEAL I o B V8 H o KA > FlE (T4
R et bR ey AEHEF T EAHET FRELETAHR K
FREDEY S50 AFTRAHE TR D AREIFEFE L (PR
2018) > ¥ L 4T 4R 27 2R TR (TR B Ap 02 0 X FIARE Y 3;,::—‘& A fged s
Pt (FAIEH A BV € ApTehA RS -

(C)P P RELLEERFF 2L DR FRE R T Y L2 F Y B DY
}g&

d 4 12 2EE A FREERSSFRITLL e anidp 1~ (SR 2 2 F 8
FRERNDRIE A A CE R TR RS G LT FRERA G 2 g Y S
reofRm o AW EEBEE Y S 2TEBaRE P 0 (SR 2 N F ek T
AFELRAHET N R FG 11?%’ LEEL T RBEET 2EE AR ERE &
FARCCTHEHIERDRY AET A E R HMEER TS B ERMEE D
VAR DRSS S Y 5 @ PR BFVEBI AL | eock e ST
PARIMERELARIATEIIEFLE AT RAEV L RFL  LERS
fFe g g ff;ﬁ””]‘ﬁ’@%”%#ﬁi’fgﬁ"?fe’&?ﬁ w0 Rl F A A
—gm%‘f” Bk A F AT 2B 00 DA (T 4TS BRI
REAL DB EEMTHEL > ERVAZRITL S mﬂif'&‘ff’ﬁﬁ At
Y44 A 13 a2 ﬁﬁm?ﬁ%r&A%@mz CES NS B A AR Ut
P LR F R R DR N AR P LB A SE LIRS 2R DY
o RI2FE G RN & L—?aj*%‘%}t‘ A A Ik o

FHA P Hh2Efp DL A LW FRE Ry e 5 Y8
Bevck » 2ERBRAFLEELET > A2 TR FRERAR G é@v%‘f% #
FOXFEAF 2FELE A XERFRERAG L EY BB kR
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T~ Bwmadi

FETH ARIFET 6 > ek BE AR ZHEEL 2EEHITLR

WA LR R TR LE 2R IT AL TRFITAREF 2 }_-#?:’f?;?fnm%
REFEF 2T Y Ac> 2 LB Y BH %k AFRERE S 5 o
Ik BEEFZHEEF MR > PRI LG AL 2R LG KT 0 T
T Y Bk BAok BREF 2ESEFRERR > XHEHEALFLE >
s € F peidamck o 50 RAAEF i SR Bl ERAKEK
PEE R A RERRKEER > T ARKE TR Y B IFL RS ok
}ﬁ&ﬁﬁﬁ%’iﬁ%ﬁﬁﬁ?%ﬁﬂﬁo%%F*?uﬁﬁﬁﬁ&ﬁ‘g
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KEER S Y X0x 8 F 3 LR AL ot o0 T U BTG A
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F24F (2005) Ask2 @& FLE B P2 F3 o A BT 0 790 22-28 -
https://doi.org/10.6162/srr.2005.79.04

PELE (2018)c £+ HARERFERRAIT -FZ £+ FF4F > 8(1) 85-

97 -

H#EET (2017) - 2 FREZE A > iﬂ'"’-‘iﬁii”i-’ﬁﬁtﬁi Fae2 o Wz B L
FAFRFPESERE LG 0 BAR
https://hdl.handle.net/11296/hvz9h2

A (2020) 0 A R RETAEE A EEEY F SHE D LS OR I
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g

oo E iy - ENARER PR - BRLL ML > 7 5E
AR AT Y e Tk R0 58 g dp g A eF ¢ (Andreassi, 1995) o 3 v
e e B N A b A S o 5”*(5‘1?&»@?!3%?[ AE S ATRSA RS B RIRE
BAREESR o AR FILEEH R G TRE F PRen FRT o g R
BA S FEPFLPESAI BRI BTN B S AL
ﬁ?’ v gE A B s ¢ (GE BV > 2021) o W‘“%’ﬁﬁi@?ﬁﬁ”’fiﬁf Ao

EhHE2 Y T fRERR T 0 AREFT UL - SR iE
ot R HiE o

F OB ARBETRY FER Y

Folkman £ Lazarus (1984) WE PR F‘%’ ZECLC TS LS
%ﬁﬁﬁ?ﬁ’ﬁéiv@Ji Mo Lt R B G FE P AT RADZ R
ERIRATIER B 7 5 R enE i o Spence fr Spence (1996) £ iT- #Hni B
EH A RANOCEFZ I NG EHCRTF AR EE P FN - B
kAt e o A Rk f PR F 7 REE R e L R o A e
F]% B 42 - McGrath (1970) # <R 4 #3% (model stress) # 7w @ B+ & f
AR F A na & R FlE d R E R T\kf’«‘éi‘h—ﬁ fe 4 e T HTITIR o IR
B4 FARG T BHETRER TR RS SE LR 22 P
SRR R AW ayEh 2 g 0 B X RARS EGe BRET(-) RIFTEE
RE-FITEZEFINRE 22X - BERTOEE(Z) BS - BRE2DE
AL (E)RAFT R AL G S TR LG d R DAETLf G (2) £8

FAfs BN LER ey JEFRDE R LR S R
yuph ?ffrEE‘ pAIEREER ﬁéﬁ’ﬁ%gfﬁ@* R TG TR ERE
FERA e 4 B e 4 TEAR & KRR 4 o (3R 2 > 2009)

y HEREE] H S A RER
i3l | RIEABRE A ZORI BRI L s
s | A a ;

® 1 McGrath /& 4 B2 55 7 & B

FOBE P I O E s e RS anplR 0 S kA HARELE (3

EW o~ FREF ~mPvt > 20145 § 2 & ~ s % 0 2004) o ARl R S Hck p
B FER SH St R BRL H AR R HEREME - A2
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.E." @‘3{3 %m;f\!"aﬁ‘ﬁ/;é’—?l{%—sig—fi‘“%gﬁ@ﬁOf’kn‘ﬁ ’fﬂﬁ'ﬁ”q‘i\-;\;q
BehE B o SRERLRRET N

3 TREERE EH B OB

p ﬁmg%*;&“*%;&&mﬁi‘ EEHFLEIRL K G
Bes B & ﬁvﬁl%ifﬂmj‘(@g‘ﬁﬁ%ﬁ‘ﬁﬁ%é\xa)
SRS %M#W}_ 120145 iz B~ § S foln 202018 ¥ TR 2
2020 ; gk ®g -~ X ¥4 > 2020) o i fd TAR > F o K3 L g RN B
& mifwﬁ | P PR peak# it 0 4 %ﬁa{b'“réﬁ R o 43S =t R peak
B A% RRI (R-RInterval) o £ &4 enffl4F 2 » 2 & F1 5 A 2 £ F > 4
'1—44'\»&“7 BRI (RRI) 7 ¢ BlRsnpt BFIE 03 XRRI§ F 5L 4P e
ol AR s X R H G R R I (heartrate variability, HRV ) o @ & # 12
FOE R R G R ,T‘é\'p##”kﬁvﬁ:ul“’@%#mm;}‘?@o
S REF AT - FEREF R RS- TR AR D
T e AP E S AR LAY o TR AR LR “rf"'lmmmwt’mrrbf’“m
fﬁﬁﬁ“ﬁ&ﬁjoﬂg,uﬂsﬁﬂﬁz AE g EE AT F it 4 2 AR S
s ALy o & (heartrate) £ I p A4 G A (F 7 ARA GEfonl A
FE)RE ot emt oy {éﬁ‘—i X HF A e PR k2 fE
,uﬂ.’%ft rﬁ’i‘g\i o
g B 5 (Heart Rate Variability, HRV) > £ - & Pl . i 5 % 1
FentiE e ﬁ;%f EERR IR {Av\’f"’r%ﬁﬁ s R Bl ER AR B R T T s g g oo
BRI G 5] 5 5 .wgu% T AP g EMEAT I F apd 2 oS XA
ELCCITIES o B ol 4@5@% .‘rﬁﬁ’,ﬂ‘b & (heartrate) £ 3] p 24 5 ks (@
FRBHETRREH ) BEHY ¢ SR H SRR R
RN LR o 2 PR e | %fﬁé@[ﬁ BF R oo {34 cRIARAH
SRR F'%”L‘ﬂﬁl SR REE A P BT R D fosep ARl T ’\’iﬁiﬁ'&‘iﬁﬂi
R (SR AT REAR R B 2000) ¢ 4 B SSER
BAAELRAGERBT 0 F 2 g AP R A G g e o AP R
TARNEERCERHP TR RO pEF B P REEABCTIR
AR (SFRAEA52009) c Wp 2 A werE gyt A2008F » 4-4iE 62 J"‘ﬁfj‘:»
PR NPTEF YR B FRED 2ZREBEFS VYO dopric L 2 Fok
Bod 2 B AA SRR B R R R DE R DR i (%iév}?.—
% »2002) o uﬂfbﬁ%%ﬁ‘;éﬁ,&ﬁ P EEe FEHER DR o0 T L SHRp AR
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Haire, Mayer—Schonberger 2014;Jordan & Lin, 2014 ) > X £ A e 7 % A48
PERAEREF P @A FL TR RS v RI A M RIFRER 2R RD
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A Study of the Influence of Sport Intervention on Health-
Related Fitness for the People with Mental Retardation:
An Example of Tee-Ball Activity
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Abstract

The aim of this study was to explore the influence of tee-ball sport intervention on
the health-related fitness of people with mental retardations. A total of 20 people with
mental retardation enrolled in a welfare service institution for the disabled in Pingtung
were recruited to participate in this study. The subjects were taught tee-ball sport for
twelve weeks and 120 minutes for each time. The physical fitness evaluation related to
Body Mass Index, upper and lower body strength, and aerobic endurance were tested
before and after the overall sport interventions. Descriptive statistics and paired-sample
t-test were used to analyze the collected data. Results showed that the upper body strength
and aerobic endurance of the institution users with mental retardations have been
significantly improved after twelve weeks of tee-ball program interventions. It was
suggested that this exercise program could be used as a rehabilitation tool to help improve
the functional physical fitness of people with mental retardations.
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Introduction

The statistics from the Ministry of Health and Welfare (Ministry of Health and
Welfare, Office of Statistics, 2021a) in the fourth month of 2020 showed a total of
1,186,740 people with intellectual disabilities, accounting for 5.03% of the total
population. Among them, those with physical disabilities have the highest proportion,
with 360,234 people, accounting for 30.35% of the total population. In addition,
according to statistics from the Ministry of Health and Welfare (Ministry of Health and
Welfare, Office of Statistics, 2021b), as of the end of 2021, there were 1,201,000 people
in Taiwan who held a disability certification (handbook) for physical or mental disabilities,
accounting for 5.1% of the total population. This represents an increase of 31,000 people
(2.6%) compared to the end of 2016. Therefore, it can be seen that the number and
proportion of people with disabilities continue to increase year by year.

Participating in leisure and recreational activities is one way for individuals with
disabilities to interact with others and an important pathway to social interaction (Darcy,
Maxwell, Edwards, & Almond, 2023). Lin (2009) reported that individuals who have
moderate to severe disabilities face greater challenges in terms of securing employment,
pursuing education, and living independently when compared to individuals with milder
disabilities. Providing leisure activities and recreational opportunities can help increase
their social participation, and ultimately may improve their quality of life. Research has
also pointed out that social opportunities and leisure and social courses are among the
important needs of adults with disabilities (Mirzajonova, & Parpiyeva, 2022).

Individuals with intellectual disabilities tend to age at a more rapid pace compared
to the general population, and are at a higher risk of developing cerebrovascular disease.
This can lead to motor neuron degeneration and significant loss of muscle strength. (Qiu,
Kivipelto, & Von Strauss, 2022). Therefore, maintaining remaining muscle strength is
essential for retaining basic physical abilities and balance, while also reducing the risk of
accidents. Individuals with disabilities have a higher incidence of illness in various areas
and tend to use medical services more often than the general population; yet, regular
physical activity can help individuals with intellectual disabilities develop good physical
fitness (Yilmaz & Mirze, 2022), and it can bring many benefits, such as preventing
secondary disabilities and reducing the risks associated with daily life, improving the
quality of life, enhancing future employment opportunities, and increasing self-
confidence (Chen & Chou, 2012). Therefore, promoting the physical and mental health
of individuals with intellectual disabilities through physical activity seems to be necessary.

The term "intellectual disability" is no longer just used to explain the level of
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intelligence, but also includes social, cognitive, functional, and adaptive limitations and
disabilities. It emphasizes the limitations and disabilities in adaptation, and with
assistance and support, these limitations and disabilities can be reduced, leading to
improved functional outcomes (Chang & Chen, 2012). On average, people with
intellectual disabilities have a lower maximum heart rate than the general population, with
research indicating that most individuals have a maximum heart rate of 8% to 20% lower
than normal. Additionally, cardiovascular comorbidities commonly seen in people with
intellectual disabilities can further compromise their cardiovascular function (Ministry of
Education, Sports Administration, 2021). Brooker et al. (2015) suggest that most adults
with intellectual disabilities do not engage in sufficient physical activity, and poor
physical fitness is a major problem among this population.

A study that assessed the ability of individuals with intellectual disabilities to climb
stairs found that those with severe intellectual disabilities had significantly lower lower-
limb strength and balance compared to those with moderate intellectual disabilities. This
affected their performance in hand movements, body posture, and speed while climbing
stairs (Tseng, Lin, Kuo, Huang, & Lee, 2018). In conclusion, individuals with intellectual
disabilities face limitations and barriers to physical activity due to their inherent
conditions, which may result in inadequate physical development and obesity, creating an
increased burden on society's healthcare system (Chen, Cheng, & Huang, 2009).
Adequate exercise training can help improve their physical fitness, particularly muscle
strength.

Tee-ball sport was created to promote baseball in a safer way due to the difficulty and
certain dangers involved in learning baseball, as well as the limitations of playing fields.
By using softer foam balls and simplifying the rules of baseball, the goal of promoting
baseball can be achieved (Tee-Ball Association, Taiwan, 2023). In addition, combining
sports and games can promote the development of gross and fine motor skills in
individuals with intellectual disabilities and improve their coordination ability (Hong,
1995). As participants in the tee-ball game use a lot of muscle groups while swinging the
stick and engage in a lot of running, it may have a positive effect on limb muscle strength
and cardiovascular endurance. Additionally, the game is simple, enjoyable, and a team
sport, which can increase the willingness of individuals with intellectual disabilities to
participate. This study used tee-ball sport intervention to increase the muscular endurance
and adaptability of service users and promote the development of fine motor skills, hand-
eye coordination, and throwing skills. According to previous research findings

(Cheng, Chiu, & Wang, 2011), after six weeks of tee-ball physical education instruction,

116


javascript:;

most intellectually disabled individuals showed improvement in their throwing distance,
and the learning effects of the throwing movements of three intellectually disabled
individuals were maintained during the retention test. Based on the aforementioned
literature, the purpose of this study is to investigate the impact of tee-ball sport
intervention on the health-related physical fitness of intellectually disabled individuals.
The specific research question is whether there is a significant improvement in the
physical fitness of service users at an intellectual disability welfare institution before and

after participating in tee-ball sport.

Research Method

Research Participants

This study focuses on the exercise intervention for individuals with intellectual
disabilities who are receiving services from a disability center in Pingtung and have been
identified as having a moderate to severe level of intellectual disability through their
disability handbook. The researcher explained the research purpose and exercise
intervention program to the center's director, and after evaluation, 20 service users from
the center were selected. Selection criteria included having good limb conditions, basic
cognitive abilities, and no epilepsy or major illnesses. Prior to the fitness assessment, the
researcher attached an explanatory page on the questionnaire's front page, outlining the
relevant rights of the questionnaire respondents to ensure that this study complied with
relevant research ethics.

Measurement Tools

According to the Implementation Measures for National Physical Fitness Testing

(Ministry of Education, 2023), considering the special physical and mental characteristics

of the service users and after confirmation by the institution's responsible person, the

functional physical fitness testing items are all simple and easy to understand, and use
simple testing tools. The procedure of measurement and instructions of tools were showed
as follows:

1. Body Mass Index (BMI): Calculated by converting height to meters and weight to
kilograms, using the formula: weight divided by the square of height, rounded to the
second decimal place.

(1) Assessment Equipment: Electronic height and weight measuring device.
(2) Preparation before measurement: Calibrate and adjust the electronic height and
weight measuring device before use.

2. Lower limb endurance: The subject is asked to sit on a chair with arms crossed in
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front of the chest throughout the entire testing process (please remind the participant
repeatedly). When the tester says "begin", the timing starts as the subject stands up
and continues for thirty seconds. Record the number of times the subject completes
the full standing movement within the thirty seconds. If the subject has completed
half of the standing movement when the time is up, it should be included in the count.
The required tools are a stopwatch and a chair, and the test result is recorded in units
of repetitions.

3. Upper limb endurance: The subject is asked to stand with feet shoulder-width apart
and the body straight. The subject holds a dumbbell (2.5 pounds for both males and
females) vertically and lets it drop naturally. During the test, the subject's arms should
be naturally close to the outer side of the thighs and lifted parallel to the shoulder at
180 degrees. When the tester says "begin", the subject performs the action, and the
timing starts for thirty seconds. Record the number of times the subject can lift the
dumbbell within the thirty seconds. The required tools are a 2.5-pound dumbbell and
a stopwatch, and the test result is recorded in units of repetitions.

4. Cardiorespiratory endurance: The subject stands upright, and the height of lifting the
knee is based on individual ability (as the subject may have special needs, the testing
personnel should remind the subject to pay extra attention to the safety of those with
poorer physical abilities during testing). When the tester says "begin", the timing starts
for two minutes, and the number of times the subject lifts one knee while standing in
place is recorded. The required tools are a stopwatch, and the test result is recorded in
units of repetitions.

Planning for Tee-Ball Activities

After multiple discussions with the organization's service personnel and understanding
the physical fitness status of the participants, the activity content was planned and
designed to improve the effectiveness of the intervention. The activity plan is shown in

Table 1:

Table 1
Interventions and Activity Planning for Tee-Ball Activity
Weeks of . N oos .
Implementation Teaching Objectives Cognitive Skills
Service users are able to perform 1.Understand the positions of
1st week slow jog and step on the base in  the bases and feel the distance
softball. between them.
Service users are able to follow  2.Be proficient in using a slow
2nd week instructions to run around the jog to complete base running.
bases and return to home plate. 3.Participate in game activities
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Service users are able to

with joy and a happy learning

3rd week participate in fun-base running attitude.
activities with enthusiasm.
Service users are able to .
4th week consistently self-throw and self- L.Understand the essentials and
catch. methods of throwing and
Service users are able to perform ga]‘;c hing f{n 'teet- baltl ~e-ball
5th week two-person one-ball practice for th ¢ proticient 1 tee-ba
throwing and catching. rowing and catching, and
VIng g accurate throwing.
Service users are able to focus 3.Practice seriously, participate
6th week ?}?e t\l;r;)ﬁ)vmg and catching against with joy, and learn h appily.
7th week Service users are able to perform .
hand-swinging movements. 1.Understand the essentials and
methods of swinging in tee-
Service users are able to hita ball, o
8th week . . 2.Be proficient in tee-ball
paper ball with their bare hands. hitt; L
itting and swinging.
3.Practice seriously, participate
Service users are able to with joy, and learn happily.
th week cooperate in batting practice.
10th week Service users find a new joy'in  1.Tee-ball is a team activity
activities. that promotes communication,
11th week Service users have a 'passion' for unders‘ganding, cooper'ation,
sports. and unity among service users
through group interaction.
They can also learn values
such as mutual respect through
this activity.
2.Tee-ball can relieve the stress
of individuals with physical
and mental disabilities, provide
a sense of satisfaction, increase
Service users enjoy playing self-confidence, and develop
12th week baseball and participating in their cognitive, emotional, and
group interactive competitions motor skills in sports and
leisure activities.
3.Tee-ball can increase service
users' muscular endurance,
adaptability to the external
environment, and promote the
development of hand-eye
coordination and both large
and small muscle groups.
Data Analyses

This study used SPSS 23.0 for data statistical processing and analysis. Based on the

research objectives, descriptive statistics were used to analyze background variables such

as gender, age, and disability. In addition, paired-samples t-test was used to analyze the

differences in the physical fitness of the participants with intellectual disabilities in

welfare institutions before and after participating in the tee-ball activity. The significance

level was set at o= .05.
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Results & Discussion

The personal background of 20 service users from a disability welfare organization
in Pingtung County were recorded, including gender, age, and disability severity. Among
them, there were 1 male with severe disability (age 50), 8 males with moderate to severe
disability (ages 20 to 50), 2 males with mild to moderate disability (ages 19 to 42), 2
females with severe disability (ages 28 to 35), 3 females with moderate to severe disability
(ages 23 to 48), 3 females with mild to moderate disability (ages 28 to 56), and 1 female
with mild disability (age 33).

Paired sample t-test for pre- and post-fitness testing

The paired sample t-test statistical analysis results show that the t-value for BMI
before and after the test is 1.37 (p>.05), while the t-value for lower limb endurance before
and after the test is -0.17 (p >.05), the t-value for upper limb endurance before and after
the test is -3.01 (p <.05), and the t-value for cardiopulmonary endurance before and after
the test is -2.83 (p <.05). After participating in the activity, there were significant
differences in upper limb endurance and cardiopulmonary endurance, but no significant
differences in BMI and lower limb endurance. In other words, the participants with
intellectual disabilities showed significant improvements in upper limb endurance
(M=22.58) and cardiopulmonary endurance (M=163.05) after participating in the activity
(refer to Table 2).

Table 2
Paired sample t-tests for pre- and post-test physical fitness measurements
M) (SD) Q) 2
Pre-test BMI 23.25 4.99
1.37 0.19
Post-test BMI 23.10 4.76
Lower llmbten?urance pre- 14.55 797
Lower Limb ond -0.17 0.87
ower limb endurance 14.85 5.40
post-test
Upper limb teniiurance pre- 19.20 554
Uoer limb end -3.01 0.01*
pper limb endurance 24 45 257
post-test
Cardiorespiratory 138.05 57 45
endurance pre-test
Cardiorespirator 283 0.01%
piratory 188.05 68.69
endurance post-test
* p<.05; N=20
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Bouzas et al. (2019) conducted a systematic literature review on 44 studies
investigating the effects of exercise interventions on physical performance in adults with
mild to moderate intellectual disabilities. They found that aerobic exercise, strength and
endurance training, or a combination of both, were the most common types of
interventions, all of which had positive effects on the cardiorespiratory and muscular
fitness of individuals with intellectual disabilities (Huang & Pan, 2020). Studies focusing
on individuals with intellectual disabilities have found that intervention through ball
games can improve body movement abilities, spatial sense, balance, directional sense,
motor coordination, agility, hand-eye coordination, foot-eye coordination, and attention
(Kuan & Chen, 2016).

Cheng, Huang, Chen, and Chung (2008 ) found that participants in the tee-ball
activity had their own roles and had a high proportion of physical activity time, making
it a fun physical education program. After a 12-week aerobic dance training program for
mildly intellectually disabled male students in vocational high school, their
cardiorespiratory fitness, muscle endurance, muscle strength, flexibility, and body mass
index all significantly improved compared to before the intervention ( Hsieh & Huang,
2003) . In a study of 32 intellectually disabled residents in an institution, functional leg
strength tests, one-minute sit-ups, left and right hand grip strength tests, and seated palm
pressure tests were conducted to assess their muscle endurance. The results showed that
the first three test items were below the physical examination standards, indicating that
intellectually disabled individuals have insufficient muscle strength and require training
(Yeh, Hung, & Lee, 2011).

In the past, scholars have pointed out that although the motor ability of intellectually
disabled students improves through participation in ball sports, it cannot reach the
standard range. This may be related to the visual-motor coordination problems that
intellectually disabled students have since birth. Therefore, it is suggested that
intellectually disabled students should engage in more visual-motor coordination
exercises (Jhu & Lin, 2016). Previous research findings revealed that the lower limb
strength and balance ability of individuals with severe intellectual disabilities were
significantly lower than those with moderate intellectual disabilities, which also affected
their hand movements, body posture, and speed when climbing stairs. In assessing the
stair descent performance of students with intellectual disabilities, the study found
significant differences in hand movements, body posture, descent speed, step count, and

overall performance between those with moderate and severe intellectual disabilities
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compared to normal students (Cheng, Huang, Chen, & Chung, 2018).

Our study found that after a 12-week tee-ball program intervention, participants with
intellectual disabilities showed significant improvement in upper limb endurance and
cardiovascular endurance, but there was no significant improvement in lower limb
strength and BMI. These research findings partially support previous studies (Kong et al.,
2019), finding that exercise intervention significantly improved muscle endurance,
cardiorespiratory fitness, flexibility, muscle strength, and body mass index in individuals
with intellectual disabilities. It is inferred that the reason for this is that the participants in
the tee-ball program used a large amount of upper body muscles when swinging the bat
and used less rotational power in the lower body, coupled with a lot of running in the
activity, which had a more significant effect on upper limb muscle strength and

cardiorespiratory endurance.

Conclusions & Suggestions
Conclusions
This study targeted individuals with disabilities at a care center in Pingtung. After
discussion and evaluation with the staff of the center, 20 service users who had good limb
autonomy, certain cognitive function, and no epilepsy or major illnesses were selected for
this program. Through the leisure activity of tee-ball, the physical fitness of people with
disabilities was improved. The results of the study are as follows:

1. After a 12-week intervention program of tee-ball activities, there was a significant
improvement in upper limb muscle strength and cardiovascular endurance among
participants with intellectual disabilities.

2. After a 12-week intervention program of tee-ball activities, there was no significant
improvement in lower limb muscle strength and body mass index (BMI) among

participants with intellectual disabilities.

Suggestions

1. The subjects of this study were individuals with disabilities residing in a disability
center. After discussion and evaluation with the institution, 20 suitable service users
were selected for this program. In order to ensure accuracy at the beginning of the study,
individuals with good physical autonomy, certain cognitive function, and without
epilepsy or major illnesses were selected. It is recommended to expand the research to
other types of disabilities and individuals with disabilities living in the community to

engage in physical fitness and leisure activities to improve physical fitness and
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establish a series of developmental norms. In order to gain a better understanding of
the effects of physical activity interventions on special populations, it is recommended
that relevant information on participants' exercise habits be collected before
experimental interventions in the future to improve the interpretability of research
results.

2. The results of this study confirm that intervention with physical fitness and leisure
activities can improve the cardiovascular endurance and lower limb endurance of most
service users in the institution. Although there were no significant changes in lower
limb endurance and BMI, the researchers suggest extending the intervention time, as
improvement in certain physiological functions may require a longer period.

3. This study found that individuals with intellectual disabilities use their lower limb
muscles less frequently during physical activities, which may be due to a lower
tolerance for motor intensity. Therefore, it is recommended that future courses focus
on training methods that target lower limb strength while maintaining fun, and
encourage individuals with intellectual disabilities to increase their tolerance for

exercise in order to participate in activities.
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A comparative analysis of students' participation in leisure activities
and learning satisfaction in employment-oriented special classes in
high schools

Abstract

The purpose of this study was to explore the comparison of students' participation
in leisure activities and their learning satisfaction in public and private high school
vocational career-oriented classes. This study uses questionnaire survey method as the
main research method. The questionnaires were distributed, and a total of 366 valid
questionnaires were recovered. After the analysis of SPSS20.0 statistical software, the
main findings of this study are as follows: 1. Students in private school employment-
oriented special classes have higher learning satisfaction than those in public school
employment-oriented special classes. 2. Among the students in the employment-
oriented special classes, the students in the automobile-related subjects have higher
learning satisfaction than the students in the mechanical-related subjects. 3. Among the
students in the employment-oriented special class, there is no significant difference in
the learning satisfaction of the students who participate in different types of leisure
sports. We suggest that educational institutions can understand the reasons, for example,
by comparing the teaching process, method and even the content of employment-
oriented special classes in public schools and private schools, and make appropriate
adjustments. Students can participate in more group activities, and try to play the role
of leaders, develop social and leadership skills, and actively participate in and cultivate
their interests in leisure sports that they are interested in.

Keywords: employment-oriented special classes, leisure activities, learning
satisfaction
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