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The Effects of Baseball Batting Practice and Visual Training
with Different Pitch Types on Batting Performance

Abstract

Background: In baseball games, batting performance plays a critical role in a team's
ability to score and ultimately win. To achieve optimal performance, batters must
generate exceptional swing speed and ball exit velocity. Previous research showed that
when training with pitching machines, novice players can improve batting performance
when facing trained or slower fastballs and curveballs. However, it remains unclear
whether visual-only training—observing pitches without swinging—can enhance
batting performance in skilled players. This study aims to explore the effects of batting
versus visual training, using different-pitch types, on the batting performance of well-
trained high school players. Methods: Fifteen high school baseball players were
recruited and underwent a pretest involving three pitches each of four-stream fastballs
(145 km/h and 135 km/h) and sliders (125 km/h and 115 km/h). Based on average exit
velocity, participants were evenly assigned to either a batting training group or a visual
training group. Both groups trained twice weekly for 8 weeks using a pitching machine
delivering four-stream fastballs (145 km/h) and sliders (125 km/h), with 30 pitches per
pitch type each week. The batting group actively swung at pitches, while the visual
group stood in the batter’s box holding a bat, observing pitch trajectories without
swinging. The posttest was the same as the pretest. Batting performance was assessed
using the average and variability of exit velocity for all pitches, as well as the best-hit
pitch (with the highest exit velocity) in each condition. Separate 2 (group: batting,
visual) x 2 (time: pretest, posttest) two-way MANOVAs were conducted to examine
the effects of training across different speeds for four-stream fastballs and sliders. o was
set at .05. Results: No significant differences were observed in average and variability
of exit velocity for any factor. For the best-hit pitch, both groups showed decreased exit
velocity when hitting the four-stream 135 km/h fastball. However, when facing the 125
km/h slider, the visual training group had a higher exit velocity than the batting training

group. Conclusions: The limited effects from batting training may be due to the fact

v



that participants were top-performing high school players with an average of 68 years
of playing experience. Moreover, it could be attributed to the relatively low training
volume (approximately 15 minutes per session) compared to their regular 3-hour daily
training practice and their already high baseline skill levels. Future research should
consider increasing training volume, diversifying pitch types and speeds, and aligning
training schedules with in-season and off-season periods to better support highly skilled

athletes.

Keywords: Four-Stream Fastball, Slider, Exit Velocity, Variability of Exit Velocity
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AL T P (o P RO SE R e Ry B AL (Sports vision) - B @ EERE
77 (Loran & Macewen, 1997) » f$EH#EE L1 /T (Static visual acuity) - S )
(Dynamic visual acuity » DVA) ~ Z&fE414% (Depth perception) ~ F-HR{7FE (Hand-
eye coordination) - fE#154 (peripheral vision) - #AHLAE ] (visualization) -~ B

FEFAETRES) (Focus Flexibility) ~ ¥fLLEE (Contrast Sensitivity) DA fRAZ ST T
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(Visual Concentration) %5 (FKHEEE > 1999 ; FH{Z: > 2005 ; B5&%E A > 2000) » %}
EBFRIVARRHIFZE (Wilson & Falkel, 2004) - HEhfg1i7] (DVA) Jr2HIE
{ERE > PR HAS R AR B RS Bl th RS R B TTECH] > AR A4 - DA
YIRS G RE S T S S R SR R - (OG- R RE 1 B B R HR ST 0 Y
BEJJ (BIHERH - 2003) « R [EHYESHE A HEEE B h AR ERRE - §
FEFER ~ PIER - 4B - FIRRER SR IAER R 2 S - I ERY R E TV E)
BSR T  BRR MR R IR P R B AR ETUE. I B PR SE B o B Ry
HHUER 73 (Tate, 2008) » 3T LAFT B2 [E182 - S22 BHER (2006) LLEEF5 BT (
EREET) - —HOETF (FURRET) - FIRES R BIISGE - SEREURE
FHAI— AT A 2 BRI IEE B - 0BS5S A HoAt T [ 9 B
B (E72 > |k~ |~ KRR E) ~ BT IER MR - thoh o e
FRERARIZAVBIRG T DB TUE R (22 T8 - 8T ~ EfT - Bai - 478
) 2IEAHRA - BL=IRE S AAHRA-(BUHERR  2008) - B/ NELRAVEEEREX S BIAS
15 JJ7R AT 37 i 8 i A SRR (BIFEERHRR) ARPRT (EE R » 2021 5 BRFR,
2016) -
AT > FRIEEHEAIEE (direct perception; Gibson, 1979) FEHHAYIEE: » AISEELLT
B S EAHRE A A2 SIS R I SOR B IR TEN A RN » 778
EIERMAIBAE ST ~ SUSRAIEEE TS (Gray, 2021, 2022) - {H4EEH E I ER1H
BRI 3 SRR OR Z $R B B T R R R B ER B S R 2 R & - TR A EIE ST
5 LHIE -~ IBHERTEEY IR AET] (Gray, 2021, 2022) - [fiFial (B 7588 TR (BUHE
B > 2006 ; BUFEEL > 2008) BCFEAL HARE FTHES 2 BhES ) (EE R » 2021 5 B
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AL+ 2016) » HAREHERRAK S EER YR - G5RA TRE R R
B B B R AT T R T A e LR -

DI TEN IR B L B T T (I VBB (eye movement) » 2
S S A R S B (I (e - BB T RS iy IR BR TR 2 50
BN AT By o L SEARBRI LB  ERERAR B (R RILLRE
R [EIYBERE (Kredel et al., 2023) - L2 HRBH{T A4 &% (Fixation) ~ Bt
(Saccade) ~ HH4EHE (Gaze Tracking) -~ #ZHR (Blinking) - LI IR (Gaze
shifting) % (Vickers, 2007 : Vickers et al., 2017) - TlRBRATEBIHEEI IR AT 47 Fyid
T B BEH B (Gaze stabilizing mechanisms) » L R 5 10 6 i 4 (Gaze
shifting mechanisms) (Carpenter, 1988) » 4% BLiB) 154 7 A AR By by o B
B - SRS SR B IR B R 43 B OAE - — Bk (Saccade) - FRRBSIERIE]
SR B MRS - B BRI B AR - BT R IR Bk
B By 800°/s (Zigmond et al, 1999) - 53— Il 3 it i R4 75 B
(smooth pursuit movement) & [ EHEF(EEEZ YA HIIRPKES) - 15
Bl LG 100%/s (Zaccara et al., 1991) « (EMEHI I - )= (3 FARS)T Aok
(RN BB BIIEE [ CE)) - SEHBBHERHEN (REBE) - iR
I~ BORSE) MRS AR TR (T - 28T (IR s 52T
IR~ AL AN MR - YR M R R T -

= FRE SR T R
ORISCATAL » BB EIR BN T R S R E RV E - NI
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R 1 1 R | Sl A B FIA A RS (Clark, 2012; Kohmura &Yoshigi, 2004;
Kohmura Z£ A > 2019) - #EFhEE RIS - (EFIEE 2 BEHE HAFE
g REEFFIH TR 51 - (1) Bifa i sl © ghisti I esaEe)
S A TIEHA TN EEYIRGHYRE S HAISR 07 AR IEHeRS BBk T -
DA SEERERITEOAIRE ] (BUFEER > 2003) - (2) HRBRZESNIGK - SfEIok 51
P R BB R A S MR i 1 - (38N B ] UEfTHR BRIEHE ~ FE RN A
PrEREAVHIIGR - DUEEIESNS EABE(LAVEN © Q) HAECURGIGR © SRl
[EE R e = g B ¥R E HARRER DT - B4 > fEfEk T - fTE [ DIsRE HE
P HVER > DU HIETER A R R 5 1) 5 (4) SERF R ¢ B e fssl
SRAED) 2 BRI HI RS HE - DUEELE T i IERERYIASR - B n] DUEB
FERFFEIEARIF ISR E I (Clark, 2012) 5 (5) FIEGSGIISK - Skl 5 £
FE RIS - © R LIRS 8 B 4 M RKRI S e P BB s b (A
& REDLE > 2011) -

£ Kohmura £ Yoshigii(2004) HYBFFE » SHEPASS-ERES) 5 - HiRd
— (] SPEESION ZEREHRAG » SHAENAG ] ~ HREREZH) (eye movement) ~ 1AL #E
(& (visual field) SHEITHRE - i H SRl AT RIS - — 2 S aki
PEERIFIR AL Ry 140 S E ZGR3E > So— Tl Rl 2 HI B AR BRER B Z RERBAE - 55
AR A MR EIISR - HFTaERER - (AR G0 - R
BRI EBIAG R ECE T AR ENAS 152 (Kinetic visual acuity) FoREFBEE (L
B4 SPEESION Z&UNEIT - RsHAEERG )] ~ IR EIFIHH G HES

THEE SR — AU F0E - BEHHIZ (motion perception) tEFHEN - L4l

—
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HhEREUT - @E R B E IR R 2 AR ST A UE
AESMAGEILEHIRZ 2 > ATV R AE 1D B R RE A LS EA5ES
5T - 1£ Clark (2012) Ry REEHEEREETaat /N2 GARHIIeR T - A a THREER
[ {ERHER] ~ AR (Brock String » EZSHEALEINEAET)) ~ fmti@tE
(Saccades) ~ ZEATHI[% (Near far training) F - SlISR{&-FIGITERERAE 2010 1Y
0.251 > 2 2011 4219 0.285 » BEEH2FF T 0.034 » EFTREMHE 0.372 F2F+ 2 0.404 >
T 0.033 o
Kohmura %2 A (2019) ZHWIFEHE Ry 46 At JIH1E 1.0 (S RERIRICIER) 2L
DL ER e RaLEy - SR WS ERER  Hr By 6 4 ¢ S5 —dHIR AT By
R 100 N E 2 PRERER > 55 AH{BIR AR EE 100 N E 2 PVERER - EATE 5=
AT 2R 115 0B PR - SEVUSH{E BRI 2R 115 B 7 PRk ~ AT
FIAHBREA T TER IR 2R 100 Y 2 HREK > S5/ AR Rl sis 28 100 fEZ
HEK > EATTE - f£ 4 BERIAZHIS & » BEHETTTEAE T AR RET1 2 M5
(WlE 2- 2) - AR E R I R RS BT ~ 2SR - DU IR
=

2-2 Kohmura % A (2019). B8 /F A B iZatat

Pe © EEXEB T2 :RFL—F100km/h || Post
T 1m0 | | % : A b L—F 100 km/h | [37 8
%% o [ $To: 2L —F115km/h | | [ % 5
s g © (NI B2 ArL—t Lbkm/h eﬁjﬁj'; gg
alw | EREI2: A — 7 10kn/h] | 5
%o EXI[EZ %A — 7 100km/h |%|E =

0060000000006,

LB TCLI2ED L —= v R EE
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Kohmura %5 A (2019) Z BZE&5 R4 TR - SllISRFTEENG 2] 100 22 B PREREH - 7Y
1T TEENG 28 100 2 AR ERERF T8 - DLURHFER 100 S hER Z FTEERIA A EIE
A o FIIGR - FTERIG AR 115 N EPRREREE - TR - (SR F TSI 2R 100 A Hph
IR 2 FTRRBVA RIS  BEREREFEEEY - JISRF TR 100 A5
HBREH - FEFTHENG L 100 S Bk Z fTRFRIRMESD - =AM BTG (REEA
FTE8) o - BHEZETER 100 B¢ 115 A EPRERERAH » 7 RIAEEIRE 1 DL F-AR foh i
A BRI 100 2 EER(EAFTEAH - FEFTEENFIR 100 A B PEER 2 FTERFRI
HEEHETD -

2RI - FIER S R H w7 e R LR R AR - M BT E) 2 A
BR - FISESCEATE) - MTEMDL & EAEE (Gibson, 1979) - (B EHIEATEIAK
R AR EE) B RES (A EEAVERE - BN HEAFRENIE - HREE
KB B TEY LGS V)ET - JREN A B AITHVRE ISR - S TERE A A AVRCRIE S
7R (Gray, 2021, 2022) -

E2% Toole B Fogt (2021) HY[BIEAIGREFIG I - FTEEERAVIBHE T BKEE T2 2
AEARAT 2/3 BIRBRENGT - e PR (LR iEERABRAS (PE 1R - Saccade) » BRI TR
RERIRREERALE - SEHVAIRRIE M T 1E—BiiGRE A U AR ~ BRpS A -
ZRBRETEHA ~ REFETIEBREEIRI L E - B -

Grtx bl - FTEEREJIWVIESD » (W RER o KRBT T B4R - 5 i il Bl 1 3l
SOl ReZ EHAE A FSE HE A - MR EIN SR ARi% - 158772
b T ENES RIA RSN HARENTT Ry 2 BRI & & A P s » AlRER
REETE o ballhH7E 2 &5 SR TREIRER B - BGEHE i B 8 WA 2 1 T AR
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Rkt - EE) BT EAVIREITT A RTESD - NI (e T B AV |
RIBE > EREAEf AT RRE I - (A0 B He TS HRIS B HE A BRAVAR B RURG - 2L
STRESTE BN AR - (HZIRFOREHIS S - AT FE AT IR - fEaman
faf > LA DT ZURE A PR ER B T 2 s8R (] - e E— PR -

MZEERAIER b > AERAEERTRIRZ T JRA] SRRk
AT - IRBIFERRE K - NIEEE AR T AT RIS 15K - [ S Ek
AISRREANT I IR EH S & > SR ] S [ E HYBKTE DL R B - B —FEERHY Ah
HEVEBARMEM AR - AMBFERREE EEEERRE - (7N R ~ 7
B ICAE > ERERE EEEFTAYER - N REfR (I MEREAYE R > 2
st TRl ok b e AR A E VR R4y 520 - BRRESEDIEISREVE - tREEnE A TIRk
Ao AL > AT SRR E BT Fe T A -

B=HIAERRVERE M

JEER (slider) 5 " S{EEREVTIE | i (BEBHKAEREE > 2019) » BT
T HVERTE 2 — o HABEA R e 5 B P 5 IR OBRAVIMAIGE SR £ - N5 RS
FHEE NHEST - EEIGREE - FEEIIEM NMREEF KPR TT - 5K
FEHE SR A GIEFT B NERBEIEL N - REDIS [T & T RIS s 22 -
BEAD - e FAEIEBREAVUSR SR PR BRH B AG BN F (L2 FIRE (K > Fleising FA
(2006) {EELELVUSR SRR B ER BB ERICEREN(F Z LR T > f5 AR TAERL L RTTEEK

s T R RIS R =Z 1 L (Foot contact) ~ FEF{£HIHA (Arm cocking phase) ~ FEF
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JIZEHA (Arm acceleration phase) - DL EREET- (Ball release) B EIRE S (E B EE 2
B B A AR o A RDEER BT GRS PR R BRAY B E AR DU AR sy o DRSS
T BRI TR TR DU g8 SR PR ERHY B BR A - BRI TR A A DI T T P& E:
R RHIERES - REREIFT B8 2 FOANEFF T8 2 5 -

FRIZEE GBS (1999) fet - BREKIE T ~ i FHcBRE=T - (ERfER (A
SN HVEEE - BN S M TOgR AR PR ERER ~ BRI NN B EK - BRI
BRAGBITEE LR - BT M — © EHRENEB LA avFHEZE - 2K
IBElF TR A 2 e - TN AR — - AU - 22502 (2005) ¥
(284 M AZE A, T PSR ORI AE LL 2 (o FHERAE 2 S At geda o - FATRORIAE HBREL
BRI R - (A VOGRGR PEEER 20 K (i 46.5%) » TREFT 20 BRZIFEK
[EBAL 46.5% ° I > SRAFAZEA (2007) IR (£ H SR EREHERE T > |
RIR1ET Z FCBRIA IR E DAVU R PR BBR B B Ry i o 5 ) Z BRAE - [ Y ks
e FFMEBE 2014 - 21U PRERSRFEEE R ZHBR T - DI HURBRBUEERIE T
AT B 5 — {47 BR - CAIEE AR Bk A 22 S| BRI S - T a2 2y H 7Y (F5REE -
2016) -

BT - PUEERE Rt T 50F I AYEREE 1A B8 e 4R R B A [F] Y
BRAHDE - REBRL Ry 137-153 L H/EF (Fleisig et al., 2006) » /N E4RET
142-148 /X L/ (Crotin et al., 2013) » i A4 B4R HIEEE] 145-164 /3 BB (Platt
etal., 2021) o HARZIEFEHEAE 2009 - {H FUEBRELHUREE h 27 f HRERER MY 148 2
156 NEHZ[E - SRR - FRIRSGGEFE A (2009) SBEA [F Bz T 2 i th
BOR - S ERERIKET > TR R - BRI T 2 REREE - SR
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126 2 137 NHEZ[E - MHELZ T » FFERIE B BB LR - @ELLE—%T
Y PREREK 84T 5-12 mph (FHE 7 8-19.3 A B/I) » TR K22 g 4R ATEK 2R [E 4 Ky 126-
142 N E/ES - /NGRER B AR AT By 129-138 AR/ - RIS ERIB AR AN Ky 135-148 AR
/i% (Bahill & Baldwin, 2008; Wong et al., 2023) « f_[lti2e45 A4 » $eFA0%8s
{5 F VU4 SR P R BB BB E LR B P &K [ 2 sk 7 =X TR B e nskE

P IIE T HAERRE 2 FTRERC M © RSN - MERRFT 8 ] RE A T L S DRER R E T

ovi

SE - B EEREE T EAA FEERE ZAREK > [NEEA S S SR PR R BREL
ERAVFTEEGIGRER R 7 e AE 145 B 125 0 E - 2 HAWT5E (Kohmura A >
2019) Z R - eI BREECE £ AH F SRR - RISt A DUSR SR PR BB S i 2R

145 B 135 BT » f7EBKRATEE 125 K 115 N E R -

BT AE/NEE

T8 VR B R RIS ERAE 7] WL S TREE ) - B
PBRERIERE ] - A TR AVEEEOIER ~ EEBRUIZRARE AT - TR A ER HREN
FTEERIR o SEERTTEARERS T BEFIIR P A n B 517 > RERWI BT B &
HHBHY ~ E ISR PR PR G F D - SRR (LB sESE
TR A UE - AHFeREE—2 T > fTREEGURGISRa 8T8 %R
IR RiplERE AN BIRERE T Z pS R A - PUSR SR PR BB IR I T
FERCHYECER RIS - NBEAHTFE 1B A AR IR 2 BIREE T - ISR ERisEr T4

ARTRERERBLEER 2 FT B BF B II4R -
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BBE WRITEA

AbH 722 BT T B SR BB B SR e A > DI/ A 18 Z FTEERIA - A&

HEOFILU N LEERAAI R Z A - — > ERSEE D W IHE ) =

il

B o VU~ T SREA SR 3 ISR s HEA B M » DU L ~ B i BREE AT -

\

F—f BER2HESE

AWFE LU Z LR 2 I bk B R L af P SR e bR B 2 B2 4
3t 15 ST RERS I - HERRAE 17 2] 19 2 > BRERE ST FSESY

Z3FLLE > B PIBEZ TR EE ST - WE T DURSNF T BT
SEVH R 3/NRFLLE > BEFISRED 5K - AL Z ISR i B s Bl
SPHFFISR 2 = N ERESHE T

FESUREIN SR ABRAGHT > St EERS B (R AN (5 & AL RS E B b L
BETT) AT s (LT 2R 145 ~ 135 A E Z PUBESRPRARTL - LUk 125 ~ 115 A H
ZEER > EREIEEE 3 K IR N EERAUE L T ) Y P EEER ) R
wEVES R TITRE, - TS WA - HHRITRER A - fEHT A
FAAHAT -t 2B 1) R ZAEH (1(13)=0.141, p=.899, d=5.73) » EEpSHERAK
S IESKED I

AR 2 BERS BIEI/INY 20 5% Rfia NBRRERITTUAN - S
SHERAR L ZER - AFEERK AR EEF RO RE AR 7 M

20



FT%4H 4
(n=8) (n=7)

R

—E4R 2 1

AR 4 5

=5EER 2 1
SPFELE

T 1 3

NEFF 4 3

PR 3 1
G153

Vivc 4 5 6

B 3 1
FITHI 2 S MR TR ) (1 /) 120.89 + 6.18 121.24+5.16
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BE PR IE

AT T BT RSP

» SR - ATERRE PM-17-3W > ]I A R SR R R ERAE DU A
[EIERERZ 2BR > AR FERS e BRTE Fy VU S SR PRI ER S B BRI - (R3S EK
HEEE Rl BRI Ry 145 Ko 125 N HL - FEMIBRIR AIREE Ry PUGEAR PR )
B RRp 8 145 81135 2B - JFERRy 125 K 115 B -

* Rapsodo Hitting FTH2ZET 241470 © Rapsodo 2.0 FIECERFT 2 2 fHERIE - B2
BRI - BREREEIR - BEERIG BRI TR ~ BEORATIIA - BETRE (rE
QG 3-1) « AWIFELCH H RS BLETT RIS U b = RHER 2 PG BRERYK - B
R RERYIER - it RH SRR SRR MR R A TR AE T IEIT -

» VBRI G ARE 2 B - AT R ER R R SO ER 1 & B3 2 Bk » Ry R o(EL TR
fei FHBRAE

» MEBRI St e 2 HEEk - Aae s BR100 BR200 /&R finh &atat 2 Bk - T
TEAELEE AR -

~ AV KPR ¢ apple mac s ipad -
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3- 1 FTEE=p) 24 Rapsodo 2.0

o
2704 rp o o
ol
— et
K W
11Th:12m
N aEn
T P T ST A S s v ]
i =Y
. .
; =)
@

S E SNy - IEA BRI A S 2 FEREE Sy 18.44 AR (FER
BURRER AR - 2024) » AR FAERRENE LS55l O AVRER 2 BT
AEATT e —E Z EEdE e BEAD » (I Fleisig S N (1999) ZiHFE4ER - & F
ERES I D iR i K AT B Bl 85% ¢ S E iR ES) B 2 P 5 54
Fo 174557 (BN » 2013) » SURFEEREE TN RERIAT » BLARSI ~ FERERT
5 16.96 2\ R (18.44 —(1.74%.85)) » HER LI iR TE HIEEERIZRE A 116 57 » DA
TREER TRV EERE SRR RS © BRI AT4% 2 L 4gpERERI R 200 07 - SHECE
W E 3-2 -
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3- 2 SGHBCE B - S BRAREERE (I TR E A

3- 3 M AC E - R =

=T I R o

=

BRERIEZELE2M
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B=E HRERE

B2 BRI B BATRIISES - IS ARSEE - e AIRSEL » I8 34
BRSERRIIAIE - 7T - FHIE R BT B R B DS T4 P S

PRERB E NEREGHET T -

3-4 WgTRAE

[ TR ]
[ STH T 246 (1=8) ] [ I Sk S (n=T) ]
[ 1 4o ]
T
A\ 4
Zopl g
A\ 4
SRR A

— TR

PRFJ Rapsodo fTEE=HIZ4T > MEERSEZ LA FRE ~ BREZ
BRERA) R - FTRENERILADURE - (RIGSTR (PIESCEFE A > 2009) ~ BB
FAEMMANE LS PHERERA R TR R - SERRE 145 &
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135 /N H 27 DUSB4R I BRER ~

125 k2 115 NE R ZIEBK - FFREER RS ERI%

IR FHEERE R Z U > DARDHREU S 3 R MR 2 T 52

Besh > RylpbRiTEE

N o BRI [N

%*3-2) -

3-5 Vugggpiiiaf

A

W

TTHIER (a0

K~

ORI

A

S

BRI -

RIFRER » T 15 HERRSEE T Ry 440 > B3 £ 4

)
VO%E AR R RER NEES
7% 3-2 CHIERIEFE e
i I Il I I\Y%
HERS B 1~4 IR 145 0H  BRE 135 AH B 125 AE B 1S AH
VUGEARRER  DUGELRRERER THEK THER
HESHIE 5~8  BEEI3SAH B 145 AHE OB 1ISAH B 125 AH
VUGEARRER  DUGELRRERER THEK THER
HESHIE 0~12  BEE125AH B IISAHE OB 145 AE B 135 AH
THER VEER VOSBLR IR ERER  DUZBLRRERER
HERS B 13~15 B 115 AH B 125 AE  BEE 135 AHE B 145 A H
YHER VEER VO%E4RIREEER  DUBARRERER
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=~ HUERIIAR KAl SR o 4H
AIRFER TR LT 7 8 DL R AR GERNIGR - WA SRS ATRIETIR M -

[l 3- 6 g Kealllek o C

HTHI |
pi ke
TR Fregse bt
(BEBRATIE ~ BEBRAT RS T 1) (EEHIATE) (BRBRAIR ~ BEBRAJRZE 1)
SBR MR S AERIILER
AERIH IR J R | SERPRACR
Vg s PRk Vg s ek
(H 7 145 & 135 2 H) (B3 145 & 135 2 H) ~
SRR AR R
- BEERIHEER -
(F53E 125 & 115 /3 H) BEAPIRER (52 125 & 115 /3 H)
(ET 145 NH) -
R
(E?%i% 125 NH)
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(—)  Hlsr APEEL

AR 2 A4 AT U R TR s /i (R -
BR B KFTARFALR TSRSV » M (T BRI L TSR O, (1
145 /\80) BBk (B 125 A8 2 STRRECESGRAATE - SIS AN A
T

SICETEES 105 - 36 3 Bl 431 30 B2 - SEARIKE 1 5
i - OGN RAREL 15 58 - FTERALETHISZ BRI Y AT - IHEHE
FT87 21400 - TGV ARAH I TR PRI TR TR - GRS BRIEY AR - 1B
FRFEITHE - ISI2EHE b - BECSEEEAIGR  FTRAR E— R = 5 R
PR 145 45 R TORE AR HOERRO T LR 125 5 BB EROE ¢ BRI S

T RATHEM R TEER R 145 B IUSRGRTRERER K 125 A B ZIBERSRE (0

T 3-3) -
72 3- 3 HIEmELE| s (PN S K TESR
I A4k F1~8%8
FOB "g— | B | SE= ) gEn | F8HE
o Gried) | 4D | 0TS | 4
iE~; VAN N N N
— SRS AR R 125 /N BUBER
VUG LR PR ER HH B &
@A) BT AL
HH - %l
- B 145 7 \ _—
T PR 15 2 8 R 125 2N EEER
gL PR 4 B By
T M) T HEAFTE

(=) &M
FREf 8 SRR HEITIRM - ISR 2 B RS B FIHIA (] -
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SBUUET BB

RIFFEFR USRS BT Excel FA47 » T SPSS 26.0 F245i
RIS > ST S IR RIS A - A TR T T8
REAREYE  ALHAERS T EHE RS0 SIEER - T
SERATGH R RN ~ GBS 3 R TSI B AT - A SRR
SEMUER o HEPUCRER TSI BB A » DIUERR T 2007 45 1 T BBk MR
)i B (Coefficient of Variation, CV) LIAN » Ui 53H7 4 e s SR 91K - 4
SEITEEY > RIS R R TR G 2 B R A T
BS54 -
sl
GRS Y HAER - LU RTATERT T S e ST -
FESEL T
— CETRAR R
ST AT S AL A B T R B R > 2 LS T 0 &R
BT - ERIEIR T - LR RS R SR B - B R
B PR B TR SR A N A R B
FIGERIR T » RO B E AR » B (IS - P TR E
SRR -
= KW IR R KT Ry o = 05 -
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FHE &

AR5 HVE R BRETEOBITE KRS 2 & TP iR Ek e T > SR HITEA
[EIBREE 2 VUG LR TRERER DU ER Z FTEEFRIR. - €8 8 ZBISRI A » IRFETHIR
A2 BRI sRAETT AT > MR FESE RIEITE 5 - AR SWTTREER AT 5
FEI > PSSR E S ¢ TR S G A [FIERRERA F B 2 P 8
EREIER 2 28 ¢ S5 ¢ T RRE LRI SR A [R B YA [F]BR R 2 BB ) R
EMEZ 8 DU =6 ¢ TR SR A R A [F R 2 i e B ER

IR 8 -

S ITREGRIRE A FERER A FREZ FHRERIE L
2

— ~ DUBELRPRARER
FHEAEIEA] FTEHBGRAE) AT AT A PR (2R 145 N H) BHEER
Z VUSSR DRERER (Rf R 135 A H) “PHBERY) B 2 f it 4Reat - Ak 4- 1 Fon -
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% 4- 1 REREBERTRA TP TR A RIEREEVUGEGR PR EER 2 P SRR P 2R 1

st
Iméi%é%‘%ﬁfjéz B FTEE4H (n=8) R4 (n=7)
BRif IR (BEAEE) I8 (FEAEE)
B 145 N H ZODA] 117.95 (10.83) 118.49 (7.92)
1Ml 118.30 (8.48) 117.82 (8.95)
B 135 /N EIpil| 119.98 (6.94) 123.19 (7.46)
1Ml 118.00 (5.27) 119.18 (7.44)

DL 5 2 88 U i B aHL Y AR ~ (&M 2 P Eg BEBR W R - 45
SREURAHBIARREE (0=0.950, F 2,12, =315, p=.735, np* =.050) » JAIER T RCRIPAE
BA% (1 = 0.814, F 2,12 =1.371, p =291, ny* =.186) » BERATHISHR HIFE 8RR

PRANFIR FROHEACE R RS G R R (A = 0.966, F 2, 12)
=209, p =815, n," =.034) » SRIGISRATTR A FIAH RIS A B2 (A0 4-1
FT7R)

4- 1 WAHAERHERMAFTEEA [FIERZRPUSESR RZRERH -1 B BR AT 2R

140

120

100

PUGELRIRRER Z 80
S EEER AR m T
VNS, 60 m A2

40

20

0
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