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Abstract

This research aimed to analyze the kinematics of basketball shooting, including shooting distance,
shooting line, angle of release, initial horizontal velocity, and initial velocity of the basketball. The sample
consisted of 12 male basketball players aged between 19 and 21 years. The data were analyzed by using
the Kenova program, and the relationships between variables were analyzed by using Pearson's correlation
statistic. The research examined three shooting distances of 2.5, 4.5, and 6.5 meters, as well as seven
shooting angles of 30, 45, 60, 90, 120, 135, and 150 degrees, resulting in a total of 21 shooting positions.
The results showed that shooting distance had the most effect on both scoring accuracy and shooting
frequency, with 2.5 meters identified as the most accurate shooting distance for basketball players. The
analysis of the relationships between scores, shooting frequency, initial horizontal velocity, and initial
velocity of the basketball revealed significant correlations with shooting distance for basketball players,
with a statistical significance level of 0.01. Additionally, the angle of release was significantly related to
shooting distance, with a statistical significance level of 0.05. However, the analysis found no relationship
between scores, shooting frequency, initial horizontal velocity, and initial velocity of the basketball with
the shooting angle for basketball players. Further, the angle of release showed no significant relationship
with the shooting angle for basketball players. Therefore, the findings indicate that shooting distance plays
a significant role in shooting performance. The release angle and ball velocity are also key kinematic factors
associated with shooting accuracy. These variables can be systematically applied to optimize training

strategies and improve shooting outcomes for basketball players.

Keywords: Kinematics, Shooting distance, Shooting line, Accuracy, Basketball athletes
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Figure 1. The shooting positions of male basketball players for testing.

AUALLUIVINEIATY 1 2 uae 3 Hszey 2.5 4.5 Uag 6.5 1UAT ATNA1GU ArdauINsEase) ABCD
EF uay G v11a 30 45 60 90 120 135 ua 150 e suady msdedsermumitay 3 ass fogranisuen
AUNUIEIUTEYUIANAUDATUNITNAABY 19U AIUYUILT AL J9U1R 30 831 T28y 2.5 LUAT Y3 OAUILILULD
D2 flvunm 90 837 38y 4.5 wng LHudu Tnsdinasinisliazuuu fad Badiussglaglinssnuuiumiaty

2 Aty Badiuseglaensenunluwinu 1 aswuu wagBaldidnseguindu 0 Azwuy

nsAATIvidaya

MsiRTeiyTAEgailevesgnUIAINAUBALAT SEIENANSIABUTIvesgnUAINAUBAINIToBUSEY
aunsznuuiulagldlusunsuAluiie (Kinovea) o$du 0.9.5 waznanzuuUNITIAABUR LFINIIATITNN9adA
TnsnsmAedsvesnziuumuLsiugvesNsBUssauIaINAUea wasvAldsYesiiuys e sroglumsBeszg
yuililumsdelsey uazauiduvesgnuianayea uenaniiy Jemesimaadfdiemenudiniusseninsszes
Tun138auszs wwIn158aUsen unmenaeile AnusvuluusEAy warauSuvesgnuIBnavea tneldnis

Idsrevanduiusuaaiiesdu (Pearson's Correlation)

NN
1. van13Anwtayaniluveanguiiegie wud nqulegeliengewindu 19.33 £0.85 1

wtindewindu 72.20 + 15.46 Alansu wazdiugallawwiniu 176.8 £ 7.95 lufiluns 69 Table 1.
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Table 1. Mean, Standard Deviation, Minimum, and Maximum of General Characteristics of Male Basketball

Player Participants.

Variables X + S.D. Min Max
Age (y) 19.33 £ 0.85 19 21
Body mass (kg) 72.20 * 15.46 56 116
Height (cm) 176.8 + 7.95 161 190

2. uamsAnwianuiuazesaruean1sdeseguiainaveavesinfmuiainaueaiiune S1uam 12 Ay
wagsunslunisBadsen 21 s lneBeUseaiunisay 3 ads Iﬂaﬁmi@wis@jﬁu’wmaﬁmu 756 A%t wan1s
Airsrzinuin dnfwuiainnueaiiuveanansadaszguiainauealusumisi C1 lusses 2.5 1Wn3 60 o
I#azuuusniign tnedeuilunsBasisszguingy 21 ads Fsinlufosas 58.33 ungsumislumsbassg
viaLnaveavestinAnfiunedldnsuuudesiian Ao dumia B3 luszey 6.5 1uns 45 0san uay C3 luszey

6.5 w3 60 897 IaednnudlunisBiasiaUssauiniu 3 a5t JsRniludesay 8.33 irliu fa Table 2.

Table 2. Frequency and Percentage of Basketball Shooting Performance in Male Basketball Players.

Total score of Frequency of Percentage of successful
No. Position
successful shots successful shots shot frequency
1. A1(30° 25m) 30 17 47.22
2. A2(30°, 4.5m) 17 10 27.78
3. A3(30° 6.5 m) 10 5 13.89
4.  B1(45° 25m) 23 11 30.56
5. B2(45°,45m) 18 11 30.56
6. B3(45°,65m) 5 3 8.33
7. C1(60° 2.5 m) 32 21 58.33
8. C2(60° 4.5m) 19 11 30.56
9.  C3(60° 6.5m) 5 3 8.33
10. D1 (90°, 2.5 m) 23 16 44.44
11. D2(90°, 4.5 m) 17 9 25.00
12. D3(90°, 6.5 m) 8 q 11.11
13. E1(120°, 25 m) 16 11 30.56
14. E2(120°, 4.5 m) 10 6 16.67
15. E3(120°, 6.5 m) 7 4 11.11
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Table 2. Frequency and Percentage of Basketball Shooting Performance in Male Basketball Players. (Cont.)

. Position Total score of Frequency of Percentage of successful
successful shots successful shots shot frequency
16. F1(135°, 2.5 m) 27 16 44.44
17. F2(135°, 4.5 m) 13 7 19.44
18. F3(135°, 6.5 m) 10 6 16.67
19. G1(150°, 2.5 m) 26 15 41.67
20. G2 (150°, 4.5 m) 20 10 27.79
21. G3(150°, 6.5 m) 9 5 13.89

3. maBalsgguastinfmuiainaueatiure Sanuutusilunisesegis 3 svos TneBassquiasavey
Wusuau 252 ada lussey 25 4.5 way 6.5 wes AnuwludAndudesas 42.86 25.40 uay 11.90 AUEEU
&3 Table 3. wansliiuindoszosneaniiafingu aruduazauududlunisdeazanas deaenndosiu
WENNSINITINaMansTin NsifiusesBefenisusuasmnuwiu1iunndy dwaldindeRawaialdieiu way
mMsBeUszguastniviunanaueaiiumy danuusiuglumsdesegauuunesmnstiiuiudiiigado uuanisds
Uszgyu 60 a3 Andufosas 32.41 LLazLmeﬁEwsz@ﬁﬁmmLLﬂuﬂwﬁaaﬁqmﬁa wWIN13BeUTERYY 120 B3N
Andudevaz 19.44 lnelseasiBenvein1sbuszausazuuinisdsdnuiu 108 afs FafluunmsBarianun 7 uwn Ao
30 45 60 90 120 135 waz 150 a3 laefin1sBelszalunadnluiovay 29.63 24.07 32.41 26.86 19.44 26.85

kLAY 27.78 Anua1nu 64 Table 4.

Table 3. Frequency and Percentage of Successful Basketball Shots at Different Shooting Distances.

Shooting distance 25m 4.5m 6.5m
Frequency of
107 64 30
successful shots
Percentage of
42.46 25.40 11.90

successful shot frequency

Table 4. Frequency and Percentage of Successful Basketball Shots at Different Shooting Directions.

Shooting direction 30° 45° 60° 90° 120° 135° 150°

Frequency of
32 25 35 29 21 29 30
successful shots

Percentage of
29.63 23.15 32.41 26.85 19.44 26.85 27.78
successful shot frequency
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4. nansAnwiAzuuuveInsalszglunanassrernisdalseguetniviuianaveaiiuge wui
fanuduiusiuludauegradidudfynsatiansydu 0.01 nermanuduiusiuszauas Inendidledn mnsses

ldlunsBelssguianaveatosasasdmalidaziuunsBeUseafininiu uenantu audvean1sBalszgduna

ada

wazsrezn1sdalseguasinimuiainaveaiume danuduiusiuludavedritedAyneadiansgdu 0.01
wugaiu Inediaianuduiuslusyaugs Sananladn mnszeeildlunisdaseguiainnueatiosasazdanalid

anudvesnsBUseadunaunniu Fainfwunainaveaiiumieazamnsodasegldegauiuguniu A Table 5.

Table 5. The analysis results of the relationship between the score, the frequency of successful shots,

and the shooting distance of male basketball players.

Shooting distance

Correlation coefficient -.894%**
Total score of
P <.001
successful shots
Degree of Correlation High
Correlation coefficient -.903%*
Frequency of
P <.001
successful shots
Degree of Correlation High

*Statistically significant at the 0.01 level
**Statistically significant at the 0.05 level

5. wan1sfnwinuduiusszrinezwuurensBiseadunanazsvesnsteusyguestinfiwiviainaues
Funelunswady uazarmdiniudseninnnuiveinisalssgdunanaysreznsBaUssguasinfinuiainauea
fumelunsmaiitu Saud duuldureseruduiusdandnduun lduanaaflofinszosninisdalsey
Fananléin mmwdiiussevinsasuuuresnseusyg dunauassaznisBelsey anufvesnisBeuseg dunauas

szern1sBaUsEguasinfmuanaueaiinyey dauduiusuuuiysundududediy e Figure 2.
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Figure 2. A scatter plot showing the relationship between the score and the frequency

of successful shots and the shooting distance of male basketball players.
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THIT MG VNFAINITIWMAUTANTIUGUAIN NGUUNIINE 188 1A Uvisszinalneg

6. nan1sAnwAzkuLYeINIsBUsegunauazuuIn1sBlseguesinAwiunainaueaiiueie wudn il
AMuANRUS AU uanaIndu Anudvesnisdelszgidunanaruuinisdelsznuesdnimuiainaveaiuyie

TaiflnuduiusiuLiediu 79 Table 6.

Table 6. The analysis results of the relationship between the score, the frequency of successful shots, and

the shooting direction of male basketball players.

shooting direction

Correlation coefficient -.087
Total score of successful shots p .709
Degree of Correlation No relation
Correlation coefficient .089
Frequency of successful shots P 702
Degree of Correlation No relation

7. dlefimnsandedsuardrudonvunassiuvemunsudu (9) Snsnudalunwnseiu (u) uavdnsusadiu

(u) vesgnuranaveanldlun1sauseguianaueavesininuainaueaiiuyelumumianianudlun b

Uszauiniian Ao duvis C1 Sawsiniu 57.69 £ 5.69 asm 2.66 T 0.30 WAsAeIUT LAy 4.98 nsHeduT
muadu luvzfidedsuazdudonvunasgiuvesidudu (0) Snsndlunuasedu (u) uazsasiswiu ()
yosgnuranaueaildlunmsisussguiainnueavesinimuianmueadiumelusumisiifianuilunisdaamios
Usziieoiian e dumis B3 uay C3 Tngsumis B3 Sawiniu 50.97 + 2.60 o9 4.72 £ 0.40 insredui
Wz 9.43 WATADIUIT ANAU wazdrle C3 Ay 51.57 & 1.80 s 4.88 £ 0.19 wasdeTui uay

7.86 WIASHDIUT ANNAGU ¢9 Table 7.

Table 7. The mean and standard deviation of the initial angle (0 ), the horizontal velocity (uy), and the

initial velocity (u) of the basketball used in shooting by male basketball players.

. Average initial angle Average horizontal velocity initial velocity
No. Position B
(6 +SD.) (uy+SD.) (m/s)
1. A1(30°25m) 62731t 491 276 £ 0.23 6.02
2. A2(30° 4.5m) 58.12 £ 4.10 3.95 +0.29 7.47
3. A3(30° 6.5m) 64.86 * 3.63 4.62 +0.32 10.87
4. B1(45° 25m) 60.57 £ 4.67 255+ 0.27 5.18
5. B2(45°,4.5m) 59.20 & 3.59 374+ 0.26 7.30
6. B3(45° 65m) 59.97 + 2.60 4.72 +0.40 9.43
7. C1(60% 25m) 57.69 * 5.69 2.66 = 0.30 4.98
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Table 7. The mean and standard deviation of the initial angle (0 ), the horizontal velocity (uy), and the

initial velocity (u) of the basketball used in shooting by male basketball players. (Cont.)

. Average initial angle Average horizontal velocity initial velocity

No. Position B

(6 £SD.) (u,£SD.) (m/s)
8. (C2(60° 4.5m) 5451+ 261 3811021 6.57
9.  C3(60° 6.5m) 51.57 + 1.80 4881+ 0.19 7.86
10. D1 (90°, 2.5 m) 59.75 £ 6.71 2.65 £ 0.30 5.25
11. D2 (90°, 4.5 m) 56.81 * 1.66 3801 0.17 6.95
12. D3 (90°, 6.5 m) 53.97 + 4.29 4911+ 0.46 8.34
13. E1(120°,25m) 59.98 * 6.58 2721029 5.44
14. E2(120°,4.5m) 54.59 + 6.74 3.97 £ 0.34 6.85
15. E3(120°, 6.5 m) 49.80 * 5.98 5.06 = 0.30 7.83
16. F1(135°, 2.5 m) 58.03 £ 6.73 271%0.25 511
17. F2(135°, 4.5 m) 58.67 £ 4.73 3.80 £ 0.41 7.31
18. F3(135°, 6.5 m) 51.01 £ 6.24 5.01 £0.30 7.97
19. G1(150°,2.5m) 60.11  6.08 2.68 £ 0.22 5.37
20. G2(150°,4.5m) 59.25 + 4.96 3.80 £ 0.31 7.43
21. G3(150°,6.5m) 57.78 X 6.67 4.78 £ 0.45 8.95

8. HANIANWIYUVUEgALlD 9) wazszern1sBeUservestinfmuianaueaiiuieg wudn dauduiug
) a I A v o o aaa Y a o W YRR ) < o
AuluisaveglidvdAgyisaianszau 0.05 nedaramuduiusiusedua usnaintu anuiiluwuszau (uy)
wazsreyMIBasEgUestinfmuanaveaiiuyiey danuduiusiuluduinegrdideddgyvnsaiififissdu 0.01
Inefiananuduiusiuseivas Fananalaan mnsseeililunsBalseauianaveatosasazdmalinnnuiiluww

szAureen1sdedsegiiandesasde uaranuniifu (u) warszeznisbalszguesinimuianaveaiiueie

' '
aaa o =2

fenuduiusiuludeuinegedidedAgnisadansedu 0.01 wudediu lnelinanuduiuslussiugs Fanan

1991 mnszeefldlunmsBalssauanaueatiseanzdmabinusiiuresnisdssaliatdosasiie 7 Table 8.

Table 8. The analysis results of the relationship between the release angle (0 ), the horizontal velocity (u,),

the initial velocity (u), and the shooting distance of male basketball players.

Shooting distance

Correlation coefficient -.469*
Release angle (0) P 032
Degree of Correlation Low
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Table 8. The analysis results of the relationship between the release angle (8 ), the horizontal velocity (u,),

the initial velocity (u), and the shooting distance of male basketball players. (Cont.)

Shooting distance

Correlation coefficient .993%*

Horizontal velocity (u,) P <.001
Degree of Correlation High

Correlation coefficient .906%*

Initial velocity (u) P <.001
Degree of Correlation High

*Statistically significant at the 0.01 level
**Statistically significant at the 0.05 level

9. namsAnwmLdNTusvemmvarvgaile (9) Anudalunuasiu (u) Asadu () wazuuansds

Usgguasinimuianaueaiiuyiey wuin lifiauduiusiu da Table 9.

Table 9. The analysis results of the relationship between the release angle (8 ), the horizontal velocity (u,),

the initial velocity (u), and the shooting direction of male basketball players.

Shooting direction

Correlation coefficient -.308

Release angle (0) P 174
Degree of Correlation No relation

Correlation coefficient 037

Horizontal velocity (u,) P 872
Degree of Correlation No relation

Correlation coefficient -.146

Initial velocity (u) P 527
Degree of Correlation No relation
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Mt RmanesEi i UsrasifleAnunaramaiiuduuuimusenuminutumsuilnaunnde
dufinameuazedidudluduluiunmevesiidasiadniu nquiegrauemalinamandgadnm 50 au
wiadu 2 nqu laun nqumeasssiuau 25 Au Wsauldsunsudwswuuimuaanumin ddamiay 3 Tu Juaz
40 w17 FaAun15UItnARAINI1 200 NFuseu LaznquaruANTIuIL 25 au lWsaulsunsuiwsluguiuy
Fefufiosognafie szevinan 8 dani iivdeyalnensintdminuazaiugs uadliindoddieseiesdusenoy
vossumelumsinedfidudluiu Tinsziteyameaia ttest fissdudodidny .05 nansidowuin nuvaassd
ARvTinianIeanasan 31.28 + 8.37 1Uu 28.62 + 5.86 nn./n3.u. waziUesidudluiiuanasan 32.36 + 10.90%
\Ju 27.88 + 5.36% sgnsdliedrannieand (p = .001) Inedarauindniwa iy 0.37 way 0.52 Auaau
Fauansfawaluszduindsuiunans uazseduunamud iy s finguaruauiinisdsusUandnios Tneiie
yuradvdna i1y 0.04 fedrfinaluszdusinuin WelUSeuisuseninangundanismeaass nqunaasaian
sudinaneuavesidudluduanaunnninguauaegadited Wameda (p = 004 uaz 002 AUEIAV)

a3Uld71 msAudwuuimuaauvingwiunsuilaaunenegeaiiane iuluimiei
UszAvsnlunisantninuarlesfulusnanisvessdiinngiminiAu uarannsoilulszgndldiieduada

gunmegadaEy
AAAgY: NMIALLUUATURAINTN wean dydinanie ludulusiesnie

Abstract
This quasi-experimental study aimed to examine the effects of walking at a prescribed intensity
combined with cucumber consumption on body mass index (BMI) and body fat percentage in overweight

individuals. The participants were 50 female volunteers, divided into two groups. The experimental group
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(n = 25) participated in a walking program at a prescribed intensity for 40 minutes, three times per week,
along with consuming 200 grams of cucumber daily. The control group (n = 25) followed the same walking
program without cucumber consumption. The intervention lasted for 8 weeks. Data were collected by
measuring weight and height to calculate BMI, and a body composition analyzer was used to assess body
fat percentage. The data were analyzed using a t-test at a significance level of .05. The results showed that
the experimental group significantly reduced their BMI from 31.28 + 8.37 to 28.62 + 5.86 ke/m? and their
body fat percentage from 32.36 + 10.90% to 27.88 + 5.36% (p = .001), with effect sizes of 0.37 and 0.52,
indicating small-to-moderate and moderate effects, respectively. The control group showed only slight
changes, with an effect size of 0.04, which is considered negligible. When comparing the two groups after
the intervention, the experimental group showed significantly greater reductions in both BMI and body fat
percentage than the control group (p = .004 and .002, respectively).

In conclusion, regular walking at a prescribed intensity combined with cucumber consumption is
an effective strategy for reducing body weight and fat in overweight individuals and may serve as a

sustainable approach for health promotion.
Keywords: Walking at a Prescribed Intensity, Cucumber, Body Mass Index, Body Fat
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nquAa8813 F1uau 50 Au fleng 20-21 T ($evar 80.00) tvin 91-100 Alansu (Fevas 32.00) uay
duae 161-170 Wwudwns (Fevar 20.00) #an1siIsuifigunsulasnamaaamuii nguvaassiiamdyiuianie
anad91n 31.28 + 8.37 1Ju 28.62 + 5.86 nn./n3.u. egdied1Ayvneadf (p = .001) nguAIUANAAAIRIN 32.12
+13.52 10w 31.62 + 12.40 nn./ms.4. (p = .001) sulesidudluiunuin ngunnastanasann 32.36 + 10.90%

\Ju 27.88 + 5.36% (p = .001) NGUAIUANANGIDIN 30.96 + 13.08% Ju 30.51 = 11.09% (p = .001) /3 Table 1.

Table 1. Comparison of Body Mass Index (BMI) and Body Fat Percentage Between Experimental and Control

Experimental Group Control Group
Variable  Pre-Test Post-Test Effect Pre-Test Post-Test Eifee

— — t P . — — t P Size
X S.D. X S.D. Size X S.D. X S.D.

Body Mass

Index 31.28 837 28.62 586 883 .001* 0.37 32.12 1352 3162 1240 354 .001* 0.04

(kg/m?2)

Body Fat

Percentage 3236 1090 2788 536 1.71 .001* 0.52 3096 13.04 3051 11.09 387 .001*  0.04
(%)

Note: Groups Before and After 8 Weeks of Intervention.

\dewSsuiisuaiadsnondnisvaasiszninaingumaassiunguauny naumaassiilaiunisiu
safumsuilaaumanficduiameuaziveidudluiulusumesiningumuauiiduiiiewgafessed
fuddayneada TngArduduianisveanguvaasiogil 28.62 + 586 Nn./ns.u. varfinguarunuegfl 31.62 +
12.40 An./A3.. (t = -3.14, p = .004) wazosidudluiuvengumaasayiniu 27.88 + 5.36% luvariinguniun
1M1 30.51 + 11.09% (t = -3.24, p = .002) nadnEmaniuanslfisiuin nsdudismtunisuslaauaaningae

Uiulgesausznauvassinglanniinsiuiifissegiufen fs Table 2.

Table 2. Comparison of Mean Body Mass Index and Body Fat Percentage After 8 Weeks of Training Between

the Experimental and Control Groups.

Experimental Group Control Group
Variable (Post-Test at Week 8) (Post-Test at Week 8) df t p
X S.D. X S.D.
Body Mass Index (kg/m?) 28.62 5.86 31.62 12.40 48 -3.14 .004*
Body Fat Percentage (%) 27.88 5.36 30.51 11.09 48 -3.24 .002*

2AUI18NANITIY

MnRansAnIAsed wuin nsugasantunisuslaaunsnndsmasnenisandaiiiaanie (BM) uay
wWesigusluiulusiineldegnsdivss@vanmunnninnisiusuiieedauies lnengunaasdiaduiulianioanas
971 31.28 (S.D. = 8.37) Wil 28.62 (S.D. = 5.86) Fafaruuanesesafitudfayvnada (t = 8.83, p = .001) uaz

fiAnvundvana (Effect Size) Wiy 0.37 Fsdmagluszauidndsliunalsmnunudives Cohen waRTINATDINTT
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unsnuesfidaulumeafon luvueiinguaugudldSuifiomnisiiugs nuirAdsinaneanandniesan
32.12 (S.D. = 13.52) \Ju 31.62 (S.D. = 12.40) (t = 3.54, p = .001) InedlA1vuIndnsna Winiu 0.04 %aaﬂmsﬁu
s axveuliiduinnsausuiisedrnieoadildfismedmiunsaniminedadtoddalunenainvie
WEANTTU nanIFATIERRINa U Mafiumsuslaaumanfmiunsesnidameuuuielstn wu msidiu
32 edaaiunsasduiinameldesnsdataumnndei Tasnmelunguiiinnedwiiniu
iefinnsandudaiinnanis (BM) wui1 nuneassiinanisanasues BMI ledaiauenaunainnisuilan
uAIN27 inszumInfiindanuiuasduinuthgs seduaudinduuaranuiinamdsnuiiuilnaluusos u
sufansiduiiiitienssdunsimaiglusiuegseiilos eaenndosiuterunuves Lee et al. (2019) waz
Wang & Li (2018) vauzifieniu a1uidsues Brown et al. (2020) faszyinnisuilaadniiifleevnsgsamisnan
sefugedluunidu dudusedluunseduainuia drelvarunsanivaunisuilnae msldd du uenaind
Kim & Park (2019) Tesuiemsfinuiinaniigs wu unena fumuwluntsmusumdsnulaesm 9aelinisen
hwiiniiussanBamdady vnsdl Johnson et al. (2020) FWifiuiimsesnmdsnisniugiunmsuslanemisiid
Ustlowd wu dnan Hofinaailvesdugiu uazannsazanluiulurewiesldesnaioddny
Tududedidudluiulusianiy nquneassfid1iad sanasain 32.36% (S.D. = 10.90) i 27.88%
(SD. = 5.36) (t = 1.71, p = .001) wug# na uArUAuanadldnioga1n 30.96% (SD. = 13.04) 1T u 30.51%
(S.D.

v

11.09) (t = 3.87, p = .001) Fansanadiungunaasdinnudaauuinnit nsiasuuwlasieanainainug

savedlsomnsuaziiluunnm fivasaneueneswagauauUamdsnuildiuluutas fu Ssaenndos
Audefumuvas Swift et al. (2018), Wang & Li (2018) uag Johnson et al. (2020) ilai/Soulfisussninsngumaa
n1snAaes wuIngunaaesiadeduianswazilesidudluiuanasinniinguaiugued 19 ived Aynisadn
@onndaafuILYea Smith et al. (2021) fatiuayuinnsHauNaIUTENINNTOINMEINEIUNTATUANDIMNS
annsafinszansamlunisanimdnuarledulusenmelddniinmseenmdinieifissedauien uenani
fadaiusiudesunuves Church et al. (2017) Faspydn mseenfdnmouuuuelsdniifaruminurunanadiandn
PduduasNenIINTININATY LYY VgAY Lopez & Martinez (2019) WU LLmﬂms'ﬁﬂﬁmié'ma%a@nga
frwanmAIneenfndusarativayumahauresszuui q Tusanme Snfisnsanaswes BMI wagiadidus
Tofudafenuduiusiunsananuidssesnsduasuaranuaien (Luppino et al, 2010) oy nsiugs
safumsuilaauninn dedumadeniifdnenwlumsmunuimin w@uadsaunin uazananundssnnlse
Bo3ldegediby
ayunan1sIdsuazdaiauauue
‘U‘mm'uﬁ5&15@75@qﬂsxmﬁLﬁaﬁﬂmwammmiLﬁuL%aLLUUﬁmuﬂmwwﬁﬂiwﬁumiﬁimummwia
dafinameusziofidudluiulussmeesiiiiamsdwiniu Tnenanisinwmui ngumaaesiilésulusunsy
maAwSImAuNsUslnAkaIninsanaswessaitanelaziesidudlvdulusnsnieededidedrAynieaia
Tuvauzfinguauaudsldfuiisdusnsunsfiuifinadisudaniiondndos Wowisuiisussnitangunds
nsnaaes nquveaedadyinianieuariesidudludulusineanawnnitnguasuauesefidedAeyvneada
Mg nadudwuuimunnuminguiunsuilaaunnnegvaiiaue dunumisiiussansam

o
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Abstract

The objectives of this study are to 1) compare the social skills of students in the experimental
group who used the cooperative learning concept to manage their physical education learning before and
after the experiment, 2) compare the social skills of students in the experimental group who used the
cooperative learning concept to those in the control group who used regular physical education learning
management, and 3) examine the satisfaction of students who used the cooperative learning management
model mentioned above. The sample group in this research was undergraduate students. Department of
Physical Education, Faculty of Education, Ubon Ratchathani Rajabhat University There are 56 people
enrolled in course 1093205 Volleyball. The tools used in the research include 1) a physical education
learning management plan using the cooperative learning concept, 2) a social skills measurement scale,
and 3) a satisfaction assessment form. The statistics used for data analysis include mean, standard deviation,
and t-test. The results of the research found that 1) the average mean scores of social skills after the
experiment of students in the experimental group who participated in physical education learning using the
cooperative learning concept were higher than before the experiment with statistical significance at the .05
level. 2) Average social skills score After the experiment, students in the experimental group who
participated in cooperative learning were higher than those in the control group who participated in regular
physical education learning. Statistically significant at the .05 level. and 3) the average of the student

satisfaction scores from using the above learning management model is at a high level.
Keywords: Physical Education, Cooperative Learning, Social Skills, Undergraduate Students
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Jadulugafdsia dedsnnesulauiuvnumdidgylunisturisunisiseuivedndne ninisldau
wnanWesuesulatsgvdellainduainmansenuiuauseaun nineg1ania Menunsdsialul 2566 sey
11 dnfinwidieny 18-24 Yanaudesgerian1ieauiasen ANIanina Lagauianlanag1duinainms

Wisuiisunuesiud duvulanesulal n1ssudeyarniaised1slidndn saudn1sudyiun1snnaunig

§f

Wnasida (Cyberbullying) uazn 1sianfinde Fadananan1sUaUNAU N15158U3 kazaNamsalunsadig

o/ v 6 1

aau UINNEIAY (Institute for Population and Social Research, Mahidol University, 2024)

[ )]

VunansuUs UM inwemadeay (Social Skills) Iesunssensuindutiiedfiidrsanuansynu
sugunmInLazduasununmdin Inslamnzegnaddunguindnunssdiuiyynd Jseglurieisvesnisimn
puBsTFATMIwarn SRt UBY Fuesnmadseuiiady WWun nsdeansadnamnan msfuywediniug
nMsvhnusAugdu uasnsdnniseudaudeednedud (arolimek, 1977) aedlsfiniu mns1enuguawdsedl
2567 uazanAfefiinumn wui dhanwsauliiosssnevinunad dsdmadongfnssumaious madrdsny

wazAnunienlunsimgtinnmainuegrsinaunmm (Yingdamnoen et al, 2018)
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Concepts of Physical Education Learning  |—9 . . . Social Skills
Physical Education Learning

) 1) Self-control
Management using —>

2) Cooperation
Cooperative Learning ) .
Concepts of Cooperative Learning —> 3) Interpersonal Relationship

Fig 1. Conceptual Framework
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1. Sumaunsairauasiaesasiiannsise

1) AnwenansuazanAdefiieadestunisianisBeuinadnu msBeuiuuuinile wasinuenedny
Wiehuengitasimuauumdumsaauasiauiniedlenldlunside

2) IpvhuaumsianisiseuinadnulaglduunAansaseuiuvuiinde wuvinesiavinvenedny uaz
wuuUseiliuauianela

3) duaunsdansieuinafnulaglduuifanisiseuiiuusiuie wuunnsiavinuvenadiny uazuuy
Useidiuanufienelafifautuluiinssaand $1uu 3 viu Tnefwuaauaudivesimssanddondudau
miﬁﬂm@?nLLﬁﬁsé’Uﬂ%éyzymwﬁﬁm%m%ﬁLﬂ Tunazagmansviednvimans avnivinadn iefiarsanaim
AoAARBINAYANNWIINEAN LAt naulATeAdvilau@enAaed (Index of Congruence; I0C) lagfvunAa
Srflenuaenadasiisuldfaus 0.5 Fuld

4) wilouazUSulsaunumsdamsiseuinadnuilaglduwiinnisseusiuuiiuide wuunnsinvinuenig

deau uazwuvUszliuanuiianelanuiuuziivesvsinanaiiteliliesesdlenldlunsideiauauysaldu

ayliesedienldlunsidonisenndu 2 Ussiam fe w3sdlefildlunisdiiunismeassuaziniasie
= 3 ¥ o &
dlunmsiiusivriudoya Al

1) inseslenldlunsaiiunisnaaes fie unun1sdInn1sseuinadnuilaglduufnnisiseuiuuusiuile
U 6 wHU @ nTUMTTANISISBuUINaAN¥IsEEELIaT 6 dUAM duaviay 1 Ju Juaz 120 il Avdwiady
donnnedTIiv 0.95 laganansaiUTeuiisunisdanmsiseuinafnwiwuuuninunisinnisiseuinadnuilagld

WWIARNISIEUSIUUT IR Table 1.

Table 1. A Comparison of Regular Physical Education Instruction and Cooperative Learning-Based Physical

Education Instruction

Regular Physical Education Learning Physical Education Learning Management Using the
Management Cooperative Learning Approach

Step 1: Warm-up Preparation (20 Step 1: Preparation Phase (20 minutes)

minutes) - The instructor explains the objectives of the lesson, divides

- The instructor takes attendance, students into groups of no more than six members with

checks students' attire, and facilitates mixed abilities, and clearly explains the procedures and the

warm-up exercises and games to roles of each group member.

enhance physical fitness.
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Table 1. A Comparison of Regular Physical Education Instruction and Cooperative Learning-Based Physical

Education Instruction (Cont.)

Regular Physical Education Learning

Management

Physical Education Learning Management Using the

Cooperative Learning Approach

Step 2: Explanation and
Demonstration (10 minutes)

- The instructor explains the content
and demonstrates the relevant sports

skills.

Step 2: Teaching Phase (10 minutes)

- The instructor introduces the lesson content by posing a
problem or challenge that each group must collaboratively
solve. Basic background information is provided to support
students in analyzing the problem, and tasks are assigned

clearly to each group.

Step 3: Skill Practice (20 minutes)
- Students practice the sports skills
according to the drills designed by the

instructor.

Step 3: Group Activity Phase (20 minutes)

- Students collaborate in their assigned roles to complete the
task. All group members are responsible for participating and
sharing ideas. The instructor observes and provides guidance

as needed.

Step 4: Application Phase (50
minutes)

- Students engage in activities or
games related to the sports skills, as

planned by the instructor.

Step 4: Presentation and Evaluation Phase (50 minutes)
- Each group presents their work. The instructor and other
groups ask questions to enhance understanding and clarify

the work presented by each group.

Step 5: Lesson Summary (20
minutes)

- Students perform cool-down
exercises. The instructor and students
summarize the lesson content and

address any questions or concerns.

Step 5: Lesson Summary and Group Work Evaluation
Phase (20 minutes)

- The instructor and students summarize the lesson together.
The instructor supplements additional knowledge to ensure
the learning objectives are fully met and evaluates group

performance by discussing strengths and areas for

improvement.

2) winsfiafildlumaiiusausindoya fe 1) wasindinvemedny lnefnuadenudsufofinisuay

WoRnITUUinYen19dsa 3 asdusenau laun (1) nsmuaunuies (2) Anusiuie uay (3) ANuduiussEning
yAAa NTUMrUAIULIUNSUSEluTinwen1edny tngasieunsinvinuvenedenu (Rating Scale) 5 szau lnedl
TaAnueAUTENaUaE 10 18 TIuNeEN 30 U8 Ardviauaenndedsviniu 0.97 uay 2) wuudszidualy

fiswela (Rating Scale) 5 sgU 91U 20 90 ARTLANUADAARDITILYINAY 1.00
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2) NAERUTINBENIIFIANYTIUNANYIUTYYINT NOUNI5NAaDY (Pre-test)

2. aAniun1IMAaeY

nasNlasuaug AL duNMTINNEUIIISLEY ideandunisdanisiseuinadnulaglduuifnnis
Souduvuiuilefifierinugmadsauvesind@nuuiyanes lasthd@nwinguneasatrsmdiiunsdnnisbous
nafnwlagldumiAnnisiTeuguuusiuile tagdnfnwingualunud1Taun1sdansiseusnadnwiuuuuni
Juszeziian 6 dUani dUaniaz 1 Tu Tuay 120 undl

3. NAIN1MAGY

= [

1) negpuvinuynsdiaNlazUsziliuamuiswelavesindnuusgans nain1maas (Post-test)
2) dman1svadeurinwenedsaniazUsziliuanuianelavesin@nw Ty 1n3 naun1sinasslaznad

ASNAABILNIATIZAILITNITNIEDH

nsAATIvidaya

1) Ainseideyaiugu tnldaifdeusses dud duade (Mean) drudsauunnsgiu (Standard
Deviation) lngldlusunsupauiiaines

2) WSHUWIEUAZRULYTINYENFIAYN NOULAENEINITNARBIVDINFUNAGDAENANAIUAL tn8N1TVAFEY
A7l (Paired Sample t-test) fiszsutiudfaynieada .05 Tngldlusunsunauiames

3) Wibuieuavhuwinyen1edang ¥aIN1sveaesseniangunaaesiungualual tnen1saaauai

(Independent Sample t-test) szautivdAgnisana .05 lagldlusunsunauiunes

HaN1339Y

1. iansilFsuifisuaniadsvesauuwinugynadsnuvdnisveassvesinfnuingunaassiiiiisaunis
FamsiFouinadnuilagliuufnnsSeuiuvuinile ganitnounsmaasseaiidddymisediffisedu 05 uaz
AladgvesnzLULTnzIIdInmdsnsaassestin@nmmuauildiunisdanmsifeunisaeunuuund laiunneing

o

NADUNTVIAADIRENITEAAYNISERATIZAY .05 63 Table 2.

Table 2. Results of the comparison of social skills before and after the experiment of the experimental

group and control group

Before the Experiment  After the Experiment

Social Skills t p
Mean S.D. Mean S.D.
Experimental Group 71.0 2.49 80.2 3.22 17.1 <.001*
Control Group 71.1 4.23 71.5 4.14 1.54 0.13

* p<.05
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2. HaNSUTIUIBUANRREUDIATIULTINYENEIAN NEIN1INARDITENINTNANINGUNAADITILIT I
nsdanisiseuinafnuilaglduwifanisfeuiwuuindegaindidndnwnqualuauiitisinn1sinnisiseus

'
° aa

wadnwuuUng egnslitedAgnisadaiszau .05 A Table 3.

Table 3. Results of the comparison of social skills after the experiment between the experimental group

and the control group

Experimental Group Control Group
Variable Studied t o)
Mean S.D. Mean S.D.
Social Skills 80.2 3.22 715 4.14 8.82 <.001*

* p<.05

3. AnafgvesaziuuauianelareswilsuannisnisInnsiseuinadnulaglduuiAnnsseusiuy

Tuile dAnade 4.22 dnudewnnsgiu 0.25 agluseivunn fa Table 4.

Table 4. Results of the study on satisfaction with Physical Education Learning Management Using the

Cooperative Learning Approach

Variable Studied Mean S.D.

Learners’ Satisfaction with Physical Education Learning
4.22 0.25

Management Using the Cooperative Learning Approach
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Abstract

This study explores the willingness to pay (WTP) among Thai Generation Z tourists who have
previously participated in short-term volunteer tourism activities, which are considered a form of
recreational tourism. The research aims to identify the average amount this group is willing to contribute

and to examine the key factors influencing their payment decisions. A quantitative approach was
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employed, collecting data from 385 respondents by an online questionnaire. The study utilized
descriptive statistics, the bidding game technique, and multiple regression analysis to interpret the data.
The findings revealed that 41.77% of participants were willing to pay a maximum of 175 baht, with the
average WTP calculated at 146.92 baht. Among the variables examined, gender and net income were
found to have a statistically significant influence. Especially, male respondents demonstrated a higher
WTP, while those with higher income levels tended to indicate a lower WTP. However, the regression
model accounted for only 1.8% of the variance, suggesting that deeper psychological, value-based, or
experiential factors may play a more prominent role in shaping decisions.

The study provides valuable insights for tourism developers and policymakers in designing
appropriately priced volunteer tourism experiences that appeal to Generation Z, aligning with Thailand’s

broader goals for sustainable tourism development.

Keywords: Willingness to Pay, Generation Z Tourists, Recreational Tourism, Volunteer Tourism,

Sustainable Tourism
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Personal Factors
1. Gender
2. Age Willingness to Pay of Generation
3. Marital Status Z Tourists for Participating in
—
4. Number of Family Members Volunteer-Based Recreational
5. Educational Level Tourism Activities
6. Occupation
7. Monthly Income
Source: Kotler (2003)

Figure 1. Conceptual Framework of the Study
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Table 1. Model Summary

Model R R Square  Adjusted R Square  Std. Error of the Estimate Durbin-Watson

1 .181 .033 .018 1.87 1.736
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Table 2. Hypothesis testing results in the regression equation between independent and dependent

variables

Model Sum of Squares df Mean Square F p
Regression 44.758 6 7.460 2.144 .048*
Residual 1314.915 378 3.479
Total 1359.673 384
*p<.05
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WTP = 3.288 - 0.332Sex — 0.167Age - 0.009Family + 0.153Studyplan - 0.620Extracurricular —

4.817Netincome s aumiﬁ 1
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Table 3. Multiple Regression Analysis

Coefficients®

Unstandardized Standardized T p Collinearity
Model Coefficients Coefficients Statistics

B Std. Error Beta Tolerance  VIF

(Constant) 3.288 .680 4.833 .000
Sex -.332 126 -134 -2.622 .009* 977 1.024
Age -.167 .206 -.042 -.809 419 937 1.067
1 Family -.009 A7 -.003 -.054 .957 994 1.006
Studyplan .153 192 .040 797 426 996 1.004
Extracurricular -.062 201 -.016 -.310 057 .942 1.061
Netincome -4.817 .000 -.123 -2.405 017* .984 1.016

*0<.05
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Abstract

This research aimed to study the coping patterns, stress management, and the ability to cope with
problems and overcome obstacles of athletes in the 49th University Games of Thailand. The population
consisted of athletes of all sports, representing universities under the Ministry of Higher Education, Science,
Research, and Innovation, who participated in the 49th University Games, the grand round, and a sample
of 900 people who answered the stress and stress management assessment of athletes. The multi-stage
sampling method was used, including 18 sports out of 36 sports that were competed in and 18 athletes
who passed the qualifying round (the final 8 people/team) using the stratified sampling method. Qualitative
data were collected using semi-structured interviews. The instruments used were the stress assessment,
stress management, and the ability to cope with problems and overcome obstacles of athletes, and the
semi-structured interviews. Data were analyzed using frequency, mean, percentage, standard deviation, t-
test, Spearman’s rank correlation coefficient, and the interview results summary. The results of the research

found that the overall stress coping of athletes was at a high level ( X=3.74). Most of them had frequent

sports stress management skills. The ability to face and overcome obstacles was at a high level ( X= 3.87).
When comparing athletes of different genders and athletes with different experiences in participating in
university sports competitions, the ability to face stress was significantly different at the 0.05 level. When
comparing athletes of different genders and athletes with different experiences participating in university

sports competitions, the ability to face and overcome obstacles was significantly different at the 0.05 level.

Keywords: Stress Management, The Ability to Adversity Quotient, Thailand University Games
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AIENTTINTATUN9TE5 55N TITe Uy wE umAnerdesviguasedan Suseadetuil 31 unsiau 2567
wuiflususes HE-005-2567 TAsdudumside el

Usgang

tnfwmnuszaniindaduiunuanuminedeludsinnszmsansgaudnw Insrmans Idouay
uinngsu (82) Adrsaunmsudstuimuminerdouwisszindlneg asedl 49 “uundinud 25677 soumnsu
Tusgwineduil 27 unsan - 5 nuAuS 2567  wAnendinensmans Imenvamunaiay S1uau 109 aandu
(Kasetsart University, 2023) faduuszonsiitusiuulgliuivey
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wamunakau Mntudadonlyitnsliundsitegemeisnsdunuuraneduneu (multi-stage random sampling)
Jumouil 1 Msdusianu TnsguiuuanzinIzas lnsdenimussunviiuwasussinniaes 91U 18

PRI 36 TUANWININITUIITU (Kasetsart University, 2023)

o oA

Tunauil 2 Msguinfwfniuseudaidion (sou 8 Au/fugaving) TIBn1sduwuUTU (stratified sampling)

nsduIsildiuussnnsniidnvasunnaiuinn wiamisauenidungy 1 gesaudnvusiaulafiny (Kaemkate,

v
[ aNaa '

W. 2012) feiiu n33deasatidiisnsuustuglidutnivussianiiuuazuszianien S1uau 18 wiafivn laeinue

e

v

uniet1amsITenseidl 1935015909 Preacher & Coffman (2006 819dslu Noklang, 2015) Tunisfuiawune
feganuIuledhttp://www.quantpsy.org/rmsea/rmsea.htm finnsiviua Alpha = 0.05, Degrees of Freedom =
35 Desired Power 0.95, Null RMSEA = 0.05 wag alternative RMSEA = 0.08 l@uunnsieg193sefiminzausiuiy
437 AU LLazLﬁasumLﬂjaé’mmmimauﬂﬁ‘u@:”3%’8%@ﬁmu@éf’;asJ'NeLumiLﬁusﬁanﬂaﬁTmu 900 AU

v
U Aa o

ndeATtdfmnUslun1sfine 2 duus UsznaumesulsiunazAnusniy Asudgutinua3en

nsinAIASEALarANasalunsurgUasse

ﬁress management in athletes \

1. Problem solving

2. Accepting advice

w

Concentration
Confidence and motivation to achieve

Goal setting and mental preparation

q

5.

6. Performing at peak performance under pressure
T

Freedom from anxiety

Coping with stress Q.mh: Schutz; Smoll; & Ptacek. 1995) /
1. Coping with problems

2. Coping with emotions

Adversity Quotient

It consists of 4 characteristics (Stoltz. 1997), as follows:

1. Ability to control the situation when facing obstacles that
arise

2. Try to control the situation and bring yourself into the
situation.

3. The way of thinking or the way of looking at the problem
to go in to sclve the situation that there is an end to the
problem, and every problem must have a solution, no way.

4. Ability to endure and endure various problems.

Figure 1. Conceptual Framework

Y (Y

naeinsARLERNHI3IuIY

1. Humamouazndsdongdous 18-26 T

2. Buinfwnaussamfmdadusiunuanuminedeludainnsenanisgauine Inenmans 33y
wazuianssy (92.) Mdrgrunsudstuiamine dondsil 49 “uundinud 25677 souamnsay lusswinetudl

27 4NF1AY - 5 NUAIUS 2567 04 IMINGIFNUATAIART IS UYRAUNIAY
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1. uwwuasumuMIsdgaAisavesinfielumsutsiufaminedouinisemdlne adsd 49 Agide
ity dudunmstmuieiediedldlunisfusvsndeys Ao wwvasunuuuummsaudszanman 5 sz
(Questionnaire 5 level) fgn1saiedoraiunkuIRauaznquiiiieades LaTYIINITATIVADUAUNINYDY
LUUABUOA I8N 5ATINEE AT sens el o (Content Validity) #aswmadanisiuramaisfadai
danndos (Item Objective Congruence : 10C) udfnidendarmanufidan 10C 11nndn .60 Fuly huuvaeuauly
vaesld (Try Out) Aunguietng §1uru 50 Au LileyinsmATS AT URs 188 (Discriminate Power) fe 353
meanduusaruuusetof Uz kUL (tem-total correlation) IneldendefidAdulssansnusfunzuuuseds
110131 .20 TulU wagn1swaAIAALE 83Ty (Reliability) AenaianiswiAtAuaenndesniely (Internal
consistency) 91NNIMANTaRIANLLLINISWEIAULISA (Cronbach Alpha) Tnsfieduuuasuaiufiian Cronbach
Alpha Auni 70 Fuldfimnudesiuensuls

2. LUUADUANYINYENITIANITAULATEANINITAWT (The Athletics Coping Skills Inventory: ACSI) U84
Smith (1995) Waduatun1wing (Pan- Uthai, 2014) fidnwaeidy wuuUssiliuen 4 sEaU waninnumung
Faus LﬁauiﬂLﬂaﬁﬂLﬁaunﬂﬂ%u’ﬂ druu 28 Jadanuuvadu 7 d1uq ay 4 dematuniunisinnsiutlayn (Coping
with adversity) U9 5, 17,21, 24 aunisgausuAkuziil (Coach ability) 98 3, 10, 15, 27 NMSET19TUANITNAULDY
719UINAUANTS (Concentration) 98 4, 11,16, 25 é’wummLs?faﬁuLLazLLiqgﬂﬂc'Jé’mqwé (Confidence and
achievernent motivation) 48 2, 9, 14, 26 dumsaavansuazeIsuANLNSeNduInla (Goal ~Setting and
mental preparation: GM) 98 1, 8, 13, 20 fA1un1skanInNaImIsageannieldnunady (Peaking under
pressure: PP) 98 6, 18, 22, 28 n1saunn nagladarunsainanuaudaszainauiaaa (Freedom from worry:
FW) 40 7, 12, 19, 23 1hazuuuvasusasdefilalunsasduuintu wdhnailaunmsdesunudensmseluus
avelnelvnzuuuded 40 1,2, 4, 5,6, 8,9, 11, 13, 14, 15, 16, 17, 18, 20, 21, 22, 24, 25, 26, 27, 28

« 1fauliimg WiNfiu 0 ALY - unande WinAU 1 Azl

- Uay Wiy 2 Azuuu <feUnNATY AU 3 ATl

o

98 3, 7, 10, 12, 19, 23 TAzuuunll
« auliegy WINAU 3 AZLUY . UN9AS WINAU 2 AZLUU

- Uay Wiy 1 Aguuy < feUnNATY WA 0 AT
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fBnaiunuTiudaya Al

3.1 Usganuauegsliifumsmsludainfmiidrsumsudstufmuminedousialszmalne
ieverueyaszsilunsiiusuteyatuiinin

3.2 {fuldvinddoveeynn Auznssunsiamautsiufnuminedouisussmelng ads 49
“yuvFinud 25677 sounvingsy Tuseninedudl 27 unsiau - 5 nuATIUS 2567 a1 ANeIdeInuAIMAns Ineun
funauau Lievermeyasesilunsiiusausndeyaiuinfmn S1uau 900 Ay
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(uidsynuadudbreusazimingds) Wevennuoyeszilumaiunuradeyaduinfmildsidunsduly
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Joyauanvayuuarysznounan1Tiaziidaliunm ae3snsiiuteya I8n1sdunivaluuuiaiedn (In-depth
Interview) ¥iinsnsiaaeuteyamenisnsisaeurnudulnsnin (Triangulation) udwihnislinszideyadiemnatia
n53LAs1Eaiid el enn (Content Analysis) fLUNI5ATIVEBUAIUT 8905 TIRT (face Validity) Tnsbuuy
gunwalllliidermnagdun 5 aufnsuesasuFeatemesdemaurhannsaldldmundnnauazsitunas
Tetluuuduntuel Uszneudae UssLﬁuﬁwmmLﬁaugﬂLLuumaﬁﬂmuLﬂ%'m MsBynudgni wazn15ann1siuUeyn

a v I o o .
ALVIUMTIVLANTALAALTULNUNIUTENBUAS Figure 2.

Step 1: Study similar research to find Step 2 Review the literature and research related to the
) EEE—
the main research process to be used variables studied to develop the research conceptual

this time. / framewark.
Step 3 Develop a guestionnaire to

Step & Check the quality of the questicnnaire used in the

reazure the varzbles uzed in the

research by finding the content validity, discrimination power and

¥

ressarch.

reliability of the whole questionnaire.

Step 5 Data collection is camied out using

. . N Step &
a rating scale guesticnnaire with 2 random P

Analyze descriptive statistical data on frequency, percentage, mean, and
sample group.

standard deviation, and test T-values and Spearman correlation

Step T Analyze the results of o )
SR [ ANSZS NS TEsUE T ine Step 8: Surmmarize and repoert the results of
- L | ] o .
statistical analysis. guantitative data analysis.
_—

Step 9 Collect additional qualitative data Step 10: Summarize and report the results of

to support the guantitative datz analysis qualitative data analysis.

resuits.

Step 12 Discussion of research results and
Step 11: Summarize the overall research e

recormnmendations

resulis.

Figure 2. The research process
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Table 1. The Spearman rank correlation coefficient between university sports experience and various

variables.

The relationship between university

sports competition experience and A ' P
Coping with stress 900 .202* 0.000
Stress Management for Athletes 900 -.122% 0.000
The ability to adversity quotient 900 0.034 0.301

*P< 0.05
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Abstract

This study aimed to compare the effects of circuit training and aerobic training on body composition
in a group of healthy male volunteers aged 18-25 years. Using the G*Power program, the sample size was
calculated to be 60 participants, who were randomly assigned to two groups: Group 1 underwent circuit
training, and Group 2 underwent aerobic training. Both groups trained for 50 minutes per session, three days
a week, over a period of 8 weeks. Data were collected before and after the training on body mass index,

muscle mass, fat mass, body fat percentage, and bone mass. The data were analyzed using t-tests and the
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data were analyzed using t-tests to evaluate the differences between groups, and Cohen’s d was used to
assess the effect sizes, along with 95% confidence intervals. The results showed that the circuit training
group had a statistically significant increase in muscle mass and bone mass (p < 0.05), with effect sizes
(Cohen’s d) of 1.29 and 0.59, respectively. In contrast, the aerobic training group had a statistically significant
decrease in fat mass and body fat percentage (p < 0.05), with effect sizes (Cohen’s d) of -1.14 and -1.29,
respectively. These findings indicate that circuit training is effective in increasing muscle mass and bone
mass, while aerobic training is effective in reducing fat mass and body fat percentage. These results can be

used to select appropriate training programs based on the objectives of physical fitness development.

Keywords: Circuit Training, Aerobic Training, Body Composition
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Circuit Training
- Combines resistance and

cardio exercises.

- Aims to increase muscle [ .
Body Composition

mass and cardiovascular Related Research:
- Key factors: muscle mass, fat
fitness. - Supports that aerobic
mass, body fat percentage,
. training reduces fat, while
bone mass.
. . circuit training boosts
Aerobic Training - Measures the impact of both
muscle and bone mass.
- Focuses on improving training types.

cardiovascular endurance.

- Helps burn fat and

enhance oxygen efficiency.

Fig 1. Conceptual Framework
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Table 1. Comparison of Pre- and Post-Training Physiological Variables Between Circuit Weight Training (n=30)
and Aerobic Training Groups (n=30)

Group Physical Fitness Pre-Test Post-Test Effect
Variable x S.D. X S.D. ‘ P Size (d)
Body mass Index 23.17 5.04 23.70 4.88 2.38 0.02* 0.44
Circuit Muscle Mass 33.64 5.10 34.74 5.06 -71.07 | <0.01* 1.29
training Fat Mass 13.78 12.55 12.02 11.68 1.84 0.08 -0.34

Group Percent Body Fat 16.02 8.76 14.66 8.70 5.05 < 0.01* -0.92

Bone Mass 3.81 0.70 4.14 0.79 -3.20 0.00* 0.59

Body mass Index 23.74 5.33 2291 5.06 6.04 0.00* -1.10

Aerobic Muscle Mass 31.73 4.21 31.34 3.96 2.43 0.02* -0.44
Training Fat Mass 14.5 12.34 12.44 | 11.87 6.26 0.00% -1.14
Group Percent Body Fat 18.79 9.15 16.43 8.61 7.05 0.00* -1.29
Bone Mass 3.76 0.48 3.81 0.52 -1.19 0.25 0.22

* p < .05 indicates a statistically significant difference.

Cohen’s d effect size is interpreted as: small = 0.2, medium = 0.5, large = 0.8 (Cohen, 1988)

HANSUTE U UANTTONINNINIEYEINITANTENINNAURNWUUINT waznaulnuuuwelsdn wudd
ﬁmﬁ’ﬂuﬁmamaﬂuaaﬁgqaamajuhjLmﬂmaﬁ’uaﬁmﬁﬁaﬁwé@mmﬁa (t=0.62,p = 0541, d = 0.16) kALANVUINVDY
waoglusgduidn dumandude wuiingulinuuuisasiimnandadeadegeiningulnuuuuelsinesiad
Woddyneada (t = 2.90, p = 0.005, d = 0.75) lneifliArvuinvaswaluseauUiunalsdisas aruualudiunay
Wosidusludu ldnuanuuansisegeddedrAgyseninengu (t = 0.14, p = 0.892, d = -0.04 uaz t = -0.79,
p = 0.433, d = -0.20 nua1dv) luiureunansegn wurniilndfesiuseiuiladdymeadn & = 1.92, p = 0.06,

d = 0.49) nenguilnrmmsuiisnasiansygniadegeninnguilnuelsinidnies dvwnvesmalusziuliunans

U U

P

FatuNIsHNLUL9shans D sUsEANS MR N nsEnkuukelsOnlunswmuuIanduiile waziinudluuia

=D

'
s

Tudunanszgn variinswasuwlasinuduiinanie waledu wezesidudlufulifinnuuansieidived)

=)

JEnINngy Asanslunisng 2 (Table 2.)
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Table 2. Comparison of Post-Training Physical Fitness Variables Between Circuit Weight Training and Aerobic

Training Groups

Circuit training Aerobic Training
Physical Fitness Effect Size
Group Group t p
Variable — (d)
X S.D. x S.D.
Body mass Index 23.7 4.88 2291 5.06 0.62 0.541 0.16
Muscle Mass 34.74 5.06 31.34 3.96 2.9 0.005* 0.75
Fat Mass 12.02 11.68 12.44 11.87 -0.14 0.892 -0.04
Percent Body Fat 14.66 8.7 16.43 8.61 -0.79 0.433 -0.2
Bone Mass 4.14 0.79 3.81 0.52 1.92 0.06* 0.49

*p < .05 indicates a statistically significant difference.

Cohen’s d effect size is interpreted as: small = 0.2, medium = 0.5, large = 0.8 (Cohen, 1988)

anUseNan1sIvY

nMedendsiitaguszasdiiieAnvinavesnsiinuuunmmsuisuvisesaniuasnisfinuuunelsdnee
4 UsENOUYBITNNMEYRINg T ety TnsuiudiaszdnisiudsuudasnielunguuagnsilSeuiiioy
semiangundsnsiinidussezina 8 dUanvi fwdsiAanvivsznaudae fufinanie wanduie waludiy
Wosidudludulusnenie uazinanszgn wamsiduannsnaiuseldwsd

lungafinuuuisasanil wansnvinudt Adaintants (BM) vesnduiinuuuasasaniiifiutuegned
HodAyn19ada (t = 2.38, p = 0.02, d = 0.44) eTjamfﬂQmﬁamﬂummﬁmaaﬁmﬁﬂ wiilonsaaeulusvaziden

WU Wianaanile induegadifeddy (t = -7.07, p < 0.01, d = 1.29) lnefvwinvewaluseaugs Jauandliiiu

11 ASRLVRIAIATRNIaN1E TuurlduiAnannIsiiuYeInauideunninsazavvedluiu didunaannnisin

'
=

WUU MNsuTla wientsinusedu (resistance training) 4 ataenszdunisdunseilusiulunduie vinld
néniilaniaufiulneeiusyAnsam (Rhea et al, 2015) uenainil nsiinussiudsiinansedumaiintuues
wansegn Ssuandliiiuisszansnavesnsiinlunsdaaiuguamnszgn (Zhao et al, 2015) ludIuveduia
oty wifvefiuwlduanasudnanisadfdsliunnd1seg1efiifad iy (p = 0.08) egrdlsfinnu WeRarsansiuiu
Wosidudlusu SLus'NmsJﬁamaaasmﬁﬁaﬁﬁﬁm (t=5.05p<001,d=-092) fauanslfiiudaniswasundas
osfdsznavvesinelufiansiia nanfe dadluiuanasefindandefistuogsdmautadunasnmsiin
wuvsasanifamauiansiinan silonarussudieiunsmnatgndsunein wagthludnisanleduly
$79M18 (McGowan et al,, 2015) mMsflnuuunmmsuisideussiudstisnssdunsaianansegnilesannsegn
éfaa%“w,iqmﬂmiﬂﬂﬁﬂisﬁumia%ﬁqLﬁ'j”al,?faﬂizaﬂimi (Shojaa et al., 2020) wan15398984 Saisamorn (2018)
Wy nsfnuuuassandamnsadiunandudouaranesifudlutuldesaiussansnnlungu v
Tnemsiinthedaasumsiesyivlnvemnduideuasnsmmatgleiuluinme Tnesuudansinuuuaasaanild
wanaliiiuin iumadend fiuszansamlunisiauiesdusznevessnanie Tnsiamzlunguiifeanis
diundunile muaulutusarduaiugunmnszgnluszeren nalnfiiululfvessanisindifinnnsnaunau
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lunguilnuelsln, wanisdnwinudn Ardvilulanie (BMN) vesnguinuelsinanasegaildudfgynieads
(t=6.04,p =0.00,d =-1.10) %aLLamﬁwssﬁw%mwmaﬁmiﬂﬂLLaIiﬁﬂIuizﬁummLsﬁwﬁumuﬂmm’amimuqu
dwiingnane wednsiaonadestunmsfinives Willis et al. (2014) finuinsiinuelsinedrsroidesdnasrions
anlogulusenslasaniglunguil § angdiminiiy Tudunnalyfusasuosidusdlodu na uiln
wolsUnnunisanased 19l dedrAgynieadf (t = 6.26, p = 0.00, d = -1.14 uay t = 7.05, p = 0.00, d = -1.29
pudey) Sauanddiiiuiinaasunasesdusznavtesiamelufianaiia nisanasiagioufanszuaunisns
wnaglatuilintulusswinsnseenmdmeildndsnuanlaty Sadunalniiietudessmewnanglesu
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et al,, 2015) msfnuelsOnlaelufinsiduiimsumraigluiusazmsiauanununuessyuuilawasiaon
Fon wnninsiinsand e éfm%’umaﬂisaﬂwamiﬁﬂmlﬂ,iwumiLﬂﬁauwmﬁﬁﬁaﬁwﬁmmﬂaﬁﬁ (p =0.25)
FsenaiinaindnwaizyeansiinuelsindilineliiAnussiuvdeusanailiissnslunisnszduns asananszgn
(Zhao et al., 2015) nan13ANIY8Y Deniz & Aksoy (2025) Buduinuinistinualsdnazdielunisuiuueuaiy
dutiauazannaluggeenyianiznszgnuisuslllddsmanenisasimieaanonsegnluseduii dsd Ay
Mnuan1sITemsinuelsinlusgdvanududuliunaranuii fussansamadunisantuiu lusaneuazand
fyiananie Tasanglunguussansdidanziminify edrslsAnudmiunstamesdusznousianied
AsouRqu Nsiinuelsinenarosinisnaunaufunisiinussiuoganzamiomiuaanand uiouarin
ﬂsz@ﬂaﬂwaﬁﬂizamﬁmwmﬁu

nansTeuiisunadnivdinisiinsgnianguiinnvimsuisasnduuelstn wuarauanssiitnaulaly
pafUsznavTesine tnsamglududs wand e danduilldumsflinuuunmsuistiinanduiogend
nauwelsdnedraliuddeyniead (p = 0.005, d = 0.75) agslsinu Ardudutanis ldwuauuansaisegisdl
o Agsevinnguudansiin fauanviviaesiimsinonainalndifssfilunidwindlnesi luduesna
Tty waziosidudlosiu Tusrane winandsinliuandnafuegddoddnyssninngy u nalnnmaiudsuutag
Tuusaznguiidnvazions nguuelsnduuiluanlutulassumnnnit Tuvasiinguiinuuuisasaanilanlusiusiu
mafissnandile dewalidadauvedlufiudeinasnnisanas nmaivAsuulasinanaziioulifiuiviaeisin
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nszgrldAnitnsfinuuunelstn iesanussnsedudnanniinindididensygndsuasionssuunisadiana
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Abstract

This research aimed to study the service usage behavior and satisfaction levels of users of the
fitness room at the Faculty of Sports Science, Burapha University, as well as the factors influencing their
satisfaction. The sample group consisted of 384 individuals, including students, staff, and the public. A

questionnaire was used as the primary data collection tool, covering personal factors, service usage
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behavior, and opinions on satisfaction levels. Data was analyzed using descriptive statistics, including mean,
standard deviation, and frequency distribution. The research findings revealed that most users were Burapha
University students (93.23%), with a usage frequency of 3-5 times per week (61.46%). The main reasons for
choosing the service included convenience of travel, reasonable service fees, and the variety of equipment
and workout programs. The primary exercise goals of users were muscle building, fat reduction, and overall
health maintenance. Overall, user satisfaction was high (X = 4.38), with the highest satisfaction in service
staff (X = 4.45), followed by facilities and amenities (X = 4.40), and service processes (X = 4.30). Factors
influencing satisfaction included the friendliness and expertise of staff, cleanliness and safety of the facility,
and ease of access to equipment and services. In conclusion, the factor influencing service users to choose
to exercise was the convenience of access and the satisfaction with the fitness room services in terms of

service staff, service processes, and overall buildings and facilities, which were all at a high level.

Keywords: Customer satisfaction, Fitness center, Burapha University, Facility management
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FIDIUILANUALAIN WATAIUNTTUIUAITAITIIUSANS MUFIRU 74 Table 1.

Table 1. The mean and standard deviation of customer satisfaction with fitness facilities in educational

institutions: a case study of Burapha University, overall.

Customer Satisfaction with Fitness Facilities X S.D. Satisfaction Level
1. Service Personnel Dimension 4.45 0.69 High
2. Service Process Dimension 4.30 0.86 High
3. Facility and Amenities Dimension 4.40 0.74 High
Total 4.38 0.77 High
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4 Table 2.

Table 2. The mean and standard deviation of customer satisfaction with fitness facilities in educational

institutions: a case study of Burapha University, service personnel dimension.

Customer Satisfaction with Fitness Facilities,

x S.D. Satisfaction Level
Service Personnel Dimension.

1. Staff demonstrates willingness and readiness to provide prompt

447  0.65 High
service.
2. Staff exhibits courtesy and politeness, delivering service with

444  0.67 High
attentiveness.
3. Staff is capable of providing information and answering inquiries

442 0.72 High
according to user needs.
4. Staff possesses comprehensive knowledge about the use of

440 0.75 High
exercise equipment.
5. Staff maintains a clean and proper appearance. 452 0.64 Very High

Total 445 0.69 High
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Table 3. The mean and standard deviation of customer satisfaction with fitness facilities in educational

institutions: a case study of Burapha University, service process dimension.

Customer Satisfaction with Fitness Facilities, ) )
X S.D. Satisfaction Level

Facility and Amenities Dimension.

1. Service promptness 443  0.69 High
2. Safety standards and emergency safety systems 439 0.74 High
3. Clear communication of service procedures and
437 0.71 High
conditions by staff
4. Guidance on exercise knowledge and methods 430 0.83 High
5. Availability of drinking water service 4.00 1.17 High
Total 4.30 0.86 High

5. Yayaglduinisiianuiianelavesliuimsninenisliuinisvieseenindinig AngIngmansnisin
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$4 Table 4.

Table 4. The mean and standard deviation of customer satisfaction with fitness facilities in educational

institutions: a case study of Burapha University, facility and amenities dimension.

Customer Satisfaction with Fitness Facilities,

x SD. Satisfaction Level
Facility and Amenities Dimension.
1. Suitability, ease of contact, and location 443 0.73 High
2. Arrangement of rest areas 4.19 0.88 High
3. Cleanliness of the premises 439 0.71 High
4. Brightness within the building 451 0.63 Very High
5. Cleanliness and adequacy of restrooms 446 0.69 High
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Abstract

This study aimed to examine the objective to study direct and indirect influences of factors
affecting the characteristics of sports science students in the 21° century. The population and sample are
500 male and female students from the first to fourth year of the Sports Science program who were studying
in the second semester of the academic year 2024. They were selected using a purposive sampling method.
The research tools are questionnaire on the causal influence model affecting the characteristics of sports
science students in the 21 century was divided into 4 aspects: self-development, student background,
curriculum acceptance, and sports scientist characteristics. The statistics used in the research were mean,
standard deviation and percentage. The results indicated that the causal influence model affecting the
characteristics of sports science students in the 21* century. In this research, 4 causal influences were
studied, which were at a high level, except for the curriculum acceptance aspect, which was at the highest
level, and a causal variables influencing to the characteristics of sports science student in the 21 century
by the following fit measures: Chisquare (X°) goodness of fit test = 70.46, Chi-Square/Degree of Freedom
(X°/df) = 0.95, Probability Value (p-value) = 0.011, Root Mean Square Error of Approximation (RMSEA)
= 0.030, Goodness of Fit Index (GFI) = 0.91, Adjusted Goodness of Fit Index (AGFI) = 0.91, Critical N (CN)
= 428.11, Comparative Fit Index (CFl) = 1.00, Root Mean Square Residual (RMR) = 0.0086, and Alpha
Coefficient (R?) = 0.85. In conclusion, the direct and indirect influences of factors affecting the characteristics
of students majoring in sports science in each aspect are equally important, because when students choose
to study in this field, they must see the importance of creating the greatest benefit in their careers in the

future.
Keywords: Causal Variables Influencing, Characteristics, Student, Sports Science, 21° Century
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q

Fadunannnsufzumsinulussivlan Taoussimmendnuduunumdnlunsimun “21 Century skills: vinwe
wisAnsTwil 217 neliiAnnansenuegsbadenisdnnisdnuiiolan aanan1Tidevesaniuddoiiionisimun
Uszinelng L%"'ENmﬁmv‘hqmﬁmam‘miﬂﬁgﬂmiﬁﬂm%uﬁyugﬁuiﬁtﬁmmm%’uﬁmau” Aauasiad1ingu
AugnsIuNMINIsAnwTuiugudieeuiiunau 2556 nsgnmadnusns lasdineuameznssuniansindy
flugu Fdlddavhulouneufsumsfnulunmssei 2 TnglianufnudnhusuiaunauamdiFounugai
GUEJdﬁwﬁ'ﬂmuﬂmzﬂismm'ﬁmaﬁﬂm%u‘ﬁugmuaﬂﬁﬁwﬁfﬂmuwmﬁuﬁmiﬁﬂm%’uﬁmaulumiﬁwﬁ’uammmms
duduns FadmmnevdnvesszuumnuuiaveudeanuamnsaluniswanngSeuliiinuzwisanissei 21

(Thailand Development Research Institute, 2014) wanainilun1sdan1s@nuiseavaaudney) JuAnns

N

wd eulnuAsadunsufsunisdnuduiioadu lnedssniansensiadnuisnig 13 eanseuannsgiunand
JEAURANANWILYIYIF W.A.2552 (Ministry of Education, 2009) fuualinszuIun1s3nn1sAnwALEunswmT
fRelitnudnunsiisenndostunsounsgunandsyiugnuinuuissiinsounquia 6 d1u fo Auausss
38557 uinueaug Mmurinwenedyg) mwinveanuduiusseninauanauayausuRavey Auinyens

AATERTIFNAY AuNTERasuasNsIdmalulagasaumna wazauinyensUSURIRMTIN Failalinsen

Y =2 |

ANUADAAGOIVBINTDULIATTIUAAITEAUGANANW LI AT UTINYEWIARITTEA 21 nuinfiusunuiidenndes

)

A 1wy AnwenedggilunseuuinsgiuaanaiseaugaudnyIwigis dauaenndowinwelumniss i 21

AUNTIANDENNTTITUYINRATNITANATINETIA TNwEANUFUNUTIENIYARALaTAINS VAo UlUNTOU

a 1Y =%

WPIFIUARAsTAUALANw I RTAudenndasiuinuzluanassell 21 suanusiuiie msvhaududiy

q q

WAz durinvensieseiidiuauiinuaenndesiuinueneadamansuazadf Wusdu e

1Y =2 |

UINTTIURANITISYUTANUNTBUNINTIIUANIATEAURANAN WU A LTUNNAE NS Yuefvinuelurnisswn 21

]

Wuninwzves]SounfinnudndudmsunsaniuidauaznisujiReu (Turer & Petchkong, 2016) fewu

t2

anuAnudududmaeuuazsiduwvaslgnilesingiuesdaiug Jedesusuvdsunsruiurimilimaiuaiy

Y
v

Wann1svesmsUasuulauasdesjiiannlinuinisioudnasadin siainsdanisdousluanisswi 21
UsAvsa desdinudnuandulTuurniadoud (Leamning Coach) wandumunulumsgSeuvieaiiealuglan
w353 (Learning Travel Agent) Fsaussauzlummssuil 21 fosfuazldinaluladfideslosiundngns uas
nsUszidunaegneiininsgu fnnuiidsinifnfuulous ssdvmndi e lUldimunisuimsdanisiiedu
véngasuaznsUsziiuna doslauiianlusedvfiaeu annsodangulfesnmainvans wazsesivinuzlums
SounsaeuiieliinFeuaunsaudtymlsegedaiu deadoudifrtunszuiunmsFounisaou nagns nsld
wieluladansaumea annsasenuuuyusuliiinnuinumaluladasaumeiioaivayunsiauinuenisais
Arwdodiwianios doslinmefinisiuiflousmnuuasgueu uasUsenmsgarine Fesfimaiauanuiias i

TTnegvdeaiiled wazansaldinaluladasaumaiisaisyuuwianisiSeus (Phanit, 2017; Suebjit, 2014;

Uengworakorn, 2015) wagluinaiuanininuduiusideaning (causal relationship) seninedawdssng 4 lussuy
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Tnsuansliiiunduuslafsvinadediuusd uognals wardviwadudululudnvaznemsmionisdon
Audiius B il uimsseyuaruansuduius v iU siaduammuesdndumis 1w nns
WasuwasuiuusdasvdmansenusofinUsny fulszuaninnuduiusseninadudsing 4 Jsenasude
WUsurls (latent variables) Alilddanansallasnssusddvdnasemuusidunald svdnamansauaznisdounans
TiiudBviswamanssiisauusmiairodniuusmilslaenss uazdvnanmsdenidnuusuiledd odndudsnilaiu
Aandidanans n19aaTzidnldsiuiun1siiAs1eRensna (Path Analysis) #30n193LATIZALATIAS 11T 9L
(Structural Equation Modeling) 1l ensIaapuaNuAgIuuazyseifiunuud awnssvasnuduusideaing
Ustlomflunadvisnadsawmduedssdeniisslovilunmshenudilannudniudidanivmseninsiuysng
1 wasduusglenilunsinduladalevevionsite deglumafivansauduiussewinsnnsineg inwena
w1 waglenalumsien lumafiuansmuduiudszrinsanuiianelaluau wsagdlalunisianu uaswandn
Tumaiuaninudiiusseninmasoniidnie msuilanensifiusslod uazaunm aguldinlunadvinalds
anvaduiesosdielunisfnviuazuansauduiusideaunnszninaiuusdng o nsuansliiuinfudslad
dvdnasiesuusdueensls feliusglovilumsidouazdnduls denndesfusuideves Narinruk (2023) l6dnun
Foslumannuduiudideannguestiafeiidmanoussansualsaisunnsgiuanalunang fusenidsanie
meideedeiifiaunjoanaiiie (1) AnvssdulssAninalsadounasguanalunens SusonidoaniiouasJade
deaumaiidonunAnen (2) asaaevlunanuduiudideanvnvesidadoidanadeUszdninalsauiou
mmgmmﬂﬂummmzi’uaaﬂLEENmﬁaﬁﬁ’@umsﬁuﬁu%aﬂaL%aﬂis%’ﬂﬁ (3) muuaaiauntladeiidssaniansieo
UsrnSralsasunnnsgiuainalunang Jusenideanile nan1s3denuin Yadunnediivesfuimslagguins
mstmunasetemudiusiielmanusslovigaaaveslsaiou Tauddyfunausslovidnunuasiani
detufiarussqdmnesutuiuyeannsluosdmsligeluededsdu duaviomansauasniedon fanaaudives
fninermaninisfudiull Usznoudae yadniinis e Waunguansinisiunyvsduiug waun
AaauURianizi nfinanandreiu iuussiiuiinuedideaulafnudn fdudsviedadelateiidmasio
audnwaraudutningimaninisinluamsssd 21 mnglumdnemaninswidimsfnwlinninuie
TustwaziBenidedn denavesnsideiduansaumadid Aydmiviuimvdngnsinermansdadin ar913v
Ingrmaninsfiin uninedenedqumasas uazantumsAnunduiidnniseunisaeuvdngasinemans
nsfsntlUlduiuamddunsnuay Wemsudnuagianiudindninemansnisiunlvdaudnume s i
Uszasd dvinvgindnfiaenndesivanimtlagiuluamissui 21 laefifnquszasdiio@nurdvinanisnsauas
nedouvesifadedidmanonudnuurvosindnwainivinermaninisinnluanisswd 21 lnsaiadiwa
nsfnwfilsiuuuulnadviswalisaumniiasaenndnuuzvosindnuanyivinermansnsiluanissud
21 UnAnwaIININE1ANENITNISAN ANEATANENS NMINIREIWAUMENTANY HVinveAuRNEN YLD
wnInereansnisiun awnsadineelUldluindnvesnuesldagnafivss@nsam lavsiunalumadnsnaids
aungiasmarenudnuazenindnuaivivinemansnisiinluanisswd 21 Wuwumdunsfauilieg

dvBnasE s Namanenanyarluau TNy 9 uagliseuslunadvsnaigavaiamanonudnunes

HnAnwanu v IneimansnsiwIluanITTen 21 Tnen1sAnwasadiingauninAnni1side A9 Figure 1.
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Independent Variable Dependent Variable
Causal Variables Influencing It is divided into The research tools are questionnaire on the causal
4 areas: self-development, student I$ influence model affecting the characteristics of sports
background, curriculum acceptance, and science students in the 215 century was divided into
sports scientist characteristics. each aspect and each item as follows: self-
development, student background, curriculum
acceptance, and sports scientist characteristics.
Figure 1. The Conceptual Framework of the Study
ad o a a o
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s 9 MAwtesiuuvvasunulinadvisnaianiiasanenudnuuzvosinfnmanyivinetmansnisim
Tummnsswil 21
2. auz3duldvhnsadrauuuasunuluadvinaiaaivndiasasenudnuuzveuindnuiaiunin
Fnenenansnisiviluanissud 21 (Vonevan, 2019) wiseanilu 4 du Lo
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4. \ferunismsennugndeswedlusunsuanenansdiuinuuds diauesedifsnaiuinemans
N5 1w 3 viu iiteUssiiuuazasadeuidemiunnumnzan auasUdiu wasarideulssiuiiite
il

5. angAdeiuuuasuamlUliideangy 3 iu aseaeumuaenadendaien (content validity)
Ingldnviianuasnndessenitstomaiuuas ingUseasa (index of item-objective congruence: I0C) Yatauaiiuy
MngiBmnggmitluviuugadielifimumnzaninndeiy Inelfinasinsulanumsneadriauasnndosd
gouFuldFasdiAndaus 0.5-1.00 FaanunsathlUl#1#a3 (Tuntavanitch & Jindasri, 2018)

6. UszidunuinazauesuUae Ui anzd 3 Teaired ulned i doamy Sruau 3 vy deran
@onndos (100) Wiy 0.81 Feflannnd 0.5 fanumnzanausatluldldase

7. wsesilof unsuTuusuagmitlunaaedld (try-out) Aulnd@nwanvivingrmansnisiuives

wMInedeumasauniidnyasindifssiungudiognadiuan 200 Ay dian 10C Wiy 0.73 ansadnluldliasa

¥
n:l

8. UuuvaeuauuIUT Ul 1anIns1dulseuaa (Rating Scale) laannunAiazwuul i

(Ketsingh, 2009)

sydumuianelatosiian ARG RVRY SN 1
srAUAMNIWe D HAAzUULYINAY 2
STAUANUTIND1A UunansdArazuuuyinngy 3
syAUAURINelaNIN HAAZ LYY 4
sydumuianelasniige ARG RVRY SN 5
9. MsuvanumneAeasiminas L ﬂmwﬁﬁ'ﬂiﬁmm“ﬁﬁ’lmgﬂ wundu 5 szeusadl (Ketsingh,
2009)

Aads 1.00-1.80 sedumuanelatosiian

Aade 1.81-2.60 syAuAMUNIWelatoy

Anady 2.61-3.40 syAuANNRawelaUIUNaNs

Aade 3.41-4.20 S¥AUANTIWBLANIA

Anady 4.21-5.00 syduauienelanniian

10. MATzrlinaaunslaseasie (SEM) dedldnguiiegrsvunaivaidudediunsinieinisanney
wnaidmsunsimuarwanguileg 19sryruanguiiegruluiliiduvesiivaumsdnesidenisuszunnen

(Wiratchai, 2005) Tgnaginisilaninuvang fadl

0.00 e laifipuduius
0.01-0.20 GRIGN frnuduiudiosdign
0.21-0.40 MUY fanuduiusies
0.41-0.60 7 UalanN fanuduiusuiunans
0.61-0.80 Y UatanN, Tanudusiiusuin
0.81-1.00 e fimnudiusuniige
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Qoo -
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n']SLﬂ'Us')US')&WJE]Ha

1. Az Idevihvilsdovoaynn uninendesvdgumnansau evesuaaldanuiienasiusy Tsedu
Tyl W Inendesvigumasny

2. Faseustanuay Saweuaniuil wuuasuauitelflunsiususudeya

3. AsounguA o RaNATTNgLY

4. wisugreddelunisiiusiusindeya lnseSuisuaraidnisnisene o lunsiiusiusindeyalidila
Tunuaieaiu

5. taussranguiesn ieosunetudilvinduiegiadlafisiagUsrasdvesnuitouassumevlunsii
NTGRITARH

6. WuvgeunuLtlingudieg v uazIi ULUUABUINUMBANEE 8109

7. AnTeviveya asUNALaTIIENUNE

nsAaTIvidaya

1. Foyadnuyana Usenoude e wazdud

2. Aadsuardrudsavuinesguluvasualinadniwaidsavniidmadonndnvurvesindny
auAvinermansnisiinluamssed 21 Humedu

3. Yayalaaadvswalianve

NAN15338

1. fayadiuunraudadumenne S1uau 390 au Aadusesas 78.00 uazmeamds 91U 110 au Andy
oAz 22.00 druduudadudul 1 $1uau 100 au Andudesay 20.00 FuTT 2 $1uau 100 Au Andudesas
20.00 FUTA 3 §1uau 150 Au Andudosar 30.00 Tudi 4 $1uu 150 Ay Andudesas 30.00 ALY
614 Table 1.

Table 1. Personal information.

List Frequency Percentage
1. Sex
1.1 Male 390 78.00
1.2 Female 110 22.00

2. Academic Year

2.1 Year 1 100 20.00
2.2 Year 2 100 20.00
23 Year 3 150 30.00
2.4 Year 4 150 30.00

a1 '

2. Anlafguardiulesuunngiuiuuaeunulinasnsnaldsanvnndwarenuan vz veinAnw

q

a1y Inemansnisiniluanissudl 21 WWusieauns 4 sdu tnesweglussdvuin danedesiuintu 3.82

wazauleauuansg Uiy 0.78 sniiusuniseensunananseglusyiuanniian muddu ¢a Table 2.
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Table 2. Mean and standard deviation of the causal influence model questionnaire affecting the

characteristics of students majoring in sports science in the 21* century in all 4 dimensions.

1°4™ year students (n=500)

List
Mean S.D. Level
1. In terms of self-development 3.59 1.01 much
2. Background of students 3.65 0.90 much
3. In terms of course acceptance 4.25 0.63 most
4. In terms of the characteristics of sports scientists 3.81 0.58 much
Total mean 3.82 0.78 much

3. Yoyalunadnsnaeaing Uaden1msauasniadouns 4 suvesin@nwidudn 1-4 31umu 500 Ay

fdeil sumsiauinules Wity 0.82 Augiivaswetind@nyl wiriu 0.80 sunseeusunangns wiriu 0.89

AIUANAN BUETBIUNINEIAANINIIANT Windu 0.87 HA8vEnasIn Wity 0.85 s Table 3.

Table 3. Data on the causal influence model of the four direct and indirect factors.

The causal influence of direct and indirect
List factors in four dimensions of

first- to fourth-year students (n=500)

1. In terms of self-development 0.82
2. Background of students 0.80
3. In terms of course acceptance 0.89
4. In terms of the characteristics of sports scientists 0.87
Total influence 0.85
2AUTIINANITINY

n1sfnw lunadvinadsavniidimanenmudnvuresindnmavininermandnisiluanisui
21 fianziifoasrstu vilimsuiadvdnadsanfidmatonmdnvustosindnmauisimemansnisily
Anssii 21 Tunsideadsildfnydviwadeanve 4 1w Tnssaueglussduainn sndusunissensundngases
Tussduannitan TasfinisoAumenadall

1. AumMIiaInues wull Tevinadsaimvgegluseduunn aenndesiuaideves Narinruk (2023)
le@ w3 eslunaniuduiusifeanngvesdadedidananouszdninalsniouninsgiuainalunia
nzfusenideanie fanujmuneiile (1) Anvsziuussaninalsaiounasgiuanaluniang fusenidsanie
wazdaduideanivniidenun@inw (2) nsvaeulunanuduiudiianvnvesdadofidmaneystansualsaSeu
mmgmmﬂaiumﬂmi’uaaﬂLammﬁaﬁﬁwmﬁﬁluﬁ’wﬁagaL%qﬂix%’ﬂﬁ (3) yuwmsudadedidesanisnseie
UsrdAnSralsassunnsgiuainalumanguseni@eanie nan1s3idenuin Yadunnediivesfuimslagguims

°o v v

mIsauLAseUeANNduiusiveiAnUselevigegavedlsaiou lianudAydunalsslevddiunuwasiiany

7

v
a 9 (%

yalunagussaud e siuduivyaainsluesdnisligelueg1adidu TBvsnanmmsiwagneaugennneaiy
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NiTaded 1y dhAnwivneslunissafanssumeduinenmansmsiilusened, Tndnwnsslaseurinlid
Tonaldnuianndy, dnAnvidudiiyadnnmnduantesnanudaiiy, dndnwdowmenuilfniande
w3 suaiAs U LaInI v Inermansnisin aenndestunuiseves Khod (2021) Iddnuwsosluina
AuFuTuSITsavn Uad o7 danasoUszAnsnanisuinislassnisdanisiSounisaouniundngns
nsgnsnAnuBnndunvdinguluseduiseufine dindrinnuangnssunmsmafnwduiugiu faass
nuneLfi o 1) Anuidadeii denaneUszdnsnavesnisuinsiaseanisdanisiSounisaouniuvdngns
nsznsnAnwsnisduniwdingy (English Program) luseaugseu@nen FifmdinnunassunssAnYITY
flugu 2) avaoulinannuduiusifeaunntadoidmaneUssansuavesnisuimnslassnng ity
aenndosiudoyaideuszintuay 3) muummsianndedofidsmanisnswioUszansaavesnisuimslasemisy
KanFiTenuin Buaaerudimiusidanmn JadoiidmanoUssaninanisuimslasanisy fadsdulsenoudie
wUsawe loun n1eddimadnInsvesd uinisussenAlsus ey ausaueag wagnisidiuniuvesildaulnds
naUselen danuantivesinivetmansmafnd il Usznaude yadnrimie nisyn Waunaaausinediy
UYwFIRUS WaunAauTRRnIgn

2. fnuginaavestinAnw wud TBvswadeanveedluseduinn denndesiunuideves Nantasri (2016)
lidAnw3eslunanuduiuslassairsdadofidmadenudnvazanudungindnluamssuil 21 finquszasd
e (1) Anwszsuiladoiidsnasionudnvazanduagivnnluamssei 21 (2) avvdeunnuaenadesnauniu

AN YA v o

voslunannuduiuslasaiadadutifefidmanenndnvaranuduagindnluanissed 21 A3deiauwn

Y

[ a

JutudeyaiBeusedng (3) Anwidvdnamanss Svswansdon uardvdnanuvesiladviidmarenmdnuusa
Huagin@wluamssudl 21 nan1sidenuh Jadedunindmesindne fvewatemansuwasmedouaonndos
Fusuiseadsl 1w AseunstufiUayniluaunisitu, Qﬂﬂmmﬁgmzmwﬁaﬁﬁ, JnAnwIiAINNSnLaTiAI
AsnstueininInermaninisiu, gunasemisuianed msualdanelunissou aenndesivauideves

Inthasit (2020) la@nw3e3UadeiBeainn huunyszAuveIUseanSHan1sUTMI TIN50 S U5 BUINATHILAING

[ v o A

daipdinanuaiuiinsfinudseudnuilungavmuviuas Iinguszasd 1) Wefnuiadedamnssautingeu

q

seAupTeularTeaulsussuidninadeUseAnsnanmsui msivinisvedsaieusnsgiuana 2) liefnw

a a

sUkvuwuunmszRuvesladellsaivg nisnsnaneUse @nSnan15uInnsIvn1svelsussulATsILaINg ke 3)

'
Aaa a {

iieAnwinisuTmssUiuun sz vestaduidsanvniiidnsnadeuszaninanisuimsivinisvelsaiou
WnsgIUEINa Kan1sidenud 1) YadedvammesuieUssansuaseauiniseu Inesudsladuddglaun n1sdn
anmussemdluieaFeunisiuuleuienmsuimsinms madesunslumilunsFeu auadsenisEoun
WASIUANS warnsatuayuiuna3suesiunases iguaudivestininenmansnisfiidull Yssneudas
IndmeaseunT dnwazduyana NMsSEUNTaoUsERUltENANYY Wi aRUyyr Mnweniadeny saudennie
VINITRY NMTUARDBNNITIYINTT ANUFURUSIUR1ATEUarYARINT

3. fun1sseusundngns nudn f8nsnaidsanuneglusedvuiniagn aenndesivaiuideves

Praman, et al. (2022) lafinwiSesaussaugaInafne nan193Tenudn aussauraumsiamanansedlussiu

o
a o

WINga F8NSNaNIIIRTILAENIdoudenadosiuuITenTel Wy vingnsnundnwiseutadisludaid

AN, nanansidaunnliwiumInerdeduy 1, 019158lundnanstiiinslddowasimalulagnvivais, Annin
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Y
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AN 21 aglusedunin anufianeladesuiuurisassunduiumensaeuangnisiufinnsasuuunugIu
wednfidawasierinuvenisiseuianssui 21 egluszauanniigauagyinvenisiseusluansswi 21 egluszduin
ian BanaandRvestininermaninisfivnniuil Usenaume wiadszaunisal LHumIelasen1sn1sinn1sAne
A g Ao XA ' Y o DR a = v a a
wIalluenansiisuduiioldlunsazsedulasaaniinagligiSsuinnsssuiuazildsuwiamgAnssulunny
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yaslsmneiivangnsseautiu 4 MuualileeagduddademenuiuasUszaunisaliavana S euianisseus
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4. AuAMENwMErainINg1ansN1sAKT nud1 18vSnaldeanmvnegluseiuiin aenafeeiunuidy
93 Himadam (2021) l¢fnwi3eansussidiunuuiaiunds: msussgndldifterfiuussavsamnnsysyifiunans
Soudgmnuiduasiieandnlummssui 21 nansidenuin msUssifiunamsieuslummsswil 21 Asilsjssediy
Usznouse amnuiluassivun audnvaziaginueluamssei 21 Bmsussidudumsussdunuanimaie
T#38nsuaziniosdiofivarnvanslimngauivasivssdu ngussgndldnseunsussdulineu aussinwslu
Ans3sil 21 9 5 T WA n1eFeud endhla msdisn nmsadeassd warnisudetiu Snisthmeluladuldly
nMsUszifiueghamnzaiioliiAnUssansamanndetu Snvtsdinslideyateunduiioasioussdunnuauns
ngeu auds vesfiFou fnarmnensauazmedon saslseanBamnisaouresng WetwansUssiduanld
Uselovflunismaunuiam, %dﬁgmdauﬂuaﬂﬂgﬁwwisﬂwmﬁaﬁammmmiamﬁmiﬂizLﬁu (Evaluation Capacity)
fisvswartamamssuazsdeuasnndastunuidoaied iy o191sdluarunivinemaninsfiwidudiidu
wuvegitR, 919158lumuinAinermansnisfivndanudivivarty, enansdluavisineimansnsiundugi
wansiedndnw, 19138luav v Ing maninsivaussaugneliies aanAfeiuuIdeved Anek (2020)
lAnuv3esudnvazver juRnuiuatuayilugsiansdaudsduiniafioguam $inguszasdiiiednu
AudnuazvesUfTR Ui uatuayulussisnisindaudaduiniiafieguain nansidewuin audnvazyes
JUftRnuduatvayulugsianssaudstuinmiaiioguam dsenoudae 1) fanuveudiufiun 2) Ansie
Uszanuauliiduegnad 3) adufilmniu 4) flashauinig 5) danunseiesedu 6) fguawd 7) faugnind
115879 8) fAnusuiiavou 9) veufinsedearsiasa 10) Sanueanu wag 11) 1Wudnudledamianigni
FenmandAvonininermandnisfiwidiud Uszneudae auausalunisdeans anuanunsalunisie

Anuausalunsuidam auanansalunsldvinugdin anuasnsatunislidmalulad

ayunan1sideuazdaiauauus

'
a1 |

TunadninadaanuniidwadogudnuuzvesinAnwiaindsingrmandnisiwluamssed 21
finnuziAifoatatu vilinsuddvinadsamiidemasonmdnsurvonindnviaisivinemansmsimnlu
Ansawil 21 Tunsidendstld@nwdvdnadaanvg 4 1w Tasrmeglussduainn snifudumsseusundngmsos
Tussduannitan dnsudeiauouurlumsdszgnilinanisideuarlunsidonduiolusive

1. Tumsdnnsisens msiaunliaunsadanisiseuimuaussougldogiamuzan danuasalunis
THnalulad ilonszduligiFoulsilinuensGouiuasaudnaiisasse

2. msfimunfansTdaatuusgdalidugninasadanunseietedulunisFousadml nsadisassd
uianseu wazdanuweronluinnnauies fosnsanugy waranudisaanmsiauinues fnveifuinvou
Tunsvhan fanusauiielunmsvhouiugdu wastiomderdulunisviau
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Tritweyeond@ nausieegnehe dnivmaueaienisuealuasvuesdiivaend degsening 18-23 U 91uu 24 au
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v <

L2129 ﬁqaaaﬂdmlﬁ%’umiﬂﬂ 3 dy/dUani [uszevim 8 dUand Aiudoyadiulsinu aussanImAIILTILs
aussanimuauuelstn wolstn wazuanian neulazudsnisiln Anseideyalngldatfend ihdeyaiilduingzi
Wisuilsuaiedsresiulsssninanouazndsnsiinvesusazngu Inensmaaou Anfiuuudass uaziiasz
Wisuiflsuauuanisvesnadsvesiiulsssniningunisiinuuuasesiungumsiinuuuuing Tasnsvaaey
Afiuuudasy wamsAnyInud amsfinuuuissuasmumstisiaaussnnwmsEndsnusuukelsinesng
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KaNIVAABUANLANN IR LLeULelsDN uen Nt musrduuanwvluenrouuasudimstinvosisaesngus
mMaasunUasegadiduddy (p< .05) wansdan1snovauseassIneIserududureanisininisinuuy
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Abstract

This study aimed to compare the effects of a circuit training program and a Tabata training program
on anaerobic capacity, aerobic capacity, and blood lactate levels before and after the training intervention
among male football players from Nongbua Pitchaya FC. The participants were 24 male youth football
players aged between 18-23 years, purposively selected and divided into two groups (12 players each):
a circuit training group and a Tabata training group. Both groups underwent training three times per week
for a duration of eight weeks. The variables assessed included muscular strength, anaerobic and aerobic
fitness, and blood lactate concentration. Data were collected pre- and post-intervention and analyzed using
paired t-tests to compare within-group differences and independent t-tests to compare between-group
differences. The results showed that both training methods significantly improved aerobic capacity (p < .05),
as measured by the YoYo Intermittent Recovery Test. However, there were no statistically significant
differences observed in anaerobic performance as measured by the Running-based Anaerobic Sprint Test
(RAST). In addition, both training groups showed significant changes in blood lactate levels before and after
the training period (p < .05), indicating physiological adaptation to high-intensity training. That high-intensity

interval training can effectively stimulate improvements in both aerobic and anaerobic energy systems.
Keywords: Circuit training, Tabata, Anaerobic, Blood lactate, Aerobics
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WapuLdauss (Strength) Was (Power) 113157 (Speed) wagAuAaasLAaiodla (Agility) Lﬁaﬁﬁ]gmmmﬂgum
Aenssunsiadoulmuuuldusasziln (Explosive movement) 1y mslvsia M3Bedszg waznsisennudids
i (Sprinting) tWuau Turagilndon wasudsiuldod1ediusy@nsnim (Thomas et al.,, 2009)
Awaveatuiduazdosdinniadeulmunnluguiuuiivernvas wesdufwifieenusandnaduiu
lagusznoudie mslindeulussuuueunelsdn 70-80 % wagndaussuuuelsin 20-30% (Ghosh et al.,
1995) WagnnsANwIENYIENIMEn YR AvRueaiidaLannsasEAUge nud Slesiulusreneres
warfindundefin swdsdenuanunsalussuuuelsinuazuounelstniiade Sednuusmariazdielidnrmuea
aansafinisiiugilussrinnisutsdy uagnsinenldognemngs uasdensaindslunsauiveidedld
aonAdaafun13AnyIve Munger et al. (2017) nd1231 WnslaueatiasUsrauanudnialdtu ssdesiiaany
wouss it waridmend e naenaufinnuedesuadtodhruisrumunuresszuulvadouladio
wazszuumelafid uwiludagiuiunisindenveainiauoadavialsunsunsind fdnvm lanizianzas

(Sport-specific training) Fsa1adsnalanssanmusslniwlasunisiauvielinsaelesrlinssivaussanIng
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THTun15udsue3e Tnglanizoe198 413 0953 UUnd 991U (Energy System) fie AnuaInsasuLelsdnuay
wouwelstn FeveinaludesvasnisiluduasilssvestszAnsninlumseenusaduuazindeudilunisudsdu
Fesnsutdstunmueanss duarlindanuduegiann ludissseznaniildin dnilaveatsdesannsofiundany
18 Fenaandidanintuldfrodotdnraueaiisnuaimsoduuelstnia uenaint dniaveafiannsay

Navoalesins) wazindaulmedlaaiiesladunuisainuindninsndudesdiaiuainisasiukeunalson

q

1%

Ane

=b

o
o

ﬂﬁ]ﬁgﬁumsﬂﬂﬁmmvﬁuﬁugqLLuwﬁfﬂaé”ULm (High-intensity interval training) 3yl#¥unuilsuannuiia
TuiinfsndssamyanauazUszaniiu osnfaunssuundanuisszuuuelstn uazuounalstnlunieuqiu
(Tabata et al, 1996) Bnvisdafiuaussaninanuonvu (Kinnunen et al, 2019) aussaninnislfoondiaugage
LLaxﬁ’wmf\;m’%uﬁﬁ (Lactate threshold) lédini1n1siinfinnnumdnlusyduuiunans (Helgerud et al, 2007) 910
nsAnwwee Hetlelid et al. (2009) AlFFnwTouiisusasnslindanu wagdnsmsinaglusuvesiiiiin
Huathed wazdfeantdsnmeduusedr wud difnidusgdfsnmmaninagloiugelu 35% voamdsny
Warue LLaﬂﬂﬁLﬁu’hmiﬂﬂLLUUMﬁIﬂﬁéJULU’]ﬁ?uﬁ’liﬂiﬁﬁ%ﬂ%lﬂJﬁumﬂLN’]N@’]EQELﬁL’fJuWﬁUN”Iu dinaussanmnasld
onBLaugean uazaussandaueutelstn (Anaerobic performance) vastinyinusald nsfinfiauidudugs
wuuntnaauiun dusednsnin wazduuliunlunisimuianuaisnsanutelsin uazweuuelsdnuesdninile
fndnsiinuuuialy wiarnnisAnfiduaiuesfulddn 3uusuuresnsiinfieradudugauuuniinadun
fifisansiuaznistudnseu 67?'&é’ahjmqﬁuﬁnwwawﬁmﬁmﬁ?uq fivhnsnaass
nseenmdsmenuuIsesuazmseenidsnenuumuinziefudnindenvilefivmngdmsuiifnaides
asnusuasusunuulimnzauluudasyaaale wszazsiliniseaniidsnefiiuseans amiiusnniy
wenniifesasuadrennundaswosnduiendeusumnangluiulussernanduduldunnis 150 wnaes
fo 12 Fluamdinsiln warheiivaussaninlunseenmainewayANLeATLTEIINTY NsiuAILT IS
veanduiielneoanmdniedunvias 2 -3 ase ldmsAnserunisasiniuutunietuiu 2 Sufld dslums
pandine Ssazdiedmemany uenaniinisiinanuuduswend e wzdeddnsoenidmeiiinissu
mamvesmsindintumudiiu msudushvesnduidennnsiinaruudusafulses wwiinarilindnile
wazsrsmefinstauarUasuulas annanmzanudeunlas waznsusuiaeg meluwadndnieuasde
sefiAnannsfinauudauss avdaasionmanunsanianie dnugnisne v oguimTIanseiiusng szuu
MsRangy wazn1snaandsulusne wartieansnsdesensuiniudngae (Krabuanrat, 2015)
unsHan ATP islfifundsnuresnduiioiatuly 2 medensyuiunsiildesndiau (Aerobic) uaz
nsruaun1sithlld eendiau (Anaerobic) intulnenisinnatgenslulamsansluwaduendnionaeendiau
nszuUMsTINTLE ATP mﬂ%aemimﬁau,azﬁﬂﬁl,ﬁﬂﬂimLLaﬂaﬂIuﬂé"mLﬁafﬁauﬁ%LLWiﬂiqujﬂizLLaLﬁamﬁm
Ansazas (Morehouse & Miller, 1976) fstupuididuvesnsauanin Jaduaiostlidiuiisameldnssuiunig
abmdnuithideendiaulundrnilunisesnidinmenssuiumsudn ATP s 2 suaumsaziaulundeuiu
LﬂENLm"j1ﬂszmumﬂmaﬂ‘i’fmWﬂm'%aﬁaaﬁuagjﬁummmﬂﬂLmsuawu
sndiuldimdmniinssuaumsaiandanulnituinldlunshauresnduiewardiiintunuunie
nspuanfin Sensauanfiniiosiidutiymdensinurendudemsanduamaivinlinduidofinanuiiosd
ylusgansnmnsvianuresnduietosas Juduguassateniseanidmisuasnisutsdiufinluseduondn
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Lifllasfinwidssuiisunavadusunsumsesnmdinmeuuuiasiumuing Inglddmuusdnuaedlungudiegis
Snvausi msiinuuuntinaduiuvie High-ntensity Interval Training (HIT) L‘T;Jug"dLLUUmiﬂﬂﬁﬁﬂs:aw%mwhmi
ez uundsnuuelsnuaswounelsinnieudu Taefnuideatduayudn HIT faeifiy VOZmax Anumumu
LArAITNE19991ME (Lactate Threshold) leFininmsiinuuusieiilesiiniamiinsefudunans (Helgerud et al,,
2007; Kinnunen et al, 2019) 4ona1nd 158Uy HIT s‘]’w’asJﬂswfumimemzyiﬂuﬁ'ulé’qﬂ%?uﬁﬂ 35%
yoandsuiomeludifnidulsed (Hetleld et al, 2009) agslsfiniu sUnvumsAin HIT Adeslunuidenoy
i hdrnegluguuuumsiadetiuinse fedilinsafudnuuznsiedeulmyssinfwmauesalngnss
N599NMEINBUULAS (Circuit Training) WATWUUNIUIAE (Tabata Training) Wusideniiunaulaly
nIAUIEaNIInnImMNIINIgvesdnnavea nsizansaeenwuuliasaadesiuinuein Tdnarliuiy
Lisududadldgunsaiann uasdieiauiionnuudeuss aununiu warssvundausgaivssaniam
(Krabuanrat, 2015; Morehouse & Miller, 1976) N3¥UUNITASIING1IUVRII WNBTALAIINABITEUUNEN Ao
szuuldeandiau (Aerobic) uarsruvliildeandiau (Anaerobic) FssvuundainnoliiAansauanfnlundnuiie
Faduavgdrdguosenindesduarantszans nwnisiauweend uile (Morehouse & Miller, 1976)
nstinfianansamuaussduanfnuasiann s luegsBdmiuingnuen
LLﬁfasﬁqm?ﬁi’wms%vuﬁﬁﬂmmi?]ﬂLLuuwwuwszuﬁﬂﬂmuaa (Aslan & Kahraman, 2023; Bazneshin
et al., 2023; Megahed et al., 2023; Lisenchuk, et al., 2023) widslanuanAseRiseudisulnensesewinanisin
wuuasiumunslukdnasoaussannszuundsnuielsin woukelsdn uaswaamvluben lnanizlunguin

WavearesyavaluasievuluUssmelnesgraulussuuuazaivauimuusdmeass Tuidutdesinswetesianud

v
Ay aA o

fimsfnunilsjmtaniufy fdunmateilfdauddyromsiaumesdamuifinemansnisfim lasiams
Tumsidenldguuuumsilnimunzaniufivmauea nisissuiisunaveslusunsaiinuuuisasiumuing gl
Yoy afaszdn¥iA vaduyszansamveagduuunisilnidainuanizianzas (Sport-Specifio) lunisdaiada
NI STY MU wagaumuruYestnAUsATTERU LY Ssaunsatiluusrgndldlunig

sonuuulUsunsuiinvesilinaeu iiemunindmlindenganuduialdedslissuuuasindngusessu

2N

Ieldidaiuiisnnudifguesnisfnunmsdisuiisunavedlusunsun1seenfidinsuuuIeesiuniu
nefdamadoausianmwaukelsln walstnuazauwmilesdvesiniminfivivnueane aluasuesidiveyLend

AsoenMAIMeLUTRAsHaENTERNMAIMeLuUMUIREiaidundudenmilsimanzdmsudnfvneauea Fuy

a

TWswnsuluszesdu laudigunsallunisesniidinie uardusedniam ineliinnaueauazginasuliunaves

v
= o

ms@Enw Ul AL TUsLASUASEN AT AL NIZLNE N TITUA NS UNISHTEUAT LasHauNlnfKn LileaIY

Wudasaly

A5n1579%

NUATHLANIUNITSUT099INANENTINAITN T3 8555UN153 38 Uy wd (RB) Az Inenmans

1%
v a v

InenaeRwyUTR 1@vN 5/2567 Lasiion1sAiaunIsIveg Al
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Uszvns tnfnnueayie aluasvuesdinvaend

naufnag infmvnueainvumealuasnuesifivgyend Jongsening 18-23 U d1uiu 24 Au wiadu
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LANIZL2AS (Purposive Sampling) kagyiin1s Andennaudlegniaaauifnunaeiniinun vinswlanay
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fegeendu 2 nqu nauas 12 au lngddudadinguuuudy Buvhnismeaes nsudangusetesndu 2 ngu

£
=1

>e

nauil 1 ngunsinuuues vhnsindaglusunsunisiinuuuiees Wuan 8 dUawi 31w 3 Suseduav

YY) 4

Ao Juduns Juws Tuens Usenausmieniin 8 vin

« Plank shoulder up « Single leg hop + Leg raise
« Squat « Jump squat « Shoulder push-up
« Triceps dips « Bird-dogs

T¥aneenusiazyin 30 Jundt Wn 45 Jurit wavinsewineseu 1wl viviovue 4 e uluides qaunsu
Tngagdnisresusunaunisiin 5 Wil uazn1sganIInaINIsEN 5 Wil wazlimadialusunsunsiindeunmnues
AuUNRA

ngufl 2 ngunsiinuuuymuing Yinnstindelusunsumsiinuuumuing Wunan 8 dUaii du 3 usio

dUnt Ao Tuduns Tuns Juand Usenaumieviiin 8 vin

« Narrow stance squat « Butt kick « Toe touch
* Jump lunge » Mountain climber * Burpees
« Shoulder abs twist « Squat to side

THaaneenuiazyin 20 W9 wagiin 10 U9 wazinIzningsou 1 wil vivieuus 5 wwe wluidey 9auAsU
lngagdnisiesudnnaunisin 5 Wil uaznsganInaINsEn 5 Wil wazlimaiTalusinsunsiindeunnuen

AUUNA

1A3893I81UN157Y

LATBYIATIENDIAUTENOUDII1NNTY (Bioelectrical Impedance Analysis) 31 Tanita MC-780MA 8@

Tanita (Japan)

- Leg dynamometer §u T.KK. 5002 Svio Takei Uszina ﬁfﬁ!‘u
- Hand Grip Dynamometer 5u T.KK. 5401 fve Takei Uszina fljl!u
- nSesinusinansauann Bie Lactate Plus Meter
- WsunsuvadauaNUaI1Taa UL lsUNADUNITNAADY AIENISNAGDU Yo-Yo Intermittent Tests
- TsunsumadeumLdsaR ULl INABUNINAABS FaEn1SAdeU Fal

« WsunBeavT (Leg dynamometer Test)

« ussdule (Hand grip Test)

. Ejﬂ—ﬁﬂ (Sit-ups Test)

« Aniu (Push-ups Test)

- 3057 35 s 6 S0U (Running-based Anaerobic Sprint Test: Rast)

mafuTusdoya
iudoyadiuusinu aussaninaduudauss aussaninweuwelsdn uelsdn uasuanan nouuazndsns
An Jinsrevidoya lagldadifirni (t- test) indeyaiiliudinszissufisuaaiovosdiulsseninnounwasnds

nsRnvesusiazng lnen1smageu (t- test Dependent) LagllAs g UTEUTEUAINUANFIYRIALRGEYRIFILUS
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FEMINNGUNSRALUUMATAUNGUM RN UUNIUI9E Tnen1smedey (Independent t-test)

nsiesesideya

- Anreidieuiisusiedsanssonmduseunelsin wolsdn uazAuaniam Tuudagnagu noukazmds
n1sin 8 dUani laelaia Dependent t-test

- TineiFsufiouaed sanuuana1esznIenga neulazndsn1siin 8 §Uai lagldada
Independent t-test

o w

- Mnuasziumudtsd Ay eananseau .05
NAN133Y
1. amstUTeuliisuaede uazdulsuuunInIgIuTaIHAN TIAFOUANTIANINAULTILTS AUTTONMN
wouwalstn wolsln Aoulasnasn1THAlUTLATN 89NAIAINIBLUUINAT TUTI8AISNAGDY Push-up, Sit-up,

Leg Dynamometer, Handgrip kag RAST Test wua1 uansaeiusgeiliudAeynisaianszau 0.05 a4 Table 1.

Table 1. Means and Standard Deviations for Strength Performance, Anaerobic Capacity, and Aerobic

Capacity Test Results Before and After Circuit Training

Circuit Training

Variables Before After t p-value
X S.D. X S.D.

Push-up 32.42 5.71 39.33 6.99 -4.93 0.00*
Sit-up 39.58 6.45 46.42 7.91 -5.58 0.00*
Leg Dynamometer 119.75 26.62 133.48 27.58 -6.78 0.00*
Handgrip 35.20 6.49 40.46 5.96 -6.18 0.00*
RAST Test 336.33 55.21 289.17 108.65 1.70 0.12
Yoyo Test 15.48 1.86 45.96 5.01 -24.71 0.00*

*Statistically significant at the 0.05 level.

2. nan1silSeuiisunanslifiiulnAned s ward1ud s UUNINTFIUYBINANITAGBUANTTANIN

woulelsln wolsdn nounaznainIsRAlUSLATLERNMAINIBLUUNIUINE Tus1en1suaday Push-up, Sit-up,

o w

Leg Dynamometer, Handgrip k@ Yoyo Test wu31 uansingnusesiidudAgnsannnszau 0.05 A Table 2.
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Table 2. Means and Standard Deviations for Strength Performance, Anaerobic Capacity, and Aerobic

Capacity Test Results Before and After Tabata Training

Tabata training

Variables Before After t p-value
X S.D. X S.D.

Push-up 30.67 9.77 37.17 10.76 -4.45 0.01*
Sit-up 34.92 6.08 43.92 9.14 -5.74 0.00*
Leg Dynamometer 118.30 34.47 130.83 36.01 -6.23 0.00%
Handgrip 33.42 5.69 36.86 6.02 -7.20 0.00*
RAST Test 345.92 47.28 310.33 157.41 0.89 0.39
Yoyo Test 17.14 1.74 44.24 5.29 -16.33 0.00*

*Statistically significant at the 0.05 level.

3. HaNSWTHULTIEUANULANGNYBIALRAY kazd T8 UNIINTIUTDINFUNENLUUINAT kaNISHN
WUUMUIRE waan1sRnaaelusunsunsin Tusien1svagdeu Push-up, Sit-up, Leg Dynamometer, Handgrip uag
RAST Test nan15tU3BUEUTENINANMAINISHALUTINTY WUTT RANISHNIUUMITLAZNEUNITRNLUUNIUINE

'
aa o

launnnsiuegslidudAgyneadfniszau 0.05 A9 Table 3.

Table 3. Means and standard deviations for strength performance, anaerobic capacity, and aerobic capacity

test results between the circuit training group and the Tabata training group.

Circuit group (n=12) Tabata group (n=12)
Variables t p- value
X S.D. X S.D.
Push-up 39.33 6.99 37.17 10.76 0.58 0.56
Sit-up 46.42 791 43.92 9.14 0.71 0.48
Leg Dynamometer 133.48 27.58 130.83 36.01 0.21 0.84
Handgrip 40.46 5.96 36.86 6.02 1.47 0.16
RAST Test 289.17 108.65 310.33 157.41 -0.38 0.71
Yoyo Test 45.96 5.01 44.24 5.29 0.82 0.42

*Statistically significant at the 0.05 level.

4. HANNSYAFDULARLAN MULABA NBUNISHALUSHASUEBNMAINELULUI9RSHALRAY kAUl g9 Ul
wmsguvekannnldon windu 4.30 = 1.75 dadlua/dns uar waean1sinlusunsuesniidainiewuuieasi

ARG wardrulenuunInIgIuTaannnluGEen WAy 3.81 + 1.99 ladlua/ans 69 Table 4.
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Table 4. Means and Standard Deviations for Blood Lactate Test Results Before and After Circuit Training
and Tabata Training

Blood Lactate

Group Before After t p-value
X S.D. X S.D.
Circuit training 4.30 1.75 3.81 1.99 292 0.01*
Tabata training 371 2.32 2.96 2.29 6.24 0.00*

*Statistically significant at the 0.05 level.

5. HANSUIUIEUANLLANANVBIALRAY Lagd il uuiInggIuueanguiineaninainIgLuuI9as
wAZN1IRRNMAGINERUUMUIRE aINTRneelUsunsunsHn lunenmsmageulanwvlubon nan1siuieuiiey
FENINFUNAINHNLUTLNTUEBNMAINIY WU HANITHNDBNAGINIEUUUNITLALNGNDNAGINYLUUNNIUINY

o o aada

luunnsAnsiuegedidedfaynisadfnszau 0.05 A9 Table 5.

Table 5. Means and Standard Deviations for Blood Lactate Test Results between Circuit Training and Tabata

Training
Circuit group (n=12)  Tabata group (n=12)
Variables t p-value
X S.D. X S.D.
Blood lactate 3.81 1.99 2.96 2.29 0.97 0.34

*Statistically significant at the 0.05 level.

anus1eNa
nansAnwassiluanaliiiudn nsEngialuu99s (Circuit Training) La¥WUUNIUIAE (Tabata Training)
fivsgansnmlunisimwaussanmnaneveainfimnaueawessiu 1y ietusuanuwdusswaanduile

v
|

aussanmuelstn uazszduuaamvluden Tnefinsazdunveinmaiudsundamadisinelusasngudsdl
nguRNWUY993 (Circuit Training) N1siaszvinielungulagld Paired t-test Wu31 AIULTIUTIVEY
ﬂa”mﬁyaLﬁ'wﬁuadwﬁﬂ’sﬁwﬁzymaaﬁmunﬂﬁaLL‘US 19wn Push-up, Sit-up, Handgrip Lag Leg Dynamometer
Fouanstensiannluvanefifvesnauie Tnewmendunilewnunanuarurua deandesiu Hazeldine (1987)
flszyinisfinuuuassannsansedunsinuresssuuUszauasnduioldeg iz Aniam dwiy
anssnnnuelsdn AZLUUIIN Yoyo Intermittent Recovery Test Lﬁmsfuaﬂwqﬁﬁaﬁwﬁagquaﬁﬁ AgNoudIng
USusresssuundanuuelsindsaenndosiudnuaznisilnfifinseonuswaduiu msildrainedeeiios siads
afuayudedunuzas Kinnunen et al. (2019) Fswud1 HIT a1un3nifia VOzmax wagiiannnsiudaléa ognalsd
a1y Tuduanssan nuouuelstn AxwuLaIN RAST Test wiazduuilduanas dauanadianisldndanuegied
Uszavsamanniy wilinupnuuanssegsfiduddynieads eradesanszeznaimsiinfisdlidieame e

ANULUTUTINYRIARLULVAINTENTIge dawaliildanansansiaduanuuansdslaesnadaiay
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na;u?]mwummmz (Tabata Training) Nﬁﬂﬁi?LﬂiﬂxﬁﬂﬂﬂTuﬂfjuwudw mmLLGﬁ&LLiqmaﬁﬂﬁﬁuLﬁaLﬁu%u
Tunniuusedneidoddny winsfinagldinady 4 unideisady uwissduaudutugennd 20 Junit adufunis
#in 10 Fundt shldAnussiaadendanalunduiefemerenisnszdunisuiui aenndesiu Namwicha et al.
(2019) fiwuin Tabata Training axsaRauIALETwssldnely 6 dUav Fruaussaninuelsdn avuuy Yoyo
Test \iud useafitfodndny avuayuiuaAnues Helgerud et al. (2001) waw Tabata et al. (1996) Aiszydn HIT
fiuszavsnmiiisuinudeAninnsilnuuuasiiluszoziansindy Tudiuvesanssnanuouuelsdn nanziuy
RAST Test anasuiliiunnsinsegeditdedAty anmsorrunainanulidmigvesnwagnsiniudnyaenimegey
(Sprint-Intermittent) 3eAuudsUsIuiigslunansuumasin

N19US8UBUITENI19NGNRNLUUINRTUAENIUINE KANTTIATIEVTENINNGNAIE Independent t-test
Linuanauananaiifdeddgluyndulsivsaiiu feonaflanmgain: vunangudieg1siidntn (n=12 dongy)
dealvindameadalidiisans svoznattun1siindies 8 &Ua1v enadslivaninnuunneiieg19dniau anvaznns

Rnvasisaeenguiinnududuadenlndlfseiy (High-Intensity Intermittent Training) 3sdanananiswauily

Py
'

firnepaneiu eg1alsinnu nadnsAinanaenndosiuaIuves Gibala et al. (2012) A¥31 HIT gUkUUA4 9

anansaaaNsIanmsruunasuldegadivsyansamlidnguuuuassineiu

[

nsiFeuisuszauuananluiden seausanmnluisnanamdinisiinyisaenguedilitediAgy

7

ALVaUNINSUTUAIMILUAIUBATY TaganiznsiiuUseansanlunisvinwanan (Lactate Clearance) 159015

indulUldlnilundruilonilavasnduiieNdiavinuey Jeaenadesiviuifinues Gladden (2004) uax

@

Morehouse & Miller (1976) udifnanaslunquniuingazuinndl usldnumuuanesseninangued19lvudey

o

Feorainainnisnevaustanizyana (Individual Variability) w3svuiangausdieg1efidslaiuinne agelsiny

Joyadenandliiuimiassguuuuiidnenmlunisduaiunisinnsuanmvldognsndifesiu

a v v
ﬁEUNaﬂqﬁqﬁlﬂtLaﬁ"UaLﬁuaLL'L!$
HANTSANYINUT MINGUIENWULIASHaZRUUN IRl siawaussannuelsUnagiveddgyeada

(p<.05) MUKANITNAFDU YoYo IR Test vauziinan1smnaou RAST Fvinaussanintounslsinlinunnuunnmng

o w A

pg el ARy wenand seduuarwnluFenvewisaanguinsilisuiuasegrilitudAydloTouisunauy

o

v
=

LaEngansAn (p<.05) uamadsn1snevauewaIsEUUNIuselUsunsunsEnudy i Tusunsuste
asamnsanszdusruundanuiiieifeatuinauealdd Insnzlusunsumuingdeddeldiusouduay
Bomgu 1nantien waranunsnosnuuulfaenadasiuinusivaniznald sisd dodinvesnisisefediuaung

fheteiidados uazmstanalusvezdy Jauusniliimsdnwdeideduszeren wWoisudieuiunguauauly
fUsziandu ieiuanudaauresadnsuarnniluldaiduuiunvesfiuiordn mniinsdnwiadsialy
o19ldnseeniuulusunsunsinfinaumanuianuing 21993 uarn1Adoulnianiziumus 1y Small-sided
Game 38 Speed Drill law1zsiusia wiouUsiliunauuy Longitudinal study finseuaquszeysuniy gy

8-12 dUn19 i lviiunan1sususeg1ednauungstu
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v
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AN5IFLASIY &

[

noUsasAiia@nyinagiUSouiisunavaansinas a8 TUskNSUNISENANUD BURAILAY

e

ANuLdswaInguleiifineoanuamisalunsyugnuauearestininueate fuuminendesvdgasasnagu

A7)
o

Megeiililunsifuadeiliiuinfunnnueane umingrdonudgaiasinyg S1uru 30 au degsening 18 ¥
13U 5 AU 918 19 T 913U 7 AY 918 20 T 91131 9 AU 91g 21 T 911w3U 7 AU wazeny 22 U 91uiu 2 Au Lag
FBn15idenuuuanIzianza (Purposive selection) wazinisuuadungusiegeeendu 2 ngu nauaz 15 A
1M878n133U8 (Matching) Tngldnaannisvegeuinanuaiuisatunisyugninueanaun1sinuviinswuangs
wdnaflefllflunsituedsifusenoude Tsunsunisiinanuseusisuau 7 Tsunsy Waunsumsfinanuudauss
voendnaniediuiu 7 Tusunsy wazuuufinmsvugnilnueadiuiu 2 wuulln deeenuuuifiedaaiuaussnnm
msmenuingUuszasdvesniside Tnefingunaasdniaiuselusunsunsilnanuseusiuazanuudsusives
nénile naueuasfindeudelusunsunstindeunudnf taeviinisiin 8 dUnnsi 4 aw 3 Ju Ae Tuduns Tuns
wazuAns dn1snageuauansalun1sugnauea neunisiln nasNsin 4 a1 uagnaen1sin 8 dUanv
vwadilduninisiesgsideyanisaidlasnsmanads drudoavuuinsgiu naaeudt “f7ins1zvinng
WUSUSIUM LA BIMUUTATA (One-way analysis of variance with repeated measures) 8 1WUAIIULANF 19T
Wisuisuanuuansnadusieg nsisnisvesuea tea f (LSD) naasuanuiitedidymsadafisedu .05
KANTITNUI

1) naan1sin 4 dUavt uaendenisiin 8 dav ngunaaesianuaninsalunsvugninueasinitieunts
fn egafitudfynadffiseiv 05

2) ¥89N1EN 4 §UAY uanaen1siin 8 dUav naunaaediauasaluNvugnIaueafnIINgu

AuAY agrelltedAymeatiAnsEay .05
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ayuna nsfnwiuanddiiiiudn nstinesudelusunsunisilnanuseudikasaundusiwena e

derasioanuanIalunsiugniinueavesinvnueayiy Auuminetduudgaiasiny
AEdRY: AUBDUI ANULTILTeINE LD N13YjugnIRUea

Abstract

The purpose of this research was to study and compare the effects of supplementary training with
a flexibility and muscle strength training program upon the football throwing of the Sisaket Rajabhat
University football team. Thirty football players of the Sisaket Rajabhat University team were purposively
selected to be the subjects in this study. There are 5 people aged 18 years, 7 people aged 19 years, 9
people aged 20 years, 7 people aged 21 years, and 2 people aged 22 years. They were divided into two
groups; each group had fifteen football players. The research instruments consisted of 7 flexibility training
programs. 7 muscle strength training programs and 2 football throwing exercises. In addition to the regular
training program, the experimental group had to undergo the course of flexibility and muscle strength
training supplementary program for three days per week (Monday, Wednesday, and Friday), while the
control group only had their regular training program. The total duration of the training was eight weeks.
The data of football throwing in both groups were taken before the experiment and after 4 and 8 weeks.
The obtained data were analyzed in terms of mean, standard deviation, one-way analysis of variance with
repeated measures, and multiple comparison by LSD and also employed for statistical significance at the
.05 level. Research results indicated that:

1) After 4 weeks and 8 weeks of training, football throwing ability in the experimental group was
significantly better than before the experiment at the .05 level.

2) After 4 weeks and 8 weeks of training, football throwing ability in the experimental group was
significantly better than the control group at the .05 level.

Conclusion: The findings of this study indicated that supplementary training incorporating flexibility
and muscle strength training programs had a significant effect on the football throwing performance of male

football players from Sisaket Rajabhat University.

Keywords: Flexibility, Muscle Strength, Throwing Football
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Figure 1. The comparison of mean football throwing ability between the experimental and control

groups before training, after 4 weeks of training, and after 8 weeks of training.
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Unanes

v
v =%

nsAnwifiingussasdimefnwuasiUSouiisunaveinisiniuusaiies (MICE) nsinutdnaduiuiniiy

a

winduga (HIT) wagaududugenn (Supra-HIT) uagmsEnuuuiiuanuvinvesy (CE) Mildesaarlusiu nns

o

wnangylodu wazAnisldoandiaugianuesinnie nauiiegiadumawiesty 18-30 T $1u3u 90 AU vinsdy

WINgunaaesdual 4 nau Ae MICE, HIT, Supra-HIIT, ICE uagnguaiuay 1 nqu nqusiaegannguyinnisin 4

o

Fw/ dUai Wunan 12 dansilaeindn 1) Sesazludulusnanie Gefat) 2) Arniswnraigyluiuasan (maximal
fat oxidation: MFO) uaz 3) An15ldeandiaugean (VO,max) neulazniendinsin l4ads Paired-Samples
t-test WiiatUSBuITiBunaveInIsinanslungufedns waziuSouiisunaveanisilnsewinengusietsieada
Analysis of Covariance (ANCOVA) sistimndaudslalshinuntsmaaeudoulalumsldada ANCOVA asidayavos
Fudstunulasndunzuuunudsundag (change score: post-t-test — pre-t-test) udtilUIAsIzinas e

afifl One-way ANOVA nan13@inwinudn nendanisiln Sesazludulusiinevessdagngulaiinsiisundas

o w

melunguegnaus WawSeuiisuiunguaiuau nnngunisindevasludulusenisanasegfidedfynieada

(F (4,76)=6.104, p<0.001, N? =0.243) InENUAULANAIITENINNGUNITAN LuReItuaT MFO MuTumends

o w o o w

nsineglitedAgnadifnigluynngunisiln wasiiinasninnguaiuauessiitudfymeada (F (4,76)=7.098,

p<0.001, N? =0.272) Inglinuanuunna1aseninangunsiniguiu wenaintnisine 4 sUsuudsdenalien

N o 1Y

VO,max iiutusgeiliudAy n1eadid Ineianizngy MICE wag ICE NnsAaun VO,max gandings HIT uag

Supra-HIT agnslifedndnynsedia (F(4, 76) = 13.96, p <0.001 N7, = .962) wazynngunsinilan VO,max Liisdu

WnNNInguAIUANeEslTEd AN G A
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ayUldin msfnuelstnynguuuuidudsydegiauiismeszdreiauianssaninvesszuulnaieulain
wazszuumela wunsiwwangyludu wazaaludulusiine Jadulselevideavnnuazdosiulsalifindeisass

(NCDs) nsidenguuuumsiinansdnilsieingUsvasddiuyana 1an uazauatinvesdiiniluddny

AdIARY : HaveINIsHNLUURBLies NsEnvnaduluAMutduEas nsEnvidnaduluaMuEuEnn n1sEn

WUULNLANATNTD99Y At Iragy lviiy

Abstract

This study aimed to investigate and compare the effects of Moderate Intensity Continuous Exercise
(MICE), High-Intensity Interval Training (HIIT), Supra-High-Intensity Interval Training (Supra-HIIT), and Interval
Circuit Exercise (ICE) on body fat percentage, maximal fat oxidation (MFO), and peak oxygen uptake
(VO,max). Ninety male participants, aged 18-30 years, were randomly assigned to four experimental groups
(MICE, HIIT, Supra-HIIT, ICE) and one control group. All experimental groups trained 4 days/week for 12
weeks. Body fat percentage, MFO, and VO,max were measured before and after the training period. Paired-
Samples t-tests were used for within-group comparisons, while Analysis of Covariance (ANCOVA) was used
for between-group comparisons. If a variable did not meet the assumptions for ANCOVA, change scores
(post-test — pre-test) were calculated and analyzed using a One-way ANOVA. The study found that after 12
weeks of training, there was no significant within-group change in body fat percentage. However, when
compared to the control group, all training groups showed a significant reduction in body fat percentage (F
(4,76)=6.104, p<0.001, N? =0.243), with no significant differences found among the training groups. Similarly,
MFO significantly increased within all training groups after the intervention and was significantly higher than
the control group (F (4,76)=7.098, p<0.001, N* =0.272), with no significant differences observed between
the training groups. Furthermore, all four training modalities significantly increased VO,max. Notably, the
MICE and ICE groups showed significantly greater improvements in VO,max compared to the HIIT and Supra-
HIIT groups (F(4, 76) = 13.96, p <0.001 W%, = .962), and all training groups demonstrated significantly greater
VO,maxincreases than the control group.

In conclusion, regular aerobic exercise across all investigated modalities, when performed
adequately, improves cardiorespiratory fitness, increases fat oxidation, and reduces body fat, thereby
benefiting overall health and preventing non-communicable diseases (NCDs). The choice of training

modality should consider individual objectives, available time, and personal preference.

Keywords: Moderate Intensity Continuous Exercise (MICE), High Intensity interval training, Supra-highintensity

Interval Training, Incremental Continuous Exercise (ICE), Maximal Fat Oxidation
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nseenfdsnieuuuuelsin (aerobic exercise) iuRanssudildsuaruiionegrsunsvane osaind
AT IvEEResnRALSe s lWauiimsiinfidudou Wy nsfinuuuadutiemSensiingaeimiinga niseen
mdsneuelsinfunumddglunmsiamnszuulnadeulafinuazszuumela lneteduddnsinisl foondiau
A9An U833 9ME (VO,max) fauesdusenouvassnsmesenisaslutu iumandile wageuauiwidnlui
Pekarni)e (Alberga et al., 2016; Said et al., 2020; Mendonca et al., 2022; Rugbumrung et al., 2022) kU
Fuduilaavesnizeontidinisuelstnde msfinuuuseiiios (continuous training) Fstlaqiusinldfin Moderate
intensity continuous exercise (MICE) Tuanu3d8 (Mou et al., 2022: Rugbumrung et al., 2022; Xu et al,, 2022)
oeslsfinu nsiinuelsOnldWauiluggunuuiinanvansuaglduanudiossnndu wu nsflnuuundnaduin
(interval training), N1sAAMENASULUIAMULTUTUES (high intensity interval training: HIIT), N1 nnnaguLu
AU U UF NN (supra intensity interval training: Supra-HIIT) Wag N5/ AWUULA AN N8 197U
(incremental continuous exercise: ICE)

nsAnuuusieiios (MICE) LﬂuEULLUULLE}IiﬁﬂﬁLﬁWLLﬁLLﬁ%%&Lﬁ@J‘ﬁQ@ Tngldmnundnuiunarafussey
ALY WU NSHY 3 W $9nse1u videenn (Patel et al, 2017) ﬁamsumdwﬁ%’némLﬁaﬁﬂmj (Wahid et
al,, 2016) warfodumadeniiafigalunmstannszuulnadoulafinuazssuumela Froanuazaiuquimiinle
98190 UT2AN5 A0 (Okura et al., 2005; Stasiulis et al.,, 2010; Rugbumrung et al., 2022) uena1nil Feeaoan
Usmnailasndwelse (T6) aslé¥orar 11 uaziisuSunamesdlulusiuanumunuiugs (HOL) lefsdesay 9 (Kelley
et al,, 2006; Patel et al., 2017) n15HN MICE sinlganuituduliunanalseunasosay 55-75 Y899AINTHAUYDS
walagaan viedesas 60-65 vaardmsmisloontiaugean tneldsvoziaa 30-60 wifl msfnwdailldaumin
Asfinaennsiln (steady-state training) wazAsoUARUYNgULUUTLTYI (Hansen et al, 2009) Mstnutinady
W (interval training) Seaunanidunisiinuuy HIT W@unsuaukasewinnstinfinnududuuaduiuanny
Wuduminduseu q (bout) Aaegaaandaus 6 3uriide 4 Wil wazdnsdAmuadaeu Wy 1:1 wio 1:2
(Maclnnis & Gibala, 2017; Weston et al., 2014; Seo et al., 2024) n1s&ln HIT dwanresyuulvaisulain syuu
wele svuundile LLazaqﬁU'ﬁsﬂawmi’wnwiuﬂejmuﬁﬂﬁLLazr;;\Tﬁafmﬂfﬂéf’JLﬁu (Sijie et al., 2012; Heydari
et al,, 2013; Rugbumrung et al., 2022)

nsflnudinaduiunanandudugann (Supra-HIM Aennsiln HIT Afigasnsilnntinainninfesas 100
Y99ALANL150396R (Hedlund et al, 2019) Tnsfidsadumsfiniinuasiuifidundy 30 Jundt shlvnansiues
AMSHANRINIINISRALUU MICE u1n wadsasdsnaliszuuluaisulaianazszuumela saudeAinisimnaiey
WEINUYessIMeauATL s s InANSTInLUY MICE (Maclnnis& Gibala, 2017, Gripp et al, 2021; Poon et al.,
2021; Simonsson et al., 2023) @u ms?lﬂiﬂamitﬁumwmﬁﬂmaamu (incremental continuous exercise: ICE)

o % ) o N

NWUTAAIEAUNIINADUANTIONINVINIYMEAISANAINRENYBIU (graded exercise test) Inaanumniinag

D

v

WnTuneaniegedn v3engnaanassingawuurseiduresly mudranafidvualidiuninaglivn 9

3 4 ¥l (Bentley et al., 2007; da Silva et al., 2017)

a =

30 A7 qud
Wiefiansannsilingia 4 gUuuy MICE dyanuiinladne lideddgunsaluasiBnsdudeu (Hansen et al,
2009) wildszuziaain1siniiuiunda Tuniendudu HIT wag Supra-HIT dyamauitldiiainisiinladuiniiies

15-25 W191597U WH MINANITHAILIANTTONINNI9NELTAEULYI1 MICE (Arboleda-Serna, 2019; Sanca-Valeriano
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et al,, 2023) LLazé’ﬂﬁmmaqﬂﬁmumLﬁaﬁaaﬂdﬂ (Zhang et al., 2015; Thum et al., 2017) a814lsAn1u A15EN
HaaesUszinniitodosiionasidudesiigunsalianziiannsausuanuminls viefesfigunsninsratadnsinig
wurastilateeuaunstin (Arboleda-Serna, 2019) wawgiftaiin Supra-HIT STufesiiiiugruniseantidnie
wagaunwismeudausdussdunida daunnsiln ICE dyaaufivaefmuidlalédfnis MICE Tuunangudangng
(Mikotajczyk, 2020) wazidumsilniidesq dWuanumidn silvsesmed arundeuiunsinfidanumindulsdu
96197 widansilinaglndifesdu HIT uifqadesnssiidesiiounsaidinazianzas wuglena viednsey
U

nmsnumuenansnuideiiisdostunisiinds 4 Uy nududesilnuideistunasesnisiin
MICE wag HIIT Aeaussnnmmisneegaeudnann wins@nwiIeuiiisunassning MICE fu HIT MAeadosiu
izGTwhmiLmwmz:yisuﬁu?fnL'f]um"’gLLﬂié’wﬁ’ﬁgﬁasﬁaumm'iLw'1wmﬁgwé’nmumm'ﬁwmaﬁjué'ﬁﬁﬁaawm uagliny
lonansuddeiiintuniglulseme daun1sfinuuy Supra-HIT Lieaanidunisiinuuulng nsfnwiidedts
nelulseinauazsiaUseinadaileg ag19971n (Brandéo et al., 2020) uananil Selinenuauiderisluuay
fnsUsemaTithnnstlinga 4 sUkUUA® MICE, HIIT, Supra-HIIT uag ICE wUSsufisunanisilnfisidoaussnninms
ngfusng 1 Seduifeeeenuuuemidfeiiieatesiunisiinuelstnii 4 Uuuufio melinuuusiewios nsfln
wifnadumnututugauazaududugann uasmsiinuuuiinaaminese sensiindsuugisna Tasdl
TnguszasdifienwinazUSouifisunavesnsiinusassuuuuiisiseluiu mawmanglusiu uazanisldoandiau
gean elfidudeyasnedslunisesnuuulusunsunsesnidameiiiogunmussyanariluiidosniseanidanie
diemuauimtinuazanUualuilusine saufemsind elmunanssaninnamedunnuenuTeITEUY

Trasulaiawazszuumelanely

3Bantiunside
ﬂwﬁﬂwﬁﬁ’aa%&ﬁiﬁ%’umaag@wmﬂﬂmsmimmifﬁEJS'mJmimmaaﬂuwwémmwﬁwmé’awzLsn
\aillAsan1s HREC-UP-HSST 1.2/174/67 §ssifiunside fsil
Usgang

yransuarldnumninendensiennareengszning 18 - 30 U Jadudrefeifuemdadanunduse

NUNUAINNUZFUAUNITHNDBNARINIBUIZLANFIN 9

NEUAIDEN9

mmaﬁﬂﬂumimaaa‘f‘iﬁ]uqﬂmﬂiLLazﬁﬁmwﬁmmﬁ&szL&nmmmamqiwdw 18 - 30 U Fauraeie
ﬁﬁﬁmaﬁwé’qﬁmmLL%Qmeamamwmmxauﬁ’umiﬂﬂaaﬂﬁwé’qmaﬂﬁzmm”m 9 (Allen& Hopkins, 2015)
TaginasinisAmidnde lummmnetigunmsmed LiffiuszfatiAesiuilasasnaeniden TsafRetesiusyuy
mela liguaglinenawiulufiesian BMI liteundt 13.94 uar lifiu 29.42 auuuuvadeuLazINMeILIRNTEIY
AUTTNANNINIYBIUTEIVU 87y 19 - 59 Fuasnsuwadnwl 2562 LiflanufdaundnenediAgidostu
waoulm ndnnile nszgnuazdese liegluszwhadisulusunsunsesntidameunuusng 1 uagdesunis
NAFRUIINUUUADUANUTETANI9EVAIZLaEN1598NANEINY Lagnluuas U NUTEETUANUNTaUYRII 19NN
Physical Activity Readiness Questionnaire Plus -PAR-Q+ (Rugbumrung et al., 2022) Well NaUA18E19398NAR

panuninasdeniatolasenalul J91urun1stinludsdouas 80 ¥9931UIU session 53U TD1NISUIALIUD
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VY a Y e ' a o 2% o w ' Y ' Y 4
{ARefnsanudivioaindussiemniidnesniidniesdely vensuiiainnmeass uag llaunsalddinla
a A o & v Y o 1% o i o X

muUnd ielinnzldutedendrsunmssnwdmuinndy 3 Juauld
nsfnwideaseliilunisfinwuuunisveaesguiinguaiumu (randomized controlled trials %3@ RCT)

nsmvuArIAYeINguiieeeldlusunsuFaniniies (G*Power) 1039U 3.1.9.7 Mvuadswalun1sVAdaU

(Power of the test) 7 0.85, sxAuauiidudAgylif 0.05 wazauianansznu (Effect size) M1 0.5 (Kodama& et

al., 2009) MyTNsluATWIAKANTENUNNANANLAFIUIINMHNAgyIlvANsideandaugeaaiinduiosas 10 Fudie

d’lammamaLﬁaﬁﬁ]ﬁm’mﬂmiﬁ’lmmmaﬂﬂmﬂiu G*Power (Kodama& et al., 2009; Poon& et al., 2021) 161

v
=]

FIUIUNAUAIBENINNTAILINU 59 AU Twunguag 12 au Melliedesiunisgaymeseninemvinide §33ula

Y

€

=

nvwangudegiadu 90 au vimsguidinguvaassduag 4 ngu wagndunuay 1 nau nguay 18 Audl
swawBundaelul

1. mMsEnuuusetiied (moderate-Intensity continuous Exercise; MICE) finfimnuwiin 70-75 % MHR 40
unit fheaaid 4 $u/ dUnsi Wi 12 §Unnsi ve 48 Session

2. N1 AndnaduluIAadutug e (high intensity interval training; HITT) Avuadns1aui 1:1

v
o

sreaziBenie Padn 1 wnd 7 90-95 % MHR waz 929:u1 1 Wadl 71 50-55 % MHR Fnviavan 8 58U (bouts) e
Aud 4 S/ &Uansi e 12 §Uavi w3 48 Session

3. 115N ﬂ%ﬂ’ﬂaéjmmﬁ'mmL‘ﬂju‘ﬁqum (supramaximal high intensity interval training; Supra-HIIT)
fvundnsidiud 1:1 Tvasidunie Yrmingauin 20 Jui 7 110 % MHR waz 42901 20 3unft 7 50-55 %
MHR Tlnitavan 15 59U (bouts) Frerud 4 Su/ dai Wunan 12 §Uansi 3o 48 Session

4. MsineanidinsuuULiuAumMTnYes9IU (incremental continuous exercise, ICE) 518azL8anfe
Busunsiinfienua 7 Alawns/ Flssanduiuenud 0.5 Alawes/ dalus lunn 9 1 wifluienuigean
fladanunsasentdsmeneldls

Yo o o va a P | & v awv 1 o e a a s & A
I’qu')'ﬂEJﬂ'WWu@IV@JWﬂJQWuLWQSU'JEJIUﬂTiLﬂUSUE]HaQTN'JT\]EJTJ?Sﬂ@‘UiU@?EJ@'H]”]TEJ‘V]Uiﬂﬁ"l'ﬂmﬁJqUWUﬁLUuw

'
=

Usnwluniseenuwuuniddouazaiuauiiunmsiiudeyauazasisdeunisiesizitoya fuieidedaluidnsziu
Usayayn3 anvdvninenaansniseeniidsmenaznisindudvaslunisifivieyauazdisguanisiinaulusunsy

ANS9BNNIAINY

\snaflefildlumsise

1. nseanwuUUlUSHATUNISHN

Tusunsun1sineendidsnienisinuuus el 89 (moderate-Intensity Continuous Training; MICT)
sdunsiaaumrdnnsineanitainewuukelsinvesan tWine1deLgeansn1sinILiiansgewsn (the
American College of Sports Medicine: ACSM) (ACSM, 2008) n15R nuinaguiu1adnsidutugs (high intensity
interval training; HIIT) 81989AMNMTINYBINITRNANINIUIBBS Arboleda et al. (2019) AsEnmnaguLUNTiaY
Wuugann (supramaximal high intensity interval training; Supra-HIIT) 81984AMuMTNYBINITRANILUITY
9849 Cavar et al. (2019) uag Alves et al. (2017) n15AN@BNAIFINIBLUULR LAIINNTNT0997U (incremental

continuous exercise, ICE) l4nann1snadaun15eenMaduuLiANUnTnUeaau
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2. Fnseineanideniy

1) n3iln 12 daniuvaiiu 3 Mesocycle lnsaruntinvesnisiniviunain Sevazniswiuresiilagegn
(MHR) Favanmanageusneniseenmdamenvunsiiiunrsmidnvesnudusieau

2) luyn 9 dUawiFudures mesocycle ngufiegvagimmaaeumetauilunsisisnadnas
Wy (speed@THR) Fafmumannanamiinesnisesniidsniomuguuuunsiinesay

3) iitelinguiedraimsfinldnileutunmseenmdamelunngnd nguiegaasldiniasindninis
\Wuyosala (HR-monitor) lanzn1snaasumaAIALs 2 lun193 ¢ s dnasitvunsluduaniusnves
Mesocycle wiithy Mé‘fammfunajuﬁaasiw%ﬁwmiﬂﬂimaﬁﬂmmL%@ﬁmmaauiﬁﬂ?ulﬁ‘]wé'ﬂ lUnaon Mesocycle Ty
Lildin3esindnsmaiuvesila

4) nquneg i FURULLAEANUTNTUYRINISHNALNAaEANTSHN 12 dUav

5) 910 9 Session 3uFuFEMIBUGUIINMBLULIRUYTEA 5 Uit finrumidndesas 40-55 vaa MHR vide
fianunga 5-6 Alawns/Aalus ndmniuinisiinaulusunsuitvun defemsteunanesnsme 10 wiikasy
nsBamBendutuneugaring

6) rnwilumsfinanunsnusuasuldmuenuasanvesiiinuddosegludeuludwieluil

- lieygnlviiintiennin 3 session uazaANG 5 session Tudamid 1 - 10
~ludandil 11 - 12 aunsefindausd 2 - 6 session 16

7) n1sRn . qudeenindeniy a1 vIng1eansn1TeaniIaINIeLAZAITANT ANYINIANEAS
uvTingndongien Tnsmuaugugivesqudeenidamelifl 25-27 sse nguogmnauiihnsesnidinieeg
melinsquavesfideuazitisiseiiietiss usanuazainiuniseenidimenasquaiosnuasnse

8) onaaiiasazld Sumuun s iuiinnulnfnaontana1n1side wagdiudnisdsuulag
wAnTsun13uslna Aanssuniente uwagngAnssunsinsiou wagldumuuzilimiufanssuniseantidanied
wdmaliinnsildsuulasesgvanssanmegad doddguenini eanlusunsuniseendidanieifide

MUALA

nsiiusauTaudaya

nsmageuAnsldoandiaugean mawwangldludugean warloluseme asdudunisiy 4872
FaluarouFulusunsunisiln nqufegrmnauagldsuduugiilisniuiinmund saiunseandidinigegng
wiin wnsguysednstfesifiunan 48 Hlusneunsmaaey dmuansmaaeuidu 2 fude
$uil 1 - vmsnedeuthming Sesazlatilustame Taeld38n1s Bioelectrical Impedance Analysis
(BIA) feLAdasiaseiasdUsznauvassnede ACCUNIQ BC380 dnnaauazdadlaideduuniieatusisns
yAdoU Pre-test waw Post-test Insfasnamaiosszdu soahuazgs didrsunmmaaeuasdosndulssmu
uazewNsAeuNIMRABUeE1slion 8 dlug

Fuil 2 - hmsmeaeunsldesndiaugsan uazAnsnagluiugean fidmaaeufessulseniu
oInouNINAgaUet1tes 1.3 1aluaiun1smnaeufeLa3 8e CardioCoachCO2. Meinafiaieuauufa

(mixing chamber) Faillusunsy Auto calibration AauNINAaBUYNASY (Dieli-Conwright et al., 2009)
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a s v
N13ANAINCHUBUA

v

nMinseideyaldlusunTunTiiAgIEdimeadia SPSS (a5t 22.0) vnFilaTzsinsuanuasnives
To3a (Normal distribution) Ao Fesazludu n1swinaryledy wazanisldesndiaugean aloinaia
Kolmogorov-Smirmnov test #nlunnutnausi liiiansanannainuituagaulag (Skewness-Kurtosis) 518914
Adudsseadfidmssauuanadudiade (Mean) wardrudsauuninsgiu (SD) navesisnsiinanelungs
A98199EQNVARBUAILADA Paired-Samples t-test NMTLUSEUIgUNAVRINSHNTENINNGUAIE 19 QNNAARY
#wadif Analysis of Covariance (ANCOVA) Tngihdiayasautsreunsiin (pre-test) uidupdauussau vietmn
fawdslalusunmeaeudeulylunisldada ANCOVA agiideyavasiauusdunuasinduaziuuaii
\WasuwUas (change score: post-t-test — pre-t-test) wathluliaszinadieadn One-way ANOVA 1ilosainns
111A1 Change score 1NAUIUMEEDNR One-way ANOVA aglvinansnageuifisulAsalaniuaiia One-way ANCOVA

o

YEIANIEDR  HANTITIATIEN

17

HANTTILATIZY Paired-Samples t-test wUaAAITOLATBIAN t WA p sgdtuamih

aiii ANCOVA uay ANOVA 9zuansdoyauasan fuas p fiszduanuddodidamieada uazuansaiyuinvos
NaNsENU (effect size) Cohen's d., Tagn13AILAINAIN D/ SD(D) 1ile D AoAladsrsdAzuuLANLANGIY LAY
SD(D) ﬁammmﬁmLuummgmmammuummumn@hq WA AMYUATEAUNANTENUAULUINIGYBY Cohen (1988)

fail 0.2 FetlvuAransenuruIaLan, 0.5 Aelivuianansnuliunais, wag 0.8 Aellvuanansynuaunlg

Nan133vY
HansiSeuiieunsiuasuudames Sevasludulusianie (%fat) Anisiwnasyludiugaan (Maximal

Fat Oxidation; MFO) wagAn1sldeendiauasan (VO2max) aglungusiedne anansauandlana Table 1.

Table 1. Comparison of changes in body fat percentage (%fat), maximal fat oxidation (MFO), and maximal

oxygen uptake (VO2max) within the sample group.

MICE HIT Supra-HIIT ICE Control
Variable Baseline 12weeks %Change, Baseline 12weeks %Change, Baseline 12weeks %Change, Baseline 12weeks %Change, Baseline 12weeks %Change,
(n=18) (n=16) d (n=18) (n=15) d (n=18) (n=18) d (n=18) (n=18) d (n=18) (n=14) d
14.61 14.30 -2.12%, 14.17 14.10 -0.49%, 16.84 15.81 -6.119%, 13.54 13.44 -0.73%, 15.94 17.84* +11.91%,
Fat (%)
+7.04 +7.30 0.04 +3.06 +3.62 0.02 +7.65 +6.39 0.14 +3.73 +3.68 0.02 +6.98 +6.21 0.28
MFO 2.65 4.90%* +84.90%, 4.12 5.19% +25.97%, 2.45 3.93* +60.40%, 2.82 4.81** +70.56%, 4.90 3.90 -20.40%,
Cal/ min.
+1.41 +1.75 1.42 +1.78 +1.59 0.63 +1.53 +1.84 0.87 +1.36 +1.71 1.29 +2.6 +1.2 0.52
VO,max 45.93 54.12** +17.83%, 44.85 48.45*¢ +8.02%, 45.48 48.04* +5.62%, 48.78 54.34** +11.39%, 46.47 46.17 -0.64%,
(mUVkg/min) +6.76 6.89 1.2 +5.53 +3.57 0.79 +4.58 +4.91 0.53 +7.63 +5.59 0.84 +7.73 +6.51 0.04

Note; *p < 0.05, **p < 0.001,
1) = statistically significant difference compared to the MICE training group,

(1

(2) = statistically significant difference compared to the HIIT training group,

(3) = statistically significant difference compared to the Supra-HIIT training group,
(4) = statistically significant difference compared to the ICE training group,

(5) = statistically significant difference compared to the control group.
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Qo - U 4 auun 4 (G!Eﬂﬂil - 3UNAU 2568)

Fowazlvdulusisnie: %fat (%)

mondamsiindunan 12 d&ailinunsdsuulamesdifosasluiulusnameoniengusetng Tned
NAN1TNAABUAILEADR Paired-Samples t-test et 1. MICE [(15) = .804, p = .434,d = 0.04] 2. HIIT [((14) = .143,
p = .888, d = 0.02] 3. Supra-HIIT [(17) = 2.041, p = .057, d = 0.14 4] 4. ICE [{(17) = .382, p = .707, d = 0.02]
(571971 2) waziflesandudsiosarluiulusaneliinunismaasudeulvlunisldada ANCOVA Fainzuun
AUUABULUAY (change score: post-t-test — pre-t-test) UNTATILHATIULANAITBIANLAALE AR One-way
ANOVA Wlauf3uiiisunavesismsiindifidesesarlusilusnsnieseuinangusiogns wuinnguiiessnnguiien
FevazlvdulusnanmeanasnniinguatuauegelitvdAgymeada Inglinuanuwand1aseninangunisingn
nay Inansaaeufe A4, 76) = 6.104, p <0.001, N’ = .243 (Table 2.) mmsaL%uL‘i‘JuﬂiﬂaﬂﬁmmﬁﬂwaﬁLﬁa

wanan1sSeuLisunaTesIsNMsHnseninngqueiegdlanall
(MICE = HIIT = Supra-HIIT =ICE=) >C s (1)

An1snasylusiugega: Maximal Fat Oxidation; MFO (Cal/ min)

ngufeEmnngudnsasunlasresansunaialusiugean mevdsnisiindunan 12 densi
pglnpdAYNeata Inelinanisageunielungusieaiif Paired-Samples t-test el 1. MICE [99n M = 2.65,
D = 1.41 wadudu M = 4.90, SD = 1.75 Tneinanisvadeunieadfe t(15) = 5.11, p < 0.001, d = 1.42 2.
HIT [910 M = .12, SD = 1.78 wiinduidu M = 5.19, 5D = 1.59 Ineilnanisnadeunisadane €(15) = 2.58, p <
0.05, d = 0.63 3. Supra-HIIT [9n M = 2.45, SD = 1.53 Wiiudwdu M = 3.93, SD = 1.84 Ineinanisnagoums
afmio t(15) = 2.80, p < 0.05, d = 0.87] 4. ICE [91n M = 2.82, SD = 1.36 i usdu M = 4.81, SD = 1.71 Tnedl
NANSVAdUNISENAAD t(15) = 4.85, p < 0.001, d = 1.29] ﬁaﬁuﬁaqmﬂﬁqLLUS‘LJ'%mmmﬂ%’lﬁuﬁuqathjﬂhumi
naaouli oulolunsldad i ANCOVA §etirazuuuAIuUE BuLUaY (change score: post-t-test — pre-t-test)
AT IZRATULANGN IR REEFIEERR One-way ANOVA ieSeuifieunaredisnisinfiidernisininasgy
luffugeanseninangudiiegng WU’J"]ﬂa::uGf'hashmqm&jmﬁﬂ%mmmﬂ%lmﬁuqaqﬂLﬁmﬁummi’mﬁjmmuqm&mﬁ
Toddymsadd vai linuauuandsszndnsnaunisinnangy lneduanisnageviie A4, 76) = 7.098,
p <0.001, N? = 272) (Table 2.) Milanansadeuduussleadyyrdnvalileuaninisiouiisunavesiansiin

iswjfmﬂzjméhashﬂﬁﬁaﬁ
(MICE = HIIT = Supra-HIIM = ICE) >C e, 2)

Ansldeandiaugegn (VO,max) (mU kg/ min)

mevdsnsfindunm 12 &av wohnguiegmnnguiiansldoondiaugeangeiuogaiitodiy
nsadia laednan1svaaaunIuans Paired-Samples t-test &ah 1. MICE [97n M = 45.93, SD = 6.76 sty M
- 54.12, SD = 6.89), #(15) = 7.94, p < 0.001, d = 1.2] 2. HIIT [91 M = 44.85, SD = 5.53 \iiuduidlu M = 48.45,
SD = 3.57, t(15) = 4.66, p < 0.001, d = 0.79] 3. Supra-HIIT [31n M = 45.48, SD = 4.58 LﬁuﬁuLﬂu M = 48.04, SD
- 4.91, #15) = 2.51, p < 0.05, d = 0.53] 4. ICE [870 M = 48.78, SD = 7.63 tfiud widu M = 54.34, SD = 5.96),
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Qo - Un 4 auun 4 ((?!'s'ﬂﬂil - SUAU 2568)

t(15) = 4.99, p < 0.001, d = 0.84] ‘VT&ﬁLﬁavﬁmﬁmswﬁﬂﬁagaﬁmaﬁﬁ One-way ANCOVA A38n15A7UAN AN

VO,max fieun1sinvasnngulimiduaiiulssiu wuindsnsindwmade n1sifinduvesainisideandiaugaan

aad

FENTNNAUAIDYILANFANAY NANISTNAADUNNETARD F(4, 76) = 13.96, p <0.001 N, = .962 lagnqun1sin
MICE uazngunsin ICE Wungunistinfivhlidnsinsldeandiaugaaiiniuinnniingunsiln HIT wazngunis
An Supra-HIT WedlunuANUANE 19581198 UN1SHN MICE wag ICE kavseni1ena un1sin HIT wag

a

Supra-HIIT kagnuitngunsinis 4 38dAgnsnisldeandiaugegaiuduideissuiisuiungualunu y1ad

£

anunsallsudulsslondygdnvalilowansnisiSeuiisunavesisnisinseninangusiegalanail
{(MICE = ICE) > (HIIT = Supra-HIIM} > Control (3)

Table 2. Comparison of changes in body fat percentage (%fat), maximal fat oxidation (MFO), and maximal

oxygen consumption (VO2max) between sample groups.

MICE HIT Supra-HIIT ICE Control Anova/Ancova
Variables Baseline 12weeks Baseline 12weeks Baseline 12weeks Baseline 12weeks Baseline 12weeks i AT,
(n=16) (n=16) (n=15) (n=15) (n=18) (n=18) (n=18) (n=18) (n=14) (n=14) 5
14.61 14.30 14.17 14.10 16.84 15.81 13.54 13.44 15.94 17.8¢*1:239
Fat (%) 6.104** .243
+7.04 +7.30 +3.06 +3.62 +7.65 +6.39 +3.73 +3.68 +6.98 +6.21
2.65 4.90 4.12 5.19 2.45 3.93 2.82 4.81 4.90 3.901%39
Fat-met. 7.098** 272
+1.41 +1.75 +1.78 +1.59 +1.53 +1.84 +1.36 +1.71 +2.6 +1.2
VO,max 45.93 54.12%° 44.85 48.45" 45.48 48.04"* 48.78 54.34%° 46.47 46.174239
13.968** 962
(mUkg/min) +6.76 6.89 +5.53 +3.57 +4.58 +4.91 +7.63 +5.59 +7.73 +6.51

Note; *p < 0.05, *p < 0.001,

1) = statistically significant difference compared to the MICE training group,

2) = statistically significant difference compared to the HIIT training group,

q

(1
(=
(3) = statistically significant difference compared to the Supra-HIIT training group,
(4) = statistically significant difference compared to the ICE training group,

(5)

5) = statistically significant difference compared to the control group.

2AUTIINANIIIAY

Fofunufidndy (main finding) :nn133delundailiie nMslineenmdimeuuuuelsin fan1silneentds
meuuusieiles msiinuwuuninaduiuiandudiugs msinuuuvinaduinenadudugann uaznisiinesniids
menvuiinaaminuesy fuaviili 1) aussnammmeniesunmesmuvesszuulnaieulaiinuazsuumela
Tnginanaimsldoendiaugean Tungunmsflimmnnguiimsinutunasiauninguaiuquiilsildvingsin nengu
nsinuuusieilesuaz msilauuuifinaaminvesau aansamuAinsldesndiaugegalddniinisindu o
uananil nsfnnnsuiuUsasfiunsangyluiutazanlufiulusisnelddnitnguauauegafideddny

<

= v & = = o w g d' a = o van W s o w
51]\'1LLaﬂﬂTﬁLMuNaﬂﬂJ@ﬂﬂ’]iNﬂa@ﬂﬂqa\‘iﬂﬁlfﬁ/}ﬁ 4 EULL‘U‘UI@?JLQW'W%LN@LUiUULWBUﬂU%WIﬂJI@Nﬂ@@ﬂﬂWaQﬂWEJ
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Qo - U 4 auun 4 (G!Eﬂﬂil - 3UNAU 2568)

1. Sevazvasluiulusnenie (%fat) uazAnsldludugegn (maximal fat oxidation)

Tusfuduanssedundnuosnisldndenundnlusnme Tnsamsmslindinuuuuuelstn mswway
lusunagluiulusamedsdimnuduiusuazaenndesinensafusuuuunsesnidsnmelnsianzniseenindenied
Tanwagnsldndenuuwuuelsdn

sﬁazdamﬂmiﬁmﬂﬁ%’awudwmsﬂﬂﬁa 4 sUuuuhBiimsEsanglushuldegnsdliunandreiu usfnsiin
wliviliuinalluiulusenefinswasuulainelunguiegegailfsddgmeada uiiderSouiisutungu
muauﬁiﬂﬁaaﬂﬁﬁdmaLLé’ami?Jﬂﬁy’q 4 sUuvuhBimsEsangluutazanlusiulusameginldunnnindil
HneanmasnuegeiidudAgnsana

faiidesaninaudsuwdasiiddyuedinuuunelsdnfonisiaunvesss uun s a1 LYes
n&nidalasedns (skeletal muscle) Tngazfiuingunsiinynnguiiennsunuaslefufidstuasyiinaluduly
sumeanandlowisuieutunguenuaunendsnsiin madeuuasianariietudesannsiindmalisiuam
vodlalnmeuinIemuuiiudy (mitochondrial density) vilAnn s lefusnniuisluuzeanidinouas
MendIN1Ta8naIN1e (Muscella et al,, 2020; Spriet & Randell, 2020) ndnidefinsususldngdanumndnann
lusiulsFindnenslulaase (Horowitz et al, 2000) msUsusdsnamulslugiflinesnidsmeuvuuslsdnlsiinay
Juniseenmdinieuuusewiias (Muscella et al, 2020; Spriet & Randell, 2020) #3on1508nM&IN1ELUUHIN
aduiuiardudugs (HIM) (Talaniang et al, 2007) dsualivhlssnsnismmanaluiuged uazdnsnisiun
nanyaslulainsainaseensiiteddaymnsada (Perry et al., 2008)

msragyluiuazeos 9 Wasuwdasiintu daussrenesudusentidmeiinmudadusiluaudan
nans Aeflsgiudosas 60-65 vasAmisldeandiaugegn ndsntumninisfuszduniseenidanietuludn
wissedu fevay 75 vesinslieendiaugean S1neazumnanglusuanas seinuiudeaunduduveans
oonfdimeiiufis¥osas 50 vasamslioandiaugagn seneasisaldlnalaau (mslulawsn) Tunduidoudia
11N (Muscella& et al,, 2020) Dumsmadivilsiifnesnidsneuvuuelsinliiazdumsiinuuuderiles ns
Fnuuuminaduiun viie nstineanmdimeuuuifiuaamiinvose ﬁﬂ%ummumwmmlwﬁmﬁﬁu uazdladu
Tusameanasinigiiliiinesndidsme feildhasndunsinluguuiladdenaligiininadd susasmesdn

v

SovazvadlusiulusismenazUiinansldluiugege Aguniitldldesnidanme

2. An1sldeandiaugesn (VO,max)

Amsltoendiaugeanlumiuansisusyavsnmussssuulnadeuladinuasssuumele asvioulazuans
fannuudwssuazanueanuvesiilanarUeslaenss Amsldoandiaugeasiamunlinnmsiinesndidinie oy
nsiinuelstnliinasdunsiinuuussidemenmsiinuuuninaduiuinnududugaidenstlinndinaduiuiany
dtugannduldsunisigaionemiddesununnitdiusnsldeondiaugeanesitnisliosaiifoddylu
ynnguuszansliinandu win {lug dgeeny aufieenindeneegduusyd filideslsisentdame uazausiu
(Hottenrott, 2012; Weston et al., 2014; Crowley et al., 2022; Rugbumrung, 2022)

nsitmuesrimslieoniiaugagaiintuanmaisuuladifaruduiusivssuulnadoulafinuay
szuumele madsunlasiananiinanmsiauvesaiinasdeaiiosnanile (Hesdnsdne) Tunsdui 1
ﬂ%y’a (stroke volume; SV) Fslunmzunian sv mmzﬂ’ﬂ%agﬁ'ﬂixmm 70 - 80 ¥a./ NSLAUYBIILD 1 ﬂ%ﬂ (mV/

beat) sillugfioanfdnewvunelsdndudszdn wulnfwiszsunnanuesmusziugioranuinden SV figandn
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Qo - U 4 auun 4 (G!Eﬂﬂil - 3UNAU 2568)

100 mU/beat warluvaraoniidanmes SV enagedufia 110 - 130 mU/ beat iflssannisiinesnindameuuuue
TsOnvhen sv ifimnnTudssalilviusunaidoniieanarnitilalu 1 unfifindu (cardiac output; Q) (Hambrecht&
et al., 2000; Morrison et al., 2023) fifineenfdinmeegiulszsnedviinaideniivanniilaly 1 wfifindy
wnnhiiilsfneentdimedesay 20-25 wararuuandsniasiufieiosay 50 WenSsuifivuseminednim
waz{lallfoanindsnie (Hellsten & Nyberg, 2015; Lee & Oh, 2016) uaziesanszuulnadeuladniivily

nIvudteenduUnITindues SV uaz Q Judunaliiianmsiinduvestsinanisldoandiauaanluvuzen

o

MaIN8eIY
ToyasnnTidenansbiliuinnsilinis 4 Uuvudeiuainsldoendiaugean lunguiiegisldednad

UsrAnsamlunnisnmisiln uazdanuusndsiudililadnesnidanie Iaunuingiilnuuusdeilioswaznisiinean

o

MAsMELUULAIVENTeU Aelian1sldeandiaugeaaiiuunTusnniigaiasiiuannnngunisiniuuntn

AduUIANUNTUEY waznsHniuuntinaduluAUNdugenn

o A

mildeyaannisideninuinisinuuuminaduiuianudutugaaraudutugan fawsiagyilien

v
' '

nsldeendiaugsgaimunivuninguauauiililieanidanme wifiiannlffosninnsiinuuusieideauaznisiin
wuuiiuaumdnresniseeniidanis vaiosnnmsiinuuuniinaduiutamdudugaaraududugann
fisvoznalumsiinfidosninmsiinuuuseidesuasmsiinuuuiiinaruminuesnisesnindsnie e1edsualiinig
Wannfitesnin aeandestunenumAdeinuimsinuuuminaduiuianududugs enaazdaeliainisly
EJEJﬂ%LR]uQﬂEj@]LﬁM%uVLJJM’mLﬁE]LﬁEJUﬁUﬂ”IiﬂﬂLLUUGiQLﬁEN shetadufunauarUsinansiiniidesndn (Trachsel

et al, 2020) wasndiszaziattunisinideaiulufenslddwalidinsifiuduvesinnsldeandiauganlunsiln

wuundnaduiuIaududugs (Arboleda-Serna, 2019) AsiugMdentnglusinsuninaduiuinnudutugs

Y

w38 anududugannn a1avdesinfidissseznaisialunisin (Arboleda-Serna, 2019) laganauiiuU3uIN1sHN
TunTunilagn1siiuseegIasIuvseLiiy Session N8N Feazdwmalviinsiaudinsldeandiaugegalaane

9 AUuNSENLUUsDLUDY

ayunan1sideuasdaiauauus

a1 A DY

VOAUNUNANTVBINUIFLTINUIING UMD 19TRNBONAFIN18NNITNTHN TATINEITIRUNITHINADY

o

N IuLaresfUsENaUTeIINNIERTUNiInguAIuAun AR neaniaINeeg 1 ltEd Ay neaia Weinaina

o

nsldeendiauasan mawragyluiunarszauluiulusinie wandiiuiinisiineenmainewuunelsdniu
Uszdliinagmesduuulamernuduarsseslianuiuiieans zdimalaensaton siauImeeas Ineinetes

'
o W o w d

fuaussanmvenieioguan Wunisiuglidiuisnnuddgresnisesniidnie Adeimunanssaninnmig

@

meuazdesiuguamantadeveansiinlsa Tasianzlsalifndeiioussiidrdny (non-communicable diseases:
NCDs) V'iga‘fiumsazLﬁaﬂg‘uquﬁﬁmﬂmLﬁaﬂﬂaaﬂﬁﬂé’ama S'ﬁuaQﬁuqmﬂixmﬁuasﬂﬁmw 7 vestvhnsiinied
mnifindthdomananiiliidesng fitevesusnilildTBmfiniifisresnardy q Wunsfinuundnaduuts
wuuaNdugLazmudugann vfensfinuuuifinanuminvesniseenddsnie ddvinanisaisined
Wieuwihnsiinildszerinaiu q wuunsilinuuuseiiles ileflazannsadnassnanluniseendidsnelsifiuunn
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Abstract

This study aimed to investigate the factors influencing the exercise behavior of students at
Phetchaburi Rajabhat University. The sample consists of 370 students from Phetchaburi Rajabhat University.
The data were analyzed using descriptive statistics, including mean and standard deviation. As for the factors
influencing exercise behavior, multiple regression analysis is used. The results indicated that : 1) factors
leading to knowledge about exercise and factors leading to the benefits of exercise were rated at a high
level (X= 7.05), (X= 7.33). factors influencing attitudes towards exercise is at the "undecided" level

(X= 3.28), while factors that facilitate exercise and Supplementary factors related to exercise were also
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related at a high level (X= 0.91) (X= 0.88) and exercise behavior of students at Phetchaburi Rajabhat
University was at a moderate level (X= 3.45) 2) factors influencing the exercise behavior of students at
Phetchaburi Rajabhat University were found to be factors leading to attitudes and supplementary factors
had a statistically significant influence at the 0.05 level. and all variables could predict the exercise behavior

of Rajabhat Phetchaburi University students by 14.9%

Keywords: Factors, Behavior. Exercise
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ssliiaendt 90 % vesdwIunguieE1avianun

As0aNlYlun1sIe

wiesdleofldlunsifivsiuswdeyadmiunisinideises Jeadeniddvinadengfinssunisesniidane

d

yosinAnwuminerdessigmesys Wunuvaeuauiiinannsinwienans ndnnisuuifangud warauise
Aerdeaiiefvuansauniside wieuadrswvuasuanui Tussiuasoungunu TngUsrasduesniside
Tnefifomadiuiu 5 dau fo

daudl 1 wuvaeuanuAgafudadeidiuamy uardssleviiAsrduniseenidenie dnvazidy
wuunageuwUau 2 ¢ 1) Jadeiduanuifeadunisesndidanie uay 2) Jadeidulsslevilifentu
n1seendane wail

1) Jadutvuanufifeafunseenmidinie dnuavestennuuuvasunulidenneu 2 fuden
Ao Ty Tuild Insuusszaunazuuy 1y 2 seivu Ao “Trnuduin” wag “Sanuiies” lagldinaeinisuusnzuuy
2 dhuving fu Ao nauiildazuuuaimilsiuluvosmsuundy uay nquilldosninedmilsosnzuumina

TaaTnauaNISwUSHaALLUY AT (ARLUaIN191n Sainui, 2010)

AzLUY 1 - 4 RIGN fanuiiey
AZWUU 5 - 8 e fanuun

2) Yaduihduusyleriiisatuniseanmainie dnwazvesdeaudusuvasuauliidennou
2 sden Ao 1o - lald Tneudsseavazuun 1y 2 sedvu Ae “fusylowiunn” wag “fusylomides” Taeld
inausiMsLUIAEILL 2 dauiiheg fu fe nauildrzuuueimisiuluvesazuuuiu wasnquilldtiosniaimilses
azuuwdiuaan Tnefnasimsuusnanzuuu dedl (Fauvawnein Sainui, 2010)
ATUUU 1 - 4 nueaa fuseloviiloy
ALY 5 -8 FTRRRN Huszloviann
dail 2 wuvaeuanuieafiu Jadeth duruafiisatuniseendidenie Snvazmaudiduues
duUszuaan (Rating scale) il 5 suudedl Tmefinadnsumsulananisussiiunussssuiauni eafy
nseenridante wiseenidu 5 sedv §3duldmuuainusilunsulanalasiuIsuifisuiuinusiaiad sves
Srisa-ard (2013) fied]
AgLULIRAY 1.00-1.50 waned firuafiAeriunseeniidsneedlu seiu “lidiusheesnads”
AzuuLRdY 1.51-2.50 el Sruadiieafuniseendidinioeglu seiu “lidudg”

@ o

AzLULLRGY 2.51-3.50 nuedls dviruadigiiuniseeniaaneegly seau “lduila”

ATLURAY 3.51-4.50 nueds Sriruafifgiunisesnidanivegly sedu “Wuiae”
AzLLWRAY 4.51-5.00 weds Irruafineaiunisesniidinieeglu seau “Wiudieagnede”
duil 3 wuvasuaufelfudadeideluniseanidnievesindnuviuminerdesvdginesys

ddnwauzidunuuasuaIuf danwueAInoU 2 Aakden Ao 4 way i Tnednuein1swlaninunuigns iy

v
v

MsuUanuuing wusdu 2 seiu Ineflinaminiswuskanswuu fell ((awUasunain Sainui, 2010) fadl
AZLUUALRAY 0.00-0.50 e seauladeuipeiives

ATLUUALREY 0.51-1.00 yngne seautladeaiiunn
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HaN1339Y

1. thdvfifeaiunsesniidsnie wuin dadethiuanufiferdumseoniidsmerindnu nedndnud
AMuiA Bafuniseenitdenie eglusedu “dauguin’ (X=7.05) Jadeurdudsslovii vy
nseanmdanie WndnwinsiudsssleviiAsadueenmdanie oglusedu “fusslemian’ (X=7.33)

auriAuaf INeItun1seenmaniy dndnwdviauaiiieiiuniseandidene TlunmsusiAnaiseylusedu
“laiwidle” (X= 3.28) Yaduidefiignduniseaniidainie wuin Jadeidefienduniseeninganie lunnsu
frnadvegluseau“ Jaduigeiiunn (X= 0.91) Jadeiasuilineatunseaniidainie wuit YadeaSuiesiunis

sanmasne lunmsiuilaadvegluseau“ Jadeiasusiunn” (X= 0.88) fs Table 1.

Table 1. Show the average number and variable factors related to exercise. (n=370)

Factors affecting exercise behavior Variable
1. Factors leading to knowledge about exercise 7.05 Very knowledgeable
2. Factors leading to the benefits of exercise 7.33 valuable
3. Factors influencing attitudes towards exercise ~ 3.28 uncertain
4. Factors that facilitate exercise 0.91 There are many favorable factors
5. Supplementary factors related to exercise 0.88  There are many complementary factors.

2. NYANTIUNITRBNAGINIYBILNANYINNAINGIFYTIVAYNYTYT WUTT NEFNTIUNITRBNAININEUDS
Un@nwiumine1desnvdgmesy3 lunmsiudeaed veglusedu “eanmdanieuiunans” (X= 3.45)
Ty 3 ey wut Tunseenmdametindnuanld Wedh wazseah fumnzaufuniseenidameluussianii
9, UnAnweenfidineaunsesiiiviean LLaziﬁﬂmﬁaa (X= 3.70), ﬂ’ﬂﬁﬂmﬁmﬁamjuiwmaLﬂuﬂixﬁmﬂﬂ%y’a
AeUNNTONANSINTY (XK= 3.59). way nAnwieenmdenieluunazassldinaiuiy 20-30 U (X= 3.54)

ANaIRURY Table 2.
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Table 2. Displays the average number and standard deviation of exercise behavior of Phetchaburi Rajabhat

University students.

Question X S.D. Variable
1. Students exercise by walking or jogging. 352  1.08 Exercise frequently
2. Students exercise by playing sports such as basketball, soccer, 3.14  1.33 Moderate exercise
swimming, aerobics, etc.
3. When exercising, students should wear clothing and shoes 3.70  1.20 Exercise frequently

appropriate for that type of exercise.

4. Students warm up regularly every time before exercising. 359  1.19 Exercise frequently
5. Students exercise regularly for at least 30 minutes each time. 3.53  1.16 Exercise frequently
6. Students do stretching or cool down exercises to relax after 3.48  1.21 Moderate exercise
working out.

7. The students measured their pulse before and after exercising  3.02  1.33 Moderate exercise

to find the pulse rate.

8. The student exercised until they were sweating and felt tired. 3.70  1.05 Exercise frequently
9. Students exercise for 20-30 minutes each time. 354 1.15 Exercise frequently
10. Students exercise and play sports within the university 3.36 1.28 Moderate exercise
grounds.

combine 345 1.19 Moderate exercise

caa

3. nSwavesdinlsnensalndnasnongfnssuniseaniidinieNndnasg19livdedAgyn19ai s

=

fisgau .05 bawn Uadeusiuiauadiiginunisesnniaaniy Uadawd@sSusi i ganuni1saanniaanie

o A

waznul1 Jadeasuninendunisesninainie d8vsnadangfinssuni1seaninainieusstnAnwiuniinede

v a 1%

1A nYsus baafian wagdwlsianuaaiusaviuIenginssuniseennidanigvesindnu

q

a

WINeFET1vAYmYsYs lesesay 14.9 mu Table 3. lngviadanunsalsunensalluguuuvannislasai

ansaeunensalluguazuuufulaaunissil

NYANTIUNNTOBNAAINY = 1.183 + (337 guspundrusimued) + (11508050 (1)

Wewaunisnensalluguazuuuuinsguld dwieludl

quﬁnssmmiaaﬂﬁwé’ama = (.235 Z{]ﬂﬁ”aﬁwﬁmﬁﬂuﬂﬁ) +(.268 Z{]ﬁma‘%m) (2)
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Table 3. Analyze the influence of predictive variables on the exercise behavior of Phetchaburi Rajabhat

University students. Using the multiple regression analysis method (enter regression).

Behavior Exercise B SE Beta t p-value
1.183 424 2.790 .006
Factors leading to knowledge about  -.290 361 -.046 -.802 423
exercise
Factors leading to the benefits of 715 399 103 1.791 074
exercise
Factors influencing attitudes 337 071 235 4711 000
towards exercise
Factors that facilitate exercise -271 .362 -.045 -.750 .454
Supplementary factors related to 1154 258 268 4.472 000
exercise
R? = .149 Adjusted R? =.137 F= 12738 p-value < .05
2AUI18NANITIVY

Yo

MnsamsAnyIanneiuTelFd

Haduidhunrudiferiunsesnddane finnwd eglusedu “danudun” (X=7.05) waztladervu
UszlewiAeafuniseanmdsnie egluszdu “fusslovduin’ (X=7.33) o1aiduimsiz nnsmsiuisninag
wazUszloviveaniseenmasniedinasonisvieuvessyuudis q avelusienie favdadsnesianie
LLazﬁqmwﬁﬁ q0AAaINY SUUNT NeIa0s uazn1anl w39ln3 w1 (Thonglong & Chaengphonak, 2022)
WU Mssuiustlevivesnseandidsnefimnuduiudiunginssuniseenidanie wszasiiyarasznszii

v o = ¢

ngAnssule o FndrdedauselevidfilaannisujuiingfnssutdunismanisaifisUszlovdvesnisnsyyidadu

' v
a a vaa o

dealalunsujuRnanssuiy

HadoisuiauaiiAsifuniseondidanie sgluszdu “liuyle” (X=3.28) e1atdumszvinuad
Hutaded ugiu uaeneliiAnussgela Tnsidunaniainnisifous Uszaunisaland et ld15eud
uagAUAMiuteIyAnat Ui delin1sIUABuutamgfinssu denndoety A1yWus annfnunes uazamy
(Laparattanatong et al., 2022) Wu1" WauaRAgItuMsiiAansssumemedanuduiusiunsiiianssunienie

o w a

agnafifeddeymeadn fisvsu 0.01
Hadeidefifnatuniseanidane ag/luseau “Yadendofiuin” (£-0.91) eraiduinss uminede
faunfouvesaniudl 1wu Issduudon Wesilaua nasnaugunsaliliuinsgiu wieuldanuliliuinng
uArn@nw aenndasiu nayTan Uindidl uazany (PakChamni et al, 2021) Wuin sunamesesanuiua
gunsal FbiAeenuvanvaglunisiaufnuasreuauesnudeInsvesindnwuninendesuig anlils
Haduiasuiiisdunsesnmdanie “Yediadudiinn” (X-0.88) oraidunsiz msldsunisaduayuan

yanasoud1slunistnuiulvesniidenieg 1y ey aseuasy auila irlvlingdnssulunisesniidanie
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UINTU @8AAa IR algNT 88555U wagAme (Uthaitham et al., 2020) M wud1 A1saduayunisdny

LY Y] a
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U NI ANDIBU LAYAUE (Li-thong-in et al., 2014) ¥1N15@ N1 ﬁaa‘i’aﬁ'ﬁmmé’uﬂ’uﬁ’quﬁﬂim
niseenfidimeifiegunmesinfnssudil 1 wninendorsdgaiunn wut fudsiaunsasutuneinsa
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o o a @
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YINAATBNA LU TUUAN

ANENARY: N9LTIANIST ANIST vidaden yudeln

Abstract

This study aimed to examine and compare the effects of squat training with a constant knee angle
and with different knee angles on acceleration ability in young female sprinters. In Study 1, twelve
purposively selected female athletes aged 14-16 years performed all three conditions in a randomized and

counterbalanced order, with a one-week interval between each condition. Data were analyzed using two-
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way ANOVA with repeated measures. The results showed that the 30-meter sprint time in Conditions 2 and
3 was significantly better than in Condition 1, with Condition 3 also significantly better than Condition 2.
Similarly, sprint velocity from the start to 30 meters in Conditions 2 and 3 was significantly greater than in
Condition 1, and Condition 3 was significantly greater than Condition 2 (p < .05). In Study 2, thirty purposively
selected participants were divided into two groups: the first trained with a constant knee ansle, and the
second trained with different knee angles for six weeks. Data were analyzed using the t-test. The results
showed no significant difference in 10-meter sprint time between the two groups; however, the second
group had significantly better sprint times at 20 and 30 meters. For sprint velocity, there was no significant
difference from the start to 10 meters, but the second group recorded significantly greater velocity from
the start to 20 meters and from the start to 30 meters than the first group (p < .05). These findings indicate
that squat training with different knee angles can improve the acceleration ability of young female sprinters

more effectively than squat training with a constant knee angle.
Keywords: Acceleration, Speed, Squat, Knee angle

Ui
nSMIsEerdy WUARINABINITAUTTONINNIINIY TIUAIUNSINAIUETD AIULST N1TUTZAIUIIUVDS

a o

szuulszam uasiiddgiigafie “Anuaunsalun1sissniungy” (Acceleration Ability) Fudus@inddgylugia
S ufuveIn1seYadu (Morin et al,, 2011) Ar1uaIu1salun1siseaus U a9 0alaensatun1s¥naIuUes

nduilov1diuane wu nqundiuile Quadriceps, Hamstrings way Gluteus Faintinvindnlunisaenssaniiug

U

' P

Semeuarvdmdsliinnsndeulnegnadiuseansnim (Nagahara et al, 2018) uasluusunvesinfwusemelne
Tnsamglusziuignv nuinddidesiasuaussanmmeniglutieendinasdinsanngy dwaliinisine
Tanunsaudaduldegrsimionluseiuuumd Tnsnzlugie 30 waswsnuasnisudadu Sadugadunisss
anusivesinnnuiisorvuzlutiwesnisesnda Jamdnanasioudsenusndulunsiamuniusunsuiing
ag'aLﬁumsLﬁmﬂizﬁm%mwmaﬁzwﬂé’mLﬁaLLamgwﬂixmmﬁLﬁmsﬁaqﬁ’umﬂﬁammﬁa LaEANAILITOIUNITLSS
aruifeduiiuguddylufovansussan llawgfsaniavinduy uidmuialnues viainaues uasdnd
Fefesorfoniseendnasilasuiirniegadundu nsfinaussanmauisndudesede “anuudusives
nénile” (Muscular Strength) Tnetamzlunduiiievndiuans Fsanunsaiannldriunsiingouseiuriensin
fretmin Wy viaaiey (Squat Training) (Kubo et al., 2019) Lgaz“lmhamamLflugﬂqumﬁﬂﬂﬁﬁé’ﬂwmzﬁuaqms
wdeulmuuuvanetesis (Multiple Joint Movement) fiansnsonszdungundnundoddamanedaldmdonitu it
falanundroadsiusuuunisiedeulmaieweinisis manszlan waznisiaesufianma (Bryanton et al, 2012)
uarmsisarervdu Hwinueitugruddgilufmvannuansusson lsamefniitiuanud wu n3m vavea
wazdnd Fedrudetende “Armaunsalunisissruiga” (Acceleration Ability) lugassyaynng 10-30 LWASUSN
mstunluteiidudddey Wesmniniwiiamsassmnundaldiding sxilenmaldiuseulunsudeduann
(Jiménez-Reyes et al., 2018) LLa:ﬂmﬁmmsamwmaamiL':t'qmmﬁaﬁﬂwmiﬂmmagmwu Wy nsinata
nsflnusednu uaznsiinndelewnsn (Plyometric Training) Fafiduneieaunndsszida (Explosive Power)

vpananutiladiuane lnglanizusnuauvitaraglnn dadudiudfgyluniseanussruiuiiioas1aaanasn
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ThAntuluszezdu (Suchomel et al, 2016) luriilndildsunisseusuindussans amlunsimumdssidaie
“yhamen (Squat)” esndunstinfidunnuuduswesndudevilunduasuurssdausduainiiu naln
nsdaussluvazisninds venanidvitaatendeduasuliiianisSuiivessyuutsramngnuile
(Neuromuscular Adaptation) shlanunsainiindundeldmmiiu dwalmasmdssndedfamunimnniuludag
gani3e warnsinvinanenuuudusednu (Resistance Squat Training) Tnetanizlusziuauntinunnin 85%
vastimind enlduindian (1RV) §aaun50nssunszuaun1siLiendn Post-Activation Performance
Enhancement (PAPE) dadunisiiivaussanluszesdumendsnmsiinmin Tnefiodsenudn nsilnamen wuu
windeunsisduannsariliinatlunsia 10 wasiitu (Seitz et al, 2014) ey msdenilnviaaeniafiang
wnzausensAnwUsravsnmuesmsitmunanausalunsissauidwesininlusserduy Seliiesdaety
auudussvesndanie witioudlunisuszauauvesssuuUsvam wazdwaneaussanmiininliuans
#nanlegneiiuszAnsam uaz Bryanton et al. (2012) nanai1 yudertiisnsiuiinaenisnsefundaniolal
Wity Tneviaaieniidnninsedu 90 aee (deep squat) %msﬁméﬁmﬁa Gluteus maximus wag Hamstrings
1unnnin vaziyudernsuaziiunislénduiile Quadriceps 1nndn (Kubo et al, 2019) lénwudnnisfingae
yudeuiniidstudmateuinasnandudeuazussndmdeluuinasie 4 warluduanssonmnisissannmia

= ¥ o

WU 9M31N1599nLseluL99a1duU (Rate of Force Development: RFD) fianuduiuslinenssiuainuaisalu

v
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QLT RERE

nausegildlunsideassdidudnimnin iy szezdu engsening 14-16 Vlailsausesnin
msfnwdl 1 Tasn1ndeniuuianzas (Purposive Sampling) $1uau 12 au vt 3 ieuly #2813 randomized
and counterbalances uagn15Anud 2 Taldarnnisidenuuuianzas (Purposive Sampling) $1uu 24 A
iletlosiumsgaymevesnguitegieiuiiudnuvesnguiesnguas 3 au @adudesar 10 vesngu
fhegaiitinun) Tunguitegneilieun 30 au Taenduietisosnumanaasuauudusslunsuunimin
dosliilinvham 90 a3 udunBunudumegluinBunsdldlisngy 1.5 wihwesiwiind vdanidushnisus
sonluaengu nguay 15 Au mﬂ‘lj;uv‘hmﬁmmil,ujnmjuéhsmwzjua*&mdw (Simple random sampling) a3
mudduauElunTiwesuansalunsssaudisresng 10 wes vesusiazaungiiannsaiatiy

mlddesiigalumunniignaudiniu wazdnnguaieiinisduaain vne 2 au danUsnguiiegiseandy 2 ngu

o w aada

naudy 15 AY InNN1sMvuaANiitudAgyneatian .05

\n3pefiefldlunside

1. w05 eeTaauainisalunisisemaruisa (Timing gates) T U Swift Speed light HaRlABUT YN
Swift performance UszLneioaaLnsias

2. wiitn1dunan Bvie adle (Casio) Ju 1% Loa-70 fuidag (HS-70 W)

3. Todula un§iua (Olympics barbell) 8% Eleiko

4. ushadniiaimnin dvie Eleiko

5. Fudmentmin Harbinger 4 Nylon Belt product nation

6. Wswnsunisinviaaden meyuveatniuaneneiy

nsfusIuswdoya

nsfnwdl 1 Anvmadunduresnisiinviiamendisyuvendinsiivasuveduanatsty fvavun
3 Jouls Tnensidenuuuianzas (Purposive Sampling) $1uau 12 Au Ucﬁﬁaﬁg& 3 Jeuly &l [Fouled 1 AIUAL
Joulvdl 2 Anviamendrsuuvontnfiad wazdouladl 3 Anvinamendisyuveatnfiunndeiul Tagldnns
randomized and counterbalances yhmsnaapundsUfoRusaydenly Tnenageusail

1. palunsis 10 wns

2. nalums3e 20 s

3. alunss 30 was
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6. ANUIEININTABUFUT A 30 Lm

nadeusazitouluvety 1 #UnW uazthu T insgRadfinnsiasesdt TWO-WAY ANOVA with repeated
measure FsfuUULNUNINAABS §3 Table 1. B5il 3 Fouly Ae Reulvil 1 sugusuMefivsegafed Feulvil 2
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Table 1. Training procedures in each condition of Study 1

U4 4 adudi 4 (Aa1AY - u11AN 2568)

Training Knee angles
Condition Step1 Step2 Step3 load used in Repetitions
(%1RM) training
Condition 1 Warm - Up 4 — minute Acceleration - - _
walking ability test
Condition 2 Warm - Up 4 — minute Acceleration 90% Knee angle at 3 repetitions
+ walking ability test 90° (90°-90°-90°)
Squat training with
constant knee
angle
Condition 3 Warm - Up 4 — minute Acceleration 90% Knee angles at 3 repetitions
+ walking ability test 90°, 110°, and
Squat training with 130° (01101307
different angle

WoanaARINa1RUNTHN nauiegazitfunIsneaauns 3 Reululudduiseiu Tnaliussegring

v
o

SEPINNTNAEDUASIAY 1 dUAY sl

Test 1 Test 2 Test 3
Condition 1 No. 1-4 No. 5-8 No. 9-12
Condition 2 No. 5-8 No. 9-12 No. 1-4
Condition 3 No. 9-12 No. 1-4 No. 5-8
Note; Test 1, Test 2, and Test 3 were conducted one week apart.
msAnedi 2
1. fAfedndendritlunmsinidelngldihnstuasingusrasduag s ife e idonsy

o A~ W DN

. NGUNAARIN 1 WNvianlsnaieyuvet1ne (90 83A1-90 83fn-90 B4A1)
. NGuNARRT 2 Hnviamendigyuveatiunnseii (90 83 110 831 130 891
M 2 nguneaes szegiatunsEniaviun 6 dUani laevinstinduansiay 2 A

NMSNAFBUNBUNITNARBY LASNAFDUAIL

5.1. LA lUNI5I9 10 1R
5.2 1a1hun1539 20 LAS
5.3 LAlUNI5I9 30 WA

5.4 AVIEIINAENAUAMA 10 WS
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5.5 ATIEINAEUAUTRA 20 LWns
5.6 AUEINIABUAUTIRA 30 LIRS
1989IN5NAABUIAIAIANNSEELTAAIVUA 31U 3 ASI TTUINATINA 3 UIT T LUULKUNNT

yInae9 A4 Table 2.

Table 2. Training Program for Experimental Groups 1 and 2

Training ltems Experimental Group 1 Experimental Group 2
Exercise used in training Squat Squat
Knee angles used in training Knee angle at 90° Knee angles at 90°, 110°, and 130°
Training load (%1RM) 90% 90%
Repetitions per set 3 repetitions (90°-90°-90°) 3 repetitions (90°-110°-130°)
Number of sets 5 5
Rest between sets 4 minutes 4 minutes

Note; In Study 2, Experimental Group 1 performed squats with a constant knee angle, and Experimental Group 2 performed

squats with varying knee angles.

6. NAUNAADAYNITINIUTUATUNITHNYINAAIENAIEY VDAY AT LATLUVBUYIUANAITY TEEELIRT
6 dUa dUaviay 2 Ju Fuay 1 Tlus 30 w1l L3an 17.00-18.30 w.

7. ¥M1snageUaNssnN M IMeElungunaaedil 1 uazngunaaesil 2 naan1sEndUa1i 6 lnenaaey

De
=D

7.1 1@a7lun1539 10 LWRS
7.2 a1lun1sie 20 WAs
7.3 13871un1539 30 LUAT

v o=

7.4 ?’I’J’]ML%’]‘U’]ﬂ@@SNWUOQQﬂ 10 weg

q

=

7.5 Mu$InngaEuFuiegn 20 was
7.6 AuFngaisuduiegn 30 wes
Tnevinsmagoulagliimussziidinua S1umu 3 ada sewiendain 3 wil
8. Ynaflldudinsgideyatiievanuuanmeieunsiinuazudsnistinuaz szsrinengu
9. ayluavafusieNansAnw Iy
TUsunsu msfnviamendieyuvesiasiiLazauvostuandsiy liszegnatlunisiin 6 dun

1Y s

duamiag 2 AT (Tudamnsuayiuans isiuliidesndt 48 43lug)

nsAaTvidaya
1. foyaniugimszimeaade (Mean) wardrudosuuninsgiu (Standard deviation)
2. M3ANYIN 1 AATIz9Ree Two-way ANOVA with repeated measures fAnuaszaULBEIAYNIGEGDH

3. M3fAnwN 2 Aiasiginnelunguie Paired t-test UArIENINGUMEY Independent t-test fnun
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NANI59Y
1. viaeanuuane 3 Reuluuds naaeudsszeenie 30 wns wuddideuled 2 wazdeuledl 3 danly

A998 10 AT 20 WIAT UAZ 30 LWAT TINTIRAEINAENALTIRA 10 AT 20 AT way 30 was Andndeuls

' ' v '
zl oA o o aad L |

7 1 eg1didedAgmeaifnseau .05 usnantudmuindeulad 3 Garlunisis 30 Wes waraui19n

N o o

AFUAUANA 30 WS fnddeuled 2 egdidudAynvadinsedu .05 Awansluy Table 3.

Table 3. Changes in Sprint Time and Velocity Three Training Conditions: Results from Two-Way ANOVA and

Pairwise Comparisons, Mean (SD)

Pairwise
Variable C1(n=12) C2(n=12) C3(n=12) F P P
Comparison

Sprint time(s)
10 m 2.357(0.066) 2.138(0.081) 2.186(0.104) 28.669  .000* C1-C3, C1-C2,C2-C3 .002*,.000%,.318
20m 3.808(0.096) 3.587(0.098) 3.548(0.076) 55.169  .000* C1-C3, C1-C2,C2-C3 .000%,.000%,.182
30 m 5.251(0.140) 5.117(0.124) 4.960(0.098)  30.751  .000* C1-C3, C1-C2,C2-C3 .000%,.004*, .012*
Sprint Velocity, (m/s)
0-10 m 4.244(0.119) 4.682(0.174) 4.583(0.209) 28.602  .000* C1-C3, C1-C2,C2-C3 .002*%,.000%,.318
0-20 m 5.254(0.132) 5.578(0.150) 5.638(0.117) 43.431  .000* C1-C3, C1-C2,C2-C3 .000%,.000%, .212

0-30 m 5.716(0.155)  5.865(0.142) 6.049(0.118)  30.927  .000* C1-C3,C1-C2,C2-C3 .000%,.012*,.027*

Note; C1 = Traditional squat training; C2 = Constant angle squat training (90°); C3 = Squat training with different angles (90°,

110°, 130°). p < .05 = *statistically significant difference; Bonferroni-adjusted pairwise comparisons.

o a

2. nd1nsin 6 dUai edesnguiinanlsazannuifiduetedideddgisadnislungu (p < .05)

o

lunnsveznneaey Waleuileuseninnaunudl nquilnaaIe naeyuINuanaeiu (Group 2) 138133 20

waz 30 WAANIT wardnuiaangasuRula 20 war 30 lwasAndnguiilnaleyuu1Asd (Group 1) aesl

U o @

HodAey (p < .05) VeugNszey 10 WATLINUANLLANAS Aakandlu Table 4.
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Table 4. Changes in Sprint Time and Velocity Before and After 6 weeks of Different Group 1 and Group 2,
Mean (SD)

Group 1 (n=15) Group 2 (n=15)
Variable p p t P
Before After Before After
Sprint time(s)
10 m 2.075(0.066) 2.011(0.058) .000* 2.088(0.109) 1.994(0.048) .000* 0.876 .389
20 m 3.520(0.078) 3.427(0.069) .000* 3.534(0.136) 3.343(0.067) .000* -3.357 .002t
30 m 4.861(0.128) 4.763(0.144) .000* 4.864(0.161) 4.660(0.102) .000* -2.436 .022t

Sprint Velocity, (m/s)

0-10 m 4.822(0.148) 4.974(0.146)  .000*  4.799(0.232)  5.016(0.122) .000* -0.85 .402
0-20 m 5.684(0.124) 5.836(0.118)  .000*  5.666(0.207)  5.983(0.122) .000* 3.335 .002+
0-30 m 6.176(0.181) 6.302(0.171)  .000*  6.174(0.201)  6.440(0.141) .000* 2.408 023+

Note; Group 1 = Constant angle squat training (90°); (n = 15); Group 2 = Squat training with different angles (90°, 110°, 130°).
* = p < .05 within group, T = p < .05 between group

anUseNan1sIve

= P
NM3ANEIN 1

= o Y a a

1NHANITITENUT 1a1luA1539 30 Wwes Reuled 2 du Reuled 3 Anddeuladt 1 egreddedAgynig

'
o w aada 1Y

adffiszav .05 waziiouladl 3 Andn Feuledl 2 sdedduddymeadffissdv .05 wazanuFINATUAUT IR

£

'
= [ a

30 Wns Waulen 2 fu Weule? 3 Andnkeulen 1 sgrelidedAne@dfnsesu .05 warvaulei 3 Anin Weula?

o

a

2 eg9ddBdAYn1eana

@

N5iu .05 waddedananausaesuigldlaenalnues Post-Activation Potentiation
(PAP) Falunmiziindruiedinuaunsalunsudausaisdudansnnendinsvaniuuuiinsaiugslugidu
Tneanzlunanuniiewiiaga (fast-twitch fibers) MiiunumdAylumsimdeulmidesldnnuiuasnagigds wu

£

n153 438w (Dobbs et al, 2019) uagnsinludnvuevesanien (Squat) iy 90 aaen danauTATInTEdu
wsaludulondaidoldedeliussansaan wazanunsafiunisinasildves motor units 67 dwaldiianns
mauauawaaﬂﬁmLﬁaﬁsaméaLLazquLLiqmﬁuLﬁaSmm%ﬂm (Seitz & Haff, 2016) Beluniniu msiinludeula
7i 3 deldvanenuteid dwaeliniseenusmandmie aseuaquirinmaindeulmiiniisty wazduaiunis
vi’wmﬁ'amﬁ’wamdmé’mLﬁ'ywé“ﬂ W ndnuilenien3idnd (Quadriceps femoris) wanan3 sl (Hamstrings)
nguitvauundsia (Gluteus maximus) wagnd il eueq (Gastrocnemius Waz Soleus) Instaniglugag initial
propulsion %ﬂLﬁu%’ﬂmzﬁﬁzyeuaamiaaﬂﬁﬂuﬁwﬁﬁwsﬁgu msefumenaludaimansisuddnacmans
Fre5zz 30 WaswsnvasnTisiedu svevveinisiseaug) (acceleration phase) sidnuazianzie ddalou
Wdunth, seveazlnnuasderlussmiity, uazudnussluwunsiu (horizontal force production) lseg19590152
(Nagahara et al., 2018) nsinluieuled 3 ﬁﬁﬂwmzmamumimm%qﬂﬁ'mm’faﬁaamﬂﬁaqﬁ’whmw%waqmi
panda Teraelinismovaussvesitanielunisidsnudigrsduivsedns nnged ueg 1 vy
(Clark et al. 2017) #5331 vimams3 el g nuazldudaundranth wazn1senitiegesiméa danuduiusiv
Usgandamveamndsnuna Insanglutiasudurainisisinungs Swaenndosiudnuarvenisinluldoulsd 3

Mfumsiaanuwdussanzyudaiagunanidvaivayuin nsinfiviunisldusnyudefiunnsiii
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(multi-angle squat training) fnanmlumswannAMuarnsalunssnusszezduldaninsinuuuily
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Adfey: Msinden NsegNURes NaRnw

Abstract

This research aimed to study and develop rolling petanque throwing practice for 27 second-year
students majoring in physical education at Sisaket Rajabhat University in the academic year 2024, consisting
of 21 males and 6 females, selected through purposive sampling. The research instrument was a test on
rolling petanque throwing practice developed by the researcher, and the data were analyzed using frequency
distribution, percentage, standard deviation, and t-tests. The results showed that after practicing rolling
petanque throwing type 1 (throwing into a circle), the performance was at a high level with a mean score of
4.13 and a standard deviation of 0.80, significantly higher than before the training at the .01 level. After
practicing rolling petanque throwing type 2 (throwing with an obstacle in front), the performance was at a
high level with a mean score of 3.88 and a standard deviation of 0.81, significantly higher than before the

training at the .01 level. After practicing rolling petanque throwing type 3 (throwing into a square frame), the
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performance was at a high level with a mean score of 3.94 and a standard deviation of 0.85, significantly

higher than before the training at the .01 level.

Keywords: Training, Placing petanque balls, Physical education

unin

Avnes WuiwilduanuieusdsunsvanslunansUssimarialan sauvisUseinelng sislusedunns
wisty Awnitoanuduida uagmsiauiiodunuinis a;mm'wumﬁmfiﬁammmLéulvﬁ”nmwmlﬂi'ﬂ T¥gunsalll
Fudou wavanunsaauldislusuuaznansuds Snmadadufanssuiitiewauianssan mmenie Wy Anuuduss
ANNLLUET wagauauna Augluiunsesuasiwineed1un1sAn ATzl N5 kagnsndulaltensis
(International Pétanque Federation, 2022) inwzdAgyssinnUnesuusesnliiduaasngundn Ao n1sds
(shooting) LA¥N15319gN (pointing) %nmaawaﬂmfummmvﬁlﬁum8’35 wildluisidanuddyuazlduesly
anuN13aluYaduase fie MIN9gnIUULEYR

¥

mMInegnuuuden (rolling pointing) Wuweileiifiaulassgniiunziulusseglndqavaes antuldesln
gnnasluduinumiatmne lagerdenisaivauninuss fiavne wazszegnenog1ausiugn (Brouard & Lemaire,
2018) wiadialdrwliglauansausunisiaulivansaufudnuusioauuilldadiaue 1wy Nurgiu Wunse v3e

"y

fuanaiBes sauisaninanaiiauuatiy (block) ielndunadied viemsgnindgnidhfigaiiioanlomanisvhaziun
YosAuYs MIsgnidendadurinuedididusiumia pointer Sufufoadving mszdarmdanguuazimng i
anumsaludstuiiuasunlasmasaan (Thai Petanque Association, 2021)

wiinuddguesnsingnidenvziuinuinnnisdunalunnisiindeunaswadlngnud nstlnvinuein
#suanuddniosninnisiindonBmienisnauuuass fausiuusnndnldnisiindiluanimuandesndy 1ians
UuAruvan A vesiiuauy xevg waggULuunsiin shlauannsoluntseuauszernauasianal
aiaue uazendemsuiuldluaniunsaludeduaie é'ﬂﬂgﬂﬁaﬁsﬁ'a;ga%’aL%mmaaaLﬁaqﬁ’UﬂﬂﬁﬂﬂaﬂﬂgﬂLﬁamaﬁi’ml:fJu
sruululssmalneroudedey nsiawinwedenansarilaiiunsussgndvannistinamians (biomechanics)
ilousuUensiedoulmivessnamouaznisduss saufumansnisiioudiinugnisiadeulus (motor leaming)
?ja%ﬂiﬁlﬁuﬁhmmLL:u'u&TﬁLLazmmmLé’w-mﬂuwﬁﬂﬁﬂ’aﬁuagjﬁ’umsmmmmdaaqﬂ Araniadu svezduiaiiuade
u3n wazmsUSuLsanaslidenadasiunsudonniuvesituiy (Schmidt & Lee, 2019) Msilndeuildnlnamannmans
Y0933HY MUALIY waranIuNsalaY axtaetiuauannsolumsuiufuardilouinuyluldlda3a (Renshaw
et al,, 2015)

Ya v = o

Nnmgnadedy B33eddanuaulanazdnwinisindeaunisigniunesiuuidenvesin@nwvulaf 2
ANUTTINAA N UMINBNFBIIVA YA azLNY L o muIN1S sun1saeuluseTvinueiasn1saouin
wWaes lnsuuuiiniinveiinamadnasdudsslesiionsensgiugunimnsiieus n1sdananssy wavnisAnden

fiinfndnsuniswyetuluaunan

Journal of Sports Science and Health Innovation, Rajabhat University Group of Thailand 154



Y

° A = o , a o o
N » Journal of Sports Science ?75&775?745/7?’7’767@5?77iﬂW’H!ﬂa‘!iJ’Jﬂﬂi‘i&l@‘Zlﬁ’IW nzgwm?am/mf/swzmguwz/szmﬂZm/
* *and Health Innovation e o o v
Qo - Un 4 auun 4 (ﬁ!ﬁ'lﬂll - SUI1AYU 2568)

ad o a a o

MLUUNTITIY

Uszansg
UNANWITUTN 2 a1 3nmafine) INTINeae s AsasinY 39U 27 A
QLT RERE
UnAnwtulil 2 avivmadnw unnInerdesisdgedasine 1w 27 au lnswsndumeny 21 Au
WAn 9 6 AW lau13Inn1sTeyaase IWISn sq ud e 19U ULy 9T u (Stratified Random Sampling)

k% = @ o

nauegeiaiinuadaslalaeiinisaswulunideludugeudnsiunside Tguamini Asdivaninausinuuuan

q

A va o

nsosfiidefaviuduwioluil
tnau9inasaaLd (inclusion criteria)
1. Jutdhdnwanaivimadnw
2. 01y 16- 22 U
3. finsduinnesetaiauosgetssdUnviay 3 Su
tnausin1sAnean (exclusion criteria)
1. Idgymngunnuazlsnusednda
2. lidugeudnsiunside

3. L9AINNTIUIYDDDNIINNNTIVY

insesileildlunside

wdeadloflilunsideifunuunaaeuifisatunsiindeunisnsgnivnesuuuidenvesindnudu 37 2
auTimmading uninendusvsgesasny Imsfine 2567 AfiTeaistulasnisfinuaneidedidemguar
wNA35IR 1 wuunageuwieanilu 4 neu fie

AoUTl 1 AaUNNYBIYIIUUMAADY

poufl 2 wuneaeunsiindeumansgnidnouuuidesvesinfnmsudi 2 avdvinafinw waine1ds
inesasing Un1sdnw 2567 Wunuunedeuluuiasiduuszanmm 5 szau wseenidu 3 33 ol

1. 19gniUnaud1Nay

2. Negnineslaeiidsiavansdnami

3. negnuUnaadnngey 4 widew

mefeadaiidumsfinyinavesnsfindeuntsnsgniunssuuuidsnvesindnundudil 2 aivnafnw

wIngdesvagasasny In1sinwn 2567 laslduuunaaeuninsidiulszanaai 5 seau laun uiniign un

v
Ya o

Ununans tios waztiosiign lunisusuidiunanisiindou el 33uldmuuannasinisulanumnenisinusives
4e3 19dShuy (Wongratana, 2007) Feuvsseuaziumadoeanidu 5 929 loun

4.50 - 5.00 mnefemsindonoglusyiunniign

3.50 - 4.49 uefsegluseAuin

2.50 - 3.49 mnefegluszauliunans

1.50 - 2.49 vsnefiseglusyiutioy

1.00 - 1.49 vuneiseglusziuiesian

Journal of Sports Science and Health Innovation, Rajabhat University Group of Thailand 155



Y

o a - o . a o o '
. » Journal of Sports Science ?756’\775?745/7?’77516}5%7iﬂW’H!ﬂa‘!U’Jﬂﬂi‘i&lﬁ’ﬁ/ﬁ’IW ﬂ@ﬂﬂi’i’l’li’lf]’mf]?’)‘Zfﬂgl!VNUﬁ’LWﬂZWﬂ
* *and Health Innovation e o o v

QT - U 4 auuy 4 (RanAa - SUIAL 2568)

MOUT 3 WUUNAARUNTRNGaUARIUADILUULEYA

aqa %

AN 1 nMnegniUneatilenay

WA

1. Widsunnaududhwnedouiunaiai wdlugaliduiugudnalaszann 20 g, wWuense 9 1199
fluasaz 10-15 au. Mvuaazuuudeluld 5 avuuy e 9 undu 4,3,2,1 aud1du wamnanegniuneanszey
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Figure 1. Petanque rolling throw into the circle
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Figure 2. Petanque rolling throw with a front obstacle
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Figure 3. Petanque rolling throw into a square frame
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1) afiAinssaun (Descriptive Statistics)lfiiteesunedeyarinluvesnguiieg1auasnans uUULUUNAZOULAN
W99ALE (Frequency) Way A15ouaz (Percentage) Sﬁanﬂamﬂ 91¢ “avAnade (Mean) way ﬁamﬁmwummgm
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2) afifen9Ba (Inferential Statistics) MilaiUSeuiisunanou-ndinsiindeusensmageu ttest
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1. foyaviluresnquéiegefivianun 27 au wusnaeendu 2 wmefe inawediwiu 21 au Anluiosay

77.8 wandladuau 6 au Anlduieuas 22.2 69 Table 1.
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Table 1. Percentage of the status of the test takers (n = 27)

Gender Number (person) Percentage (%)
Male 21 77.8
Female 6 222
Total 27 100

2. neunsilndieniade 3.41 (5.0.=0.88) wagndsnstiniisidu 4.13 (5.0.20.80) Favs¥igidnFunsiing

winwglun1snegniunesdnanauavuegaildedfynsaiiiisedu .001 e Table 2.

Table 2. Place the petanque balls in the circle.

. Befor After
List — = t p-value
X SD X SD

Put the petanque ball in your hand 310 095 375 097 2.85 0.00%*
Put the petanque ball crooked 385 082 463 048 592 0.00**
Put the petanque ball lightly 320 0.89 388 093 3.11 0.00%*
Put the petanque ball hard 350 088 425 083 a.27 0.00%*
Total 341 0.88 4.13 0.80 6.45 0.00**

** Statistically significant at the .01 level.

3. NAN1IRNEBUNITINGNIUABILULLAEA A1UN15I9gnlaedldaiaviatimdl dnfnyinaun1sind

AR 3.17 (S.0.=0.88) ogluszautunans wazndamsiniiududy 3.88 (5.0.0.81) egluszdu 11n agnadl

'
o o ada

Hed1AUN19EDANIEAU .01 A9 Table 3.

o

Table 3. Place the petanque balls with the obstacles in front.

Befor After
List t p-value

X S.D. X S.D.

Place the petanque ball to spin the side of the thumb 3.10 095 375 097 285 0.01**
Place the petanque ball to spin the side of the tail 263 082 300 071 211 0.04

Place the petanque ball crooked 355 089 438 086 492 0.00%*
Place the petanque ball hard 340 088 438 070 537 0.00**
Total 317 0.88 383 081 6.02 0.00**

** Statistically significant at the .01 level.

4. dmfunansindeunisngniuneaLuuiden a1un1sIegniuneddinTeu 4 e Aafiesiu 3.94

[

(S.0.=0.85) agluseAuun aaniineun1sAnfdaAnadesiu 3.26 (5.0.=0.90) eg1adldedidgynisadanseau .01
#14 Table 4.
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Table 4. Place the petanque balls into the four square frames.

Befor After
st X SD. X SD. t SHELE
Put the petanque ball in your hand 290 095 335 1.00 2.45 0.02
Put the petanque ball without a point 280 088 325 0.83 221 0.03
Put the petanque ball crooked 365 090 438 086 4.98 0.00**
Put the petanque ball hard 370 085 463 0.70 5.42 0.00**
Total 3.26 090 394 0.85 6.11 0.00%*

** Statistically significant at the .01 level.

5. namsindeunisygninesuuiden tneliisdewinandeuiudmne Gduanduriumudnans 20
Y1, LAY IUBNOAUNAWIEE 10-15 Y. MUAUAALWUY 5, 4, 3, 2, 1 AMUAIRU) WU BNANYILALLAESINNEINTS

Aninfiu 4.59 (S.D.=0.47) aglusgAunnian gandneunisindeunila1iaie 3.86 (S.D.=0.75) sedldad1dgymig

adafszsu 01 fa Table 5.

Table 5. Petanque practice test by drawing circles as targets stacked one on top of the other. The innermost
circle has a diameter of about 20 cm. The outer circles are 10- 15 cm apart. The inner circle is scored as 5
points. The following circles are 4, 3, 2, and 1, respectively. Then practice placing petanque balls from 6, 7,
8, and 9 meters away. Practice throwing at every distance, 10-20 balls at each distance. Record the scores for
each distance to compare the shortcomings. If the shortcomings are greater at a distance, practice at that

distance more.

Befor After
List = .y = SD. t p-value
Petanque ball placement distance 6 meters 440 055 500 000 312 0.00**
Petanque ball placement distance 7 meters 410 070 4588 033 345 0.00**
Petanque ball placement distance 8 meters 375 080 463 048 4.27 0.00**
Petanque ball placement distance 9 meters 320 095 388 105 218 0.04
Total 386 0.75 459 0.47 5.26 0.00%*

** Statistically significant at the .01 level.

6. dmsuran1sindaunsingniunesuuiden Iideudmdeuignitreglufvdenluge Failsail 20 vu.

Pnuulmihdamdsudouluiios 9 1@urig 5-10 gu. AMvueeziul 5,4,3,2,1 suaau Tulsaziduaisesdindguagil

anmaseglagnwuuaduiiula Avuagaleuainansed 5 sseglaunnsesnilnssezduunnnuin Anadesiu

o o a

WAINT5EN 4.13 (5.0.=0.36) agluszauuin ganinneun1sin 3.4 (S.0.=0.69) atdiduddvnsadffiseau .01
614 Table 6.
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Table 6. Draw a square with a target ball in the innermost square, which has a radius of 20 cm. Then, continue
to make overlapping squares with lines 5-10 cm apart. Assign scores of 5, 4, 3, 2, and 5, 4, 3, 2, 5,4,3,2,1 in
that order. In each lower line of the square, there will be a petanque ball placed in a zigzag pattern. Set the

throwing point according to Table 5. If there is a deficiency in the distance, practice it more.

Befor After
List X SD. x SD. t p-value
Petanque ball placement distance 6 meters 440 0.55 5.00 0.00 3.12 0.00**
Petanque ball placement distance 7 meters 345 0.66 4.00 0.50 2.87 0.01**
Petanque ball placement distance 8 meters 320 0.72 388 0.60 3.25 0.00**
Petanque ball placement distance 9 meters 270 081 313 0.33 2.15 0.04**
Total 3.44 0.69 4.13 0.36 5.08 0.00 **

** Statistically significant at the .01 level.

7. msfndeunmsnegniUneanuuiden neuuannmsinly a1sei 1 lnemugnidaeswinelidiunin

mngniunesnesugniunesinulitiodn Wnd wagdesgniinazuuu nan1sinnudl nddlndndnw daades

f5g6v .01

=3)

3.75 (5.0.0.58) ogluszduannganiinounisilniiiidede 3.25 (5.0.-0.74) egafifuddgymaad

4 Table 7.

Table 7. Practice placing petanque balls according to Table 1, but add a petanque ball across the front. If
the petanque ball hits the placed petanque ball, it is considered a foul, and points must be deducted.

Practice until you are skilled.

Befor After
List — — t p-value
X S.D. X S.D.

Petanque ball placement distance 6 meters 420 060 488 033 3.56 0.00**
Petanque ball placement distance 7 meters 355 072 413 0.60 294 0.01**

Petanque ball placement distance 8 meters 295 078 338 0.70 2.41 0.02

Petanque ball placement distance 9 meters 230 085 263 0.70 2.08 0.04
Total 325 074 375 0.58 4.67 0.00**

** Statistically significant at the .01 level.

aAUsEMa
IINMIANYIALIATIENTYA NTHNTauN1TnIUnauUieavesinAnvITuln 2 a1vivimadnm

wnIngdusigasazine In1s@nw 2567 1wy 27 au Wumaiediuiu 21 au Aadudesas 77.8 uay

va o

wendeduan 6 au Andudesay 22.2 Rfelidewausuue Jymvssuunaasunsiindaunisngniuneuuuiden

Y
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tn@nwiinanuysiulunisindey faoumsiiansandnassnanlunsinlimunzaudivanmuesiiFou uagmn
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'
vaa o

Boufuazuiuildesnaiiussansam nadlddassieuliifuidifvinuefiuguntouausaimuldogemai
LLazﬁmmﬁﬂﬂgﬁﬂ’h 0AAABINUTDAUNUVDY Magill & Anderson (2017) Tun1seSuIgUNUIMTBIINEELANABNTT
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2. Msgnneslneiidsiauanstned

nsiindeunimnsgnidnedasiasiavnegdrmi Wufnssufidaaiuiannisimnaduiameuar
Fnlavowfindon Tnsiamsluduauns anudla avmaduniufos anweany uazsnfouitelunsfindou
venniigadumstinlifiduaunsondnunasaniunisaisazudlodamiamentildogaiussaviam Snvurvos
nsflndeuiiilassadrauastuneudaay 6’?5@r;:ﬁ]ﬂﬁawﬁﬂﬁmméwmim%@ﬁu Funumdrdglunisiasuasivineg
nsngnUnesneldnnzuindesiiiniusime {RnaeuSadniidmuanginase 3513 wazd Ut unouns
Andon Taudenaunuianeuaivanssanmmenevesinfinegaumnzauuazsoiles wnmsinanaenndos
fusnuideronaie) naruasn (Krabuanrat, 2014) dssyi esdamudmadineimaninisimdudunisyzan
msnvannnanemans el mnefeduaudnenwvesinfmliiamuluginnrmausaguanluisiaz yaaa
5‘14Lﬂuﬂ§ﬂm'iﬁ’]ﬁfyﬁﬂﬂﬂijmiﬁﬂw’l ATIER AT19deU TN TinuarUszilunalunuiney ata aussanin
NNNNY wazauTInNINN1Ineg1adusruy

NnuamsITelunmsindeavinuznsnagniusedlasiidsisuinsegdnamii msiindeunisnsgninosasdl
dsfinvnsegiroin filndediianeianminden Aauseds uazideonyudsaiinzauiiondnidssdsiavng
Tnoliigmidsanuusiug) nedwsudanmsinididrsiudianuansalunsuiunagrsuasinaulaegesniitu
aonAdosfulnAnUes Gentile (2000) fluenitmsiinluanumsaidudousziaiuainsmnuaansalunsuiusuas
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flufia Sadmaroninindoufivesgn wazaenndosiutedannues Schmidt & Wrisberg (2008) T1an1wwandeui
WasuulasenunsansznuseUszansnmnsUf URLs

3. Megninaadnseu 4 widey

msdnlusunsumsiindeunisngniuneadinseudimaesy msivuaiu a1 uazanudiindeslidaian

[ 2%

Tnonausunudvesnsinluudazdailivnzauiuuiunuastodidavesiilnasy iesanluuisnsd {fnaeu
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AUNUYB4 Davids et al. (2008) MdnwaizvasituauuinalagnswianIsindoufiuazn1svgagn
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WITUUIMALADA Paired t-test Aszdudsdfynieadd 05 nan1sAnwInui nguaundnfiniualsusuiidiaziuy
AmnundsLAdIIodhiads anasan 18.65+6.04 Funfl e 15.10+5.10 Funil (t = 7.88, p < .05) uaznguwiinau
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Abstract

This study aimed to examine the effect of step aerobic exercise on agility. The sample consisted
of 15 hotel fitness members and 15 hotel employees, selected through purposive sampling and voluntary
participation. The participants engaged in a step aerobic exercise program three times per week for a
duration of four consecutive weeks. Agility was assessed using the 6-cone zigzag run both before and after
the training program. Data were analyzed using descriptive statistics and the paired t-test at a significance
level of .05. The results showed that the mean agility score of hotel fitness members decreased from
18.65+6.04 seconds to 15.10+5.10 seconds (t = 7.88, p < .05), and the hotel employees’ mean score
decreased from 19.30+4.84 seconds to 15.26+4.71 seconds (t = 9.59, p < .05). These findings indicate that

the step aerobic exercise program significantly improved agility and is therefore appropriate for application
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among working-age individuals with limited physical movement due to occupational patterns. Additionally,

the program can effectively promote health in daily life.

Keywords: Exercise, Step aerobics, Agility

uni
nseenfdimeiedunagniiugnilunsduaiuguamosdauesszvvu wasnildluguuuunsesn

Mdsmedldsumnudenegseileslunguaumlufio mssenddsneuuuuelstn (aerobic exercise) Fafunns
wdeulmseneegudadedusnvasiiifomsuardnd ey dmaldsruulnadoulaiin suumels wae
szuuvilavhaulFegnailsgAnsam (Ossanloo et al, 2012) MssanidsmeUszanilisndusoddagunsal
w1z Snvedsanansnuussduanududulimnzantuusazyanalded1sBangu nstl nuelsdnluszaud
winzauTLinAuBavey aruudausswesndunile wazesdusznauvesineniey (body composition) Suidu
UadedAnyrieguamluseezed (Singphu, 2012) wonani é’nmaviwég*dLLUU%%%mﬂuﬂwﬂ’uﬁﬁaami
Aanssuiivhldine Taadde uardnadwsdanuluiuaussonimmemeuazisla

Mﬁﬂ,ugﬂLLUUsuaqmsaaﬂﬁﬁdmt‘JLLwLL@Iﬁﬁﬂﬁiﬁ%’UmmﬁwaEJNLLWi'MmsJﬁa aviuuelstn (step aerobic
w30 bench aerobic) Fufumssentdsnmeuuiiusesedu Inelifidudmiuasuudulanieuiusnseduiisiens
gelszanm 4-12 §2 Snwazlamsvesianssuiifentsnsedulifindldndrundedalve) wu ndundesuan aslnn
wazdd annnimaiedeulmuuiiuny Seilfnmglindanunniu weiamesdusznaunemeninléing
(Coleman et al,, 2022; Zaletel et al,, 2013) ag149lsAnu mmqwmLwiuvﬂniagﬂuixﬁuﬁﬁaaﬂﬁa Taglaiiiu
12 11 iiedestunisuiadvanussnszunn Taslanzluvinaden annsdnuives dduns weswn
(Phongprot, 1992) finudn nsinafunelsdnluanifedlngilaldeenmdsnioiduuszd amrsowamun
anuannsananeliais nsamglufummssiwazauadesuadaiadh Wellnlussfuanuvinfesay 70
Yo9TNITGIgRDE9AIdLD

dmunguaufevinuiiinginsuiosds wu nevinudsssddafe dunauiu vieduluvigen
paontu Snnvinddediiadunisiedoulm dwadeussansnmaesssuundiuisuaznseqnluszezenn
msdaasulinguimnedinanifidrufnsseentdimedivaeads nszsunistindiedalvey wavannse
sldlunansite Sdanusuluegneds foumil ideidanualafinu wavesmssendidinmonuuaiivuels
Snfldmarennunsowuadiiedhy’ Tnesjadunmsusaiiulszansnmaeslusunaaiinluszesdu uasiauoiuamig

Uszgnaltluusuniinusednfuresnguisinuiiieoduaiugunnizeg gy
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ngussnIniatualsusy
1) feadusndnsefeuiinualsausy
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3) 91858134 30-40 T
4) Yminsewing 55-65 Alanda
5) @UgeIENINg 160-170 WURLLNAT
6) luiiflsausgddiAedu Tsailayneie
7) nauiegugeukaradaslain TNy
ngunLnaulsws
1) feadumninsremouinualsausy
2) ¥ednduniinaulsausy
3) 91858134 30-40 T
a) Ywingeming 55-65 Alandal
5) @gesendng 160-170 WuRluns
6) LifllsauszdriiniAedv lsarlaynvia
7) nquiegBusaukaradaslainTInanide
Lneusin1sARDBN

1) nqusegrsliidusaunas liainslaniasidisinanuidesie
1Asaellanldlun1s3e
1) 135 psilof g lun1saniiunisveass As 1UswnsUNIsaNM&INIEkUvaLR UwalsTnfdinasaniny

AaaIAaIBdl A Table 1.

Table 1. Step Aerobic Exercise Training Program 1-4 Week.

Day Weight training Training Reps / Time Intensity
- Monday 1. Warm up and - Jogging on the 15 min. Speed 6
- Wednesday Stretching. treadmill. km/hr.
- Friday - Dynamic stretching.
2. Develop skill. - Chest Press 10 reps / 3 set.
Machine. Set.

- Barbell Bench

Press.
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Table 1. (Cont.)

Day Weight training Training Reps / Time Intensity

2. Develop skill. - Incline Chest Fly. 10 reps / 3 set.
- Should Press Machine. | Set.
- Cable Triceps Push

Down.

- Dips.

- Plank.
3. Cooldown and - Jogging on the | 15 min. Speed 6
Body conditioning. treadmill. km/hr.

- static stretching

2) w3 eadlefldlunisiiusiumiudeya Usenoudie wuvaeuatudeyailuvesngudiedns uas

LUUNAFDUANUAGBILAA3091 Tneldn1snadaunielusunsuis@nudn 6 nsae (Department of Physical

SNao @

Education, 2013) $siiSn1smaaeu fannly Figure 1.

Figure 1. Zig-Zag Run
(Department of Physical Education, 2013)
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ghnsEudunan ngufednazlnssludesdelundnil 1 wdiludonvalundnil 2 deldazdoudrelundnd 3
douvlundndt 4 Sewdneluvdnd 5 uazdonvluvdnd 6

- dupoudl 2 denndulingusedidinduindevulundnil 5 Seudrelundnd 4 Sewmarlu
vdnil 3 Soudnelumdnd 2 wazdeswlundnil 1 udAshudusuluogennd uaziidoazshmsngadunm

9) Tsunsunseenfidsnedetiniin dUamifl 1-4 &1 Table 1.

5) nguinegnais 2 nau Waivuuiiussduaugs 4-12 th Gunmstdldndudesunasinnuazdin
vgrenduilelvinntu Wunsesnidsmellindsnugsninaduuuiiusuilindadon aunsadfiueiu
wifnvosnuliigiulasniaifineugauesadud 4 41 madialdaosiu 12 i

6) ndsnsAnludUnnifl 4 shnsnaaounguiiogieia 2 nau wieifuteyandanisiin Tnglinagou
Wsunsuisdnudn 6 nsae (Figure 1.)

7) theafilsuniinsissiteyaiiieniouiisunounisilnuagndsnisin

8) ayUiarefuTuHan1sANYIIY

nsessideya

A15AN®IASIUTNITIATIZVTaNE f98 1) TATIENaNITeaNNISIN1ERUUALAULBLSUNNdInananly

Y

AaewAadIadly Ansisideyameaiiinssau laud Aede dnuleuuuinnsgiu wae Jnseiiuieuiisuniy

o w aaa

wanFveInNAgeAaIIeth nelungudietna Meadif Paired t-test Nszautadfynsadfiisedu 0.05

NN

1) deyamaluveanguiiegns wuin nguasInflaualsausy wawe 6 Ay wemds 9 au dAnadouay
drudBauuannsgiu 01guwiniu 35.67+0.82 3 tmindawinfu 58.67+0.62 Alanfu wazdIuguvinny
160.93+0.80 wuAumT NANNUNNULTIUTY inAYY 4 AL nAndS 11 Ay ﬁﬁ’]LQgﬁJLLaﬁﬁ’mLﬁﬁNL‘U‘Lliﬂfﬂii’m 918

winitu 38.67+0.62 U Wmtindwviniu 55.67+0.62 Alansu uagdiuganiniu 162.930.80 Wwufluns ¢4 Table 2.

Table 2. The mean and standard deviation of the research participants' baseline data.

Group X S.D.
Member fitness
Age 35.67 0.82
Weight 58.67 0.62
Height 160.93 0.80
Hotel employees
Age 38.67 0.62
Weight 55.67 0.62
Height 162.93 0.80

2) MENAINSANFUAWN 4 WU Han1snaaeuANYBLAaITBIlvINguaNINWILUB S HAET ST

Winilu 8.64+5.83 uay 15.10+4.92 ngunauanaAilniualsausy wiiu 19.30+21.62 uay 4.67+22.97 ¢4 Table 3.
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Table 3. The mean and standard deviation (S.D.) of agility are provided. Compare before and after training.

Before After
Group
X S.D. X S.D.
Member fitness (n=15) 18.65 6.04 15.10 5.10
Hotel employees (n=15) 19.30 4.84 15.26 471

3) amaiUSeuiiisuanunaeLaadadlIsenINneukasnaINSENEUAT 4 Wud1 anguanIBniutues
Houalsawsy wagnguntnaulsawsy duan1svegeuaunaaaaIiadlIsenInnouLasndNsindUavn 4

Y -

upnAiuelitudAgnI9adanszAu 0.05 9 Table 4.

Table 4. Comparing within the T-test group, the 6-cone zigzag running agility test of the experimental

group found that before and after the 4th week of training.

Group X S.D. t Sig.
Member fitness 3.54 1.74 7.88 .00*
Hotel employees 4.05 1.63 9.59 .00*

* Statistically significant at the .05 level.
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