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Abstract

The purpose of this quasi-experimental study was to compare the effects of plyometric
exercises on neuromuscular coordination in adolescent male basketball players before, after week
4, and after week 8. The 16 samples were collected after determining the sample size and using
systematic random sampling to estimate the mean population once the population size was known.
The experimental instrument was a plyometric exercise program performed 3 days per week for 8
weeks, as determined by the index of consistency (I0C) of 1.00. The tools used for data collection
were standard: the eye-hand coordination test and the SEMO test; the Pearson simple correlation
coefficients were 0.892 and 0.795, respectively. Descriptive statistics were percentage, mean and
standard deviation, and inferential statistics, including one-way analysis of variance with repeated
measures, and the Friedman test. Statistical significance was set at the 0.05 level. The results found
that one-way analysis of the variance of change of direction and eye-hand coordination during pre-
training showed that after the 4th week and after the 8th week, the differences were statistically
significant. When the paired averages were compared, it was discovered that both the direction
change speed and the eye-hand coordination were significantly increased prior to training, after the

fourth week of training, and after the eighth week of training.
Keywords: Plyometric exercises; Change of direction and neuromuscular coordination
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4.1 UszvInIuaznguiegng
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4.2 \3asiiefildlunsive

4.2.1 ip3pedionilglumsnaasa
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4.2.2 1p5eufloRlflumsiAusiusaudoya

fio 1ATesileanmsgu Eye-hand coordination
test [20] wlenaaauMIUTTaUdLRUSURIRuaY
{9 (Eye-hand coordination) Wagnagauaiuisilu
AswWasufiavne (Change of direction) fae33
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WinAU 0.795 way Eye-hand coordination test 3
AYINAU 0.892
4.3 manusawsiudoya
TUsunsuNNSONASINIERUUNAELBLUATA
$ruru 8 dUanii TnelunsilndUanidl 1-2 Sasnns
WUUDININEDDNA1GINY Sesay 60-70 Y89
Shsnsduvesidlagean AR 3-4 Snsimsisiu
vowilavazoonidsmediundu Sevaz 70-80 vas
Sanmaduvesiilagign uardunsiil 58 S
nsduvesilavazeeniidenie Wiy Sovas
80-90 YednIIMTHUYRIIlIgan) TAn155u3NIs
DONWIID319N8 (Rate of perceive exertion; RPE)
(§UA%T 1-2 RPE 12-14, &Ua9ifl 3-4 RPE 15-16,

Table 1 Plyometric exercise program

danifl 5-8 RPE 17-18) uazgavhneazduiinszsiu
Msweumies (Rate of perceive dyspnea; RPD)
oglusziu 4-9 (FUa9iil 1-2 RPD 4-5, dUaidl 3-4
RPD 6-7, §UA"%# 5-8 RPD 8-9) lneiliunaunis
vnasssielul

4.3.1 ABUAITNARBY WIN1SIAUTIVTIN
dayamenisuszaruduiusvesniuazilo uag
nagounusIlunIsUBsuTiAnIg (18 2.2)

4.3.2 ngudteg1stlinaulusunsunisean
MasnBLUUNSlalunsn 31U 8 §Unvi (Table 1)

4.3.3 vidsmsneaes inmsiiunusiudeya
frgn1suszanuduiusvonnariie waznnaeau
pudlunmsdeuiiams ({19 2.2)

Weeks Postures Reps Set Re_St set F.Rest Heaviness HR, RPE, RPD
(minute)  (minute)
1-2  Quarter Squat 12 3 2 3 Moderate - HR 60-70% for
Jump HRmax
Lunge Jump 12 3 2 3 Moderate - RPE 12-14
Half Squat 12 3 2 3 Moderate - RPD 4-5
Jump
Toe Taps 10 3 2 3 Moderate
Shuffle box 10 3 2 3 Hard
jump
Lateral barrier 10 3 2 3 Hard
jump
sum 198 Reps
139
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Table 1 Plyometric exercise program (continued)

Weeks Postures Reps Set Re.st set I?est Heaviness HR, RPE, RPD
(minute)  (minute)
3-4  Quarter Squat 14 3 2 3 Moderate - HR 70-80% for
Jump HR
Lunge Jump 14 Moderate Rpgaxw_w
Half Squat 14 2 Moderate  pop 6 7
Jump
Toe Taps 12 3 Moderate
Shuffle box 12 2 3 Hard
Jump
Lateral barrier 12 3 2 3 Hard
Jump
sum 234 Reps
5-6  Quarter Squat 15 3 3 3 Moderate - HR 80-90% for
Jump HR
Lunge Jump 16 Moderate RPE3X17—18
Half Squat 15 3 3 3 Moderate _ pop gg
Jump
Toe Taps 14 3 Moderate
Shuffle box 14 3 3 Hard
Jump
Lateral barrier 14 3 3 3 Hard
Jump
sum 264 Reps
7-8  Quarter Squat 15 4 3 3 Moderate - HR 80-90% for
Jump HR
Lunge Jump 16 3 3 Moderate RPE??—lS
Half Squat 15 3 3 Moderate _ nop g g
Jump
Toe Taps 14 Moderate
Shuffle box 14 3 3 Hard
Jump
Lateral barrier 14 3 3 3 Hard
Jump
sum 324 Reps

Annotation: Heart rate (HR), maximum Heart rate (HRmax), rating of perceived exertion (RPE), rate of perceive dyspnea

(RPD)
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4.4 aaaflFlumsinneideya
nagauNIsHanuasvesUszns dulasunf
fauadi Shapiro-wilk test @d@BINTTUUI
(Descriptive statistics) léikA A¥oeaz (Percentage)
Anady (X) wardrnudouuuinnsgiu (Standard
deviation) WitewssanAadstimiin dugs dudl
18N8 Usaun1salnIslauuianauea sEauns
wiaty dnsnisiuresiila nmssuinisesnuss

a a

YBITNNY WALITAUNITNBULNTBY Lavdds

auU (Inferential statistics) agldn1siinsiesd
ANULUTUTIUMLAILUUIAEN (One-way analysis
of variance with repeated measures) oAz
arusUsUsInvasr Ui lunsideuiianie uay
nsUsTanuduUSURIRLaTie NEuATSHN KaINIS
AndUn%T 4 wazudsnstinduansid 8 nsdivaaeu
Lahdulumudonnaniedu dliiudennas
\{Joaduaziddounildadi Friedman test uaz

o o aad

FILYQ Anuatd1AgynINanfanTzau 0.05
Protocol Participants
(n=16)
I Pre-test |
¢ 7 - ) -
. . Week Post Feg et Rest set Rest Hea HR, RPE, RPD
Neuromuscular Coordination || " o I i
(minute) (minute) Toe ta S
_ Change of DII’eCtIOﬂ teSt Quarter Sguat Jump 12 3 2 3 Moderate | - HR 60-70% for p
Lunge Jump 12 3 2 3 Moderate | HRye
- Eye—Hand Coordination test Half Squat Jump 12 3 2 3 Moterste | - RPE 12- 14
12 Toe Taps 10 3 2 3 Moderate | -RPDA-5
Shuffle box jump 10 3 2 3 Hard
Lateral barrier jump 10 3 2 3 Hard
sum 198 Reps
Quarter Squat Jump 14 3 2 3 Moderate - HR T0-80% for
Lunge Jump 14 3 2 3 Mederate | HRpa.
Half Squat Jump n 3 2 3 Moderate | - RPE 15- 16 Half squat jump
34 Toe Taps 12 E} 2 3 Maderate | -RPDE-T
Shuffle box jump 1z 3 z 3 Hard —
Lateral barrier jump 12 3 2 3 Hard
sum 230 Reps
- = = =
Mid-test (after week 4) | [
\4 v
. . Week Posture Reps. Set Rest set Rest Heaviness HR, RPE, RPD .
Neuromuscular Coordination nindte) | (minute> | Quarter squat jump
. . Quarter Squat Jump 15 3 3 3 Moderate | - HR 80-90% for
- Change of Direction test Lunge Jump. 16 3 3 Moderate | HA,,.
- Eye—Hand Coordination test Half Squat Jump 15 3 3 3 Moderate | -RPE17-18
56 Toe Taps 14 3 3 3 Moderate | -RPD8-9
Shuffle box jurmp. 14 3 3 3 Hard - -
Lateral barrier jump 14 3 3 Hard
sum 260 Reps
| Quarter Squat Jump 15 4 3 3 Maderate - HR 80-90% faor _’ Lunge JUm p
Lunge Jump 16 q 3 3 Moderate | HR .
Half Squat Jump 15 a 3 3 Moderate | - RPE 17 - 18
78 Toe Taps 1 q 3 3 Moderate | -RPD8-9
Shuffle box jump. 14 3 3 3 Hard ™
Lateral barrier jump 14 3 3 3 Hard .
sum 324 Reps = -
Post-test Lateral barrier jum
7 _, Jump
shuffle Box jum
NEUROMUSCULAR COORDINATION Jump
- Change of Direction test
- Eye-Hand Coordination test

Figure 1 Protocol
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5. NAN15398
1. Yoyadiuynnavainguiiagig

1NNTUTU—UAINUANATIITB AN
Fuiufvoaszuuuszamnanuieveini
VANAUDALLITUYY NBUNTSEN waIN1sHdURA
7 ¢ wazdUanid 8 Tneldadflasen One-way
analysis of variance with repeated measures Wag
Wisuiisuanuuansiadusies feisues Tukey
@:’3%’8151/1ﬂaa‘usﬁ'amﬂauﬁmé]’u%ﬂaaaﬁmén
(Table 2) dlsisudonnandesiuasdounldada
laiBew5fimes Friedman test Lagnan15AsI¥%
foyaiiwandondsd

Foyafinisuanuasiuuund léun Change of
direction (P = 0.36) way Eye-hand coordination

test (P = 0.22) HdnwauznisuanuaadulAsunid
(Normal Distribution) #ufulunsdennasiosdu
Tunsldadfnisnun3ng (Parametric statistics)
(Table 2)

5.1.1 Yayaduyana

nqudegradumareianun 16 au
thutiniade 62.50 Alandu (SD = 6.35) druguads
177.38 Wwufuns (SD = 5.29) duflunanieiads
19.83 (SD = 1.31) Uszaun1sadnIsiauunainauea
W8 4.06 U (SD = 1.06) warsziunIsuaadu s18ms
AinBeulnAnwnduau 9 au (5esaz 56.25) way
F19NTARUYMIFULIIATIUIU 7 AU (Fovaz
43.75) (Table 3)

Table 2 Statistical data distribution test results Shapiro-wilk test (n=16)

Shapiro-wilk test

Scores
statistic df Sig.
Change of direction 0.94 16 0.36
Eye-hand coordination test 0.93 16 0.22
Table 3 Subject characteristics (n=16)
Variables X(SD) Min-max
Weight (kg.) 62.50(6.35) 55.00-76.00
Height (cm.) 177.38(5.29) 165.00-186.00
Body mass index (kg/m?) 19.83(1.31) 17.56-21.97
Experience (years) 4.06(1.06) 3.00-6.00
Levels volume %
- Student sports 9 56.25
- National youth sports 7 43.75
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¥

5.1.2 8ATIMAAUYONTID AZULUNITIUS
N1500NUTIVEIT NN LAz TERUNITOUMTIDY

Snsnswuresiilavasindaedewiiu
73.06 A¥asiounit (SD=2.32) uavvazoenidnie
fiinaswiniu 174.80 adwround (SD=9.82) Axuuy
N155U3N1590NLTIVBITNNYTENINNTOBNMAS
me fAadewiiu 16.09 (SD=1.81) wazseiuns
weumilosszimseaniidinie fanadawitu
7.25 (SD=1.67) (Table 4)
5.2 acnusanisideufianie waznsuszau
funusvesnuaziie

AULUSUTIULUU e ve I g
mMaasufiamns wasnisUszanuduiusvosmuay
flo szinanouiln naENEUAAT 4 uazndenisiln
FUn v 8 unnensfueeeiifudAyneada Sedea
yhmassuiiisuanadeifuneglagitues Tukey
(Table 4)

Heart rate (breath per minute)

200.00

180.00 172.
160.44

160.00

140.00

182.06 184.31

Week 1-2 Week 3-4 Week 5-6 Week 7-8

Rate of perceive exertion and

Rate of perceive dyspnea.

20.00 1350 1556 1756 1775
4.81 6.81 8.56 8.81

0.00
Week 1-2 Week 3-4 Week 5-6 Week 7-8

e RPE e RPD

Figure 2 Heart rate, rate of perceive exertion and

rate of perceive dyspnea during 8 weeks

exercise.

Table 4 Change of direction and eye-hand coordination pre-test, mid-test (after week 4 and post-

test (n=16)

Variables SS MS F p-value
Changes of direction
Experimental group 56.46 39.35 344.25 <0.001
Discrepancy 2.46 21.52 0.11
Sum 58.92
Eye-Hand Coordination
Experimental group 17.67 12.37 187.07 <0.001
Discrepancy 1.42 21.43 0.07
Sum 19.09
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Table 4 WiguiiguAadeTealagItves

< a‘ a
Tukey ANUEINISIURBUTIANIG wazn1sUsEaIY
#uusveInLazile NAUNSHA NAINISHNAUANUT
4 BAEVAINSENFUAIAT 8 WU AISINISIRsY
e warMsUsranudunusveInLazile naunls
W uden1sEndUMNN 4 warundansenduann 8

o o a

WAL 1lledAynsada (Figure 3)

Change of direction

20 p<0.01 p<0.01
F +
10.98 9.52 %.32
0
cm. Pre-test Week 4 Week 8

Eye-hand coordination

10
p<0.01 p<0.01
[— — N
—1
0 4.99 4.25 3.51
Pre-test Week 4 Week 8

Figure 3 Change of direction and eye-hand

coordination

Fiure 3 Wu31 AEINTSURBUTIANING
Aounisiln wdansindUanidi 4 wazwdenasiln
FUaiT 8 Wiy 10.98, 9.52, 8.32 Fundl anuansiu
warn1sUsTaUFUNUSYRIRLALilD WinnU 4.99,
4.25, 3.51 3uft auadeu dlawSeudieuluwdas
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