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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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ndurhmsnaegu 10 uiit (Table 1) Tagsinu
N1IUIAIRTHAINADAAADY (Index of Item
Objective Congruence: I0C) mﬂriilf?imsm::y U
5 yhu fienadsrudenndes Wiy 1.00 (Table
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4.2.2 ip3eudlonldlumsfusiusudoya

o in3osilaanmsgmu Eye-hand coordination
test [20] wlonaaauMsUTTaUdLRUSUIAuaY
{9 (Eye-hand coordination) wagnagauaiuisilu
A1swWasufiave (Change of direction) fe3s
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szwinanda 3 1l uasduiineluadeiiiiian n1sm
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Fuumdeuideiu fo gasmandulsyas
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WU 0.795 way Eye-hand coordination test &
AYINAU 0.892
4.3 Manusausiadays
TUsunsunsoonmanIsuUunNaslolumsn
$ruu 8 dUanii TnelunisilndUansidl 1-2 Smsans
WWUYDINIlaTEBNANEIN1Y Seay 60-70 B9
Shsnsiduvesidlagean AUnmi 3-4 Snsinisiiu
yowilavazeanidsmediundu Sevaz 70-80 vaq
Sanmaduvesiilagign uazdUnsiil 58 s
nsuvesiilavazeentidine wWindu Sevaz
80-90 ve3dnsINThuveIiilagan) Ian1siuinng
DONLIIVD9319N8 (Rate of perceive exertion; RPE)
(§Un¥iit 1-2 RPE 12-14, &Ua9ifl 3-4 RPE 15-16,

Table 1 Plyometric exercise program

dUaidl 5-8 RPE 17-18) wazanvheazduiinsedi
msveumies (Rate of perceive dyspnea; RPD)
oeluszdy 4-9 (FUa9iil 1-2 RPD 4-5, damidl 3-4
RPD 6-7, &Uasi# 5-8 RPD 8-9) lneiltunaunis
naaowisellil

43.1 ABUNTISNAABY YIINISIAUTIVTI
Tayaniensussauduiusvesniuasziie uay
npauauSlunsidsufionns @e 2.2)

4.3.2 ngusieg1eEinaulUTUNTUNITORN

[

AAINBLUUNSEIBWUASN 31U 8 &UANMA (Table 1)
4.3.3 NAINISNAaD ﬁwawsﬁusmmﬁa;\ga
f28N15USEANUFUNUSVRINLALID LAaTNAFBU

AU lunsiasuianie (Je 2.2)

Weeks Postures Reps Set Re,St set I?est 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)

Rest set Rest

Weeks Postures Reps Set . . 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 Rpgaxﬁ_lé
Half Squat 14 Moderate ppp ¢ 7
Jump
Toe Taps 12 3 3 Moderate
Shuffle box 12 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 RPEaX17-18
Half Squat 15 3 3 3 Moderate oo g g
Jump
Toe Taps 14 Moderate
Shuffle box 14 3 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 Moderate RPEaX17—18
Half Squat 15 3 Moderate oo 8-9
Jump
Toe Taps 14 4 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 aaanldlunsiinsesideya
nagauNIswanuasUesUsEnsulAsUng
fauadA Shapiro-wilk test @d@LTINTTUUN
(Descriptive statistics) lilin A¥oway (Percentage)
Anady (X) wardrnudenuuansg i (Standard
deviation) itewssanaAadetimiin dgs dud
18N8 UsEaun1sainIsilauuianauea sEaunis
wisdy dasnmsiiuresiila n1sfuinisesnuss
199379018 UarseRUNITeUMiles waradnide

ausuU (Inferential statistics) lagldn1siAses
ANULUTUTIUMLRAILUUIAEN (One-way analysis
of variance with repeated measures) WAz
arusUsUsInvesruiSlunsildeuiianie way
nsUsTanuduUSURIRLaTie NEuATSHN KaINIS
AndUn%T 4 wazudsnnsiindUansifl 8 nsdinaaeu
Lahidulumutonnantesdu d lidudennas
\{Jeaduaziddounildadi Friedman test wag

o w aad o

ﬂ’mumuamﬂmmnaammsmu 0.05

Protocol Participants
(n=16)
I Pre-test
¢ 3 - ] -
. . Week Posture Reps Set Rest set Rest Heaviness HR, RPE, RPD
Neuromuscular Coordination et | e
—>| Toe taps
_ Change of DlreCtIOﬂ teSt Quarter Squat Jurng 12 3 2 3 Moderate | - HR 60-T0% for
Lunge Jump 12 3 2 3 Moderate | HRya,
- Eye_Hand Coordination test Half Squat Jump 12 3 2 3 Modlerate | - APE 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
Quearter Squat Jumnp 1 3 2 3 Moderate - HR T0-80% for
Lunge Jump 14 3 2 3 Moderate | HRpm.
Half Squat Jump 1 3 2 3 Moderate | - APE 15- 16 Half squat jump
34 Toe Taps 12 3 2 3 Moderate | -RPD&-T
Shuffle box jump 12 3 2 3 Hard 1
Lateral barrier jump 12 3 2 3 Hard
sum 230 Reps '
Mid-test (after week 4) | ! &
v v
. . Week Posture Reps Set Rest sat Rest Heaviness HR, RPE, RPD
Neuromuscular Coordination inate) | minute) Quarter squat jump
. . Quarter Squat Jump 15 E) 3 3 Moderate | - HR 80-90% for
- Change of Direction test Lunge Jump 16 3 3 Moderate | HR,,,,
_ Eye-Hand COOrdinatiOn teSt Half Squat Jump 15 3 3 3 Moderate | -RPE1T-18
56 Toe Taps 14 3 3 3 Moderate | -RPDB -9
Shuffle box jump. 14 3 El 3 Hardl - -
Lateral bamier jump 14 3 3 Hard
sum 260 Reps
| Quarter Squat Jump 15 4 3 3 Moderate - HR 80-90% for _> Lunge Jump
Lunge Jumg 16 4 3 3 Mogerate | HR,
Half Squat Jump 15 4 3 3 Moderate | -RPE 17-18
18 Toe Taps 1 4 3 3 Moderate | -RPD8-9
Shuffle box jump. 1 3 3 3 Hard .
Lateral barrier jump 14 El 3 3 Hard -
sum 324 Reps = -
Post-test Lateral barrier jum
. —> jump
shuffle Box jum
NEUROMUSCULAR COORDINATION Jump
- Change of Direction test
- Eye-Hand Coordination test

Figure 1 Protocol
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5. NAN1579Y
1. Yoyadiuynnavanguflatng

21NN1TUTIULN—UAMNUANAIITBIAIN
Fuiugvosszuuuszamnauieveainiu
VNEANAUDAENITUYIY NEUATSEN aINSEN&URIA
7 4 wazdUaiid 8 lneldadfiases One-way
analysis of variance with repeated measures uag
Wisuieuanuuanaiialuses feisues Tukey
Q%%aiﬁmmaau%’amﬂmLﬁ?méfwaﬂaﬁaﬁmdn
(Table 2) Elaisudonnandesiuasaountdada
laidensnfimes Friedman test LagNan15AIIL%
foyalimeandondsd

foyafinisuanuasiuuund liun Change of
direction (P = 0.36) way Eye-hand coordination

test (P = 0.22) HdnwarnisuanuaadulAsunid
(Normal Distribution) #ufiulumudennaudodu
Tunsloadanisuning (Parametric statistics)
(Table 2)

5.1.1 Yeyadiuyana

nquieadumasetian 16 au
thuiiniads 62.50 Alandu (SD = 6.35) dauguads
177.38 wufiuns (SD = 5.29) duflunaniewads
19.83 (SD = 1.31) Usz@un1sainsiauunainauea
Wiy 4.06 T (SD = 1.06) warszdunisuaadu s18ns
AinBeuinAnwauau 9 au (Feuag 56.25) Lag
F19ANTARNYMITULKIIIRTIUIU 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 eATIMAAUYONTIND AZUUUNITIUT ,
, . y Heart rate (breath per minute)
N71599NUTIVBNTNAIY AL IEAUNITHBUIHDEY

) P o S a W 200.00
afmmimumawﬂ%mmmmmaamwu 18206 184.31
73.06 ASIROUT (SD=2.32) WazUazoanAIaINg 18000 aq U2
a a W & a 160.00
UANRAYNINY 174.80 ASINOUIN (SD=9.82) AZLLUU
140.00

A155USNN99DNSIVDITINNYTENINGNITOBNAES
- ‘I’ 4 . . Week 1-2 Week 3-4 Week 5-6 Week 7-8

18 UANAAUMIAY 16.09 (SD=1.81) uazszaAunis

POUMNBETEUINNITEBNNRINE TANLRASVINAY

7.25 (SD=1.67) (Table 4)

5.2 A2U59N15WANURANIG wazn1sUTEaNU

Rate of perceive exertion and

Rate of perceive dyspnea.

funusvesnuaziio 20.00 1350 1556 17.56 _ 17.75
AUUUSUS UL e we g 3—87_1 hadl 856 581

mMawAsuiiams wasnisuszanuduiusvosmiuay 0.00

flo szwieneviln nSENEUA YT 4 uazndnsiln Week 1-2 Week 3-4 Week 5-6 Week 7-8

FUn il 8 uansnafiueealiteddeynneada Sades — RPE —RPD

vhnsisuiisuaadefuneglagitves Tukey

(Table 4) 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 df MS F p-value

Changes of direction

Experimental group 56.46 1.44 39.35 344.25 <0.001
Discrepancy 2.46 21.52 0.11
Sum 58.92

Eye-Hand Coordination

Experimental group 17.67 1.43 12.37 187.07 <0.001
Discrepancy 1.42 21.43 0.07
Sum 19.09

143
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Table 4 WiguiguALRRe8elneIcves

< P a
Tukey AMSINTSIWABURANIS wazn1sUsEaY
AuusURInLazila NAUNSHN NAINSHNEUAYT
4 WATNAINSENFUAIN 8 WU AUSINSWREY
AENN9 wagnsUsTaUIR USRI waLie NauNS
N wdsnsEndUATN 4 wazuasnisilndunnin 8

o o

WAuegiliedAyeana (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
. 4.99 4.25 351
Pre-test Week 4 Week 8

Figure 3 Change of direction and eye-hand

coordination

Figure 3 wu31 AUEINsUAsuTiANIg
Aounisiln wdensilndUandidi 4 wazudenasiln
FUawif 8 Wiy 10.98, 9.52, 8.32 FunTt anuasiu
warA1sUSYEUFUNUSYRIRWALIlD WU 4.99,
4.25, 3.51 3uit audeu dlewFeusiieuluusdas

o o

dUnn9i WUl WiNAURENET A NNEDHA
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6. aAUSIINANITIVY
N3ANEILAENSIUSHUNIBUNATBIN1T0DN
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