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ﬁ)AMES y POIDS 1 yRA :16.16 1 WR : 22.63 J
Perfs Noms Prénoms Din Clubs Cw |Dates Lieux Obs.
14.06 | CHEROUDI NADA 20.11.87 MAC 25 | 03.03.18 | CONSTANTINE | 10
12.79 | BOUZEBRA ZOUINA 03.10.90 | NCBBA 34 | 02.03.18 EL OUED 9
11.73 | YESLI WIDAD 02.04.00 | CRC 16 | 27.04.18 BEJAIA 8
11.51 | BENAISSA RYMA 13.08.93 ASSN 6 | 12.06.18 ALGER 7
11.27 | LEBAILI NESRINE 13.01.94 OCR 16 | 17.02.18 ALGER 6
11.25 |AYADI MANISSA 20.07.98 AMCB 06 | 27.0418 BEJAIA 5
11.18 | HAMMOUMRAOU | KATIA 14.01.00 ACSA 06 | 02.03.18 BEJAIA 4
11.03 | DEFFOUS SOUHHAYLA | 29.03.00 csz 18 | 22.06.18 BEJAIA 3
10.80 [ MAMOU RYMA 21.04.91 JMHD 16 | 02.03.18 ALGER 2
10.59 | GUERMACHE FELLA 04.06.99 CAB 16 | 27.06.18 BEJAIA 1
f HOMMES \ POIDS \ \RA :19.07 | WR : 23.12 |
Perfs |Noms |Prénoms Di\n Club C.w  |Dates Lieux Obs.
15.46 |BENZAAZA [MOHAMMED 04.07.84 [GSP 16 |02.03.18 ALGER 10
14.95 |ABED MOHAMED 09.06.94 | WAC 16 {17.02.18 ALGER 9
14.85 |BENAHMED |ABDELKADER 05.05.85 |JJO 31 [15.05.15 BLIDA 8
14.39 |CHAALAL  |ALAEDDINE 09.01.97 |AC19 19 |03.03.18 BEJAIA 7
14.25 |BOUZIANE |MED REDA 09.10.94 |USB 07 |22.06.18 BATNA 6
14.02 | KHELIFI MED BACHIR 08.08.90 |AC19 19 [14.04.18 ALGER 9
13.61 |HAMMENI  |SOUHIL 21.0497 |EMSA 06 |03.03.18 BEJAIA 4
13.57 | MAIDI HALIM 10.02.92 |EMSA 06 |22.03.18 ELOUED | 3
13.55 |ABASSI ALI 19.08.98 |AMCB 06 |03.03.18 BEJAIA 2
13.50 |EYOUDARENE [REDOUANE 25.03.93 |AC19 19 ]03.03.18 BEJAIA 1
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Descriptive Statistics

ha gl Clelany)

Minimum Maximum Mean Std. Deviation
Dl Al ga ey 16 97 3,04 2,0837 ,65180
<ol As e (e 16 ,40 ,81 ,6275 ,11340
&l Als e (e 16 21 43 ,2813 ,05277
el Ky 3l 16 1,97 3,99 2,9969 ,58238
oa 3 Al e vie JE gl )| 16 80,00 103,80 94,0188 8,15747
A8 Jemta 43415 16 56,00 89,00 66,6875 10,44809
) sl Janta 441 5 16 48,00 67,00 56,1250 5,66716
Can 3l 3ghad ol 16 92,60 151,60 122,0813 22,87194
J&ll $dal de 16 7,71 10,90 9,6031 ,87553
JEl $BUal Ayl 5 16 39,00 46,00 42,6875 2,49583
GO A ¢ la ) 16 112,00 244,60 206,3000 28,00976
il Syl 16 11,80 16,95 15,0606 1,66041
Valid N (listwise) 16
12 s8iall Julaill
Initial Cluster Centers
Cluster
1 2
Zscore(x1) sl As ye () 1,46710 -,97231
Zscore(x2) <l Als ja e -2,00614 ,63932
Zscore(x3) el As ja () -,02369 ,35529
Zscore(x4) a3 SN el 1,24167 -,93903
Zscore(x5) Ala e xic Jill glai) ,97840  -1,59593
a3l
Zscore(x6) Sl duata 435 5 2,13556 -1,02291
Zscore(x7) <l data 435 5 1,91895  -1,43370
Zscore(x8) a3l 35ha Jsh -,79054 ,69599
Zscore(x9) J&ll gkl de yu -,28911 ,87590
Zscore(x10) JEl $dUal 44 ) ,92655 ,92655
Zscore(x11) oY) ik g i)l ,18565 ,59622
Zscore: <80 iy -,28946 1,13790




Iteration History?

Change in Cluster Centers

Iteration 1 2
1 2,758 2,538
2 ,000 ,000

a. Convergence achieved due to no or
small change in cluster centers. The
maximum absolute coordinate change for
any center is ,000. The current iteration is
2. The minimum distance between initial

centers is 7,174.

Cluster Membership

Case Number 30 Cluster Distance

1 13U 1 2,456
% 2 1 3,417
8 33U 2 3,330
4 420 1 2,491
5 53U 2 3,098
6 63U 2 2,026
7 730 2 2,214
8 83U 2 2,538
9 93U 2 3,336
10 10— 1 2,758
11 1130 2 2,889
12 1230 1 2,858
13 132 2 1,917
14 143 1 4,152
15 1530 2 4,025
16 1620 2 2,212




Final Cluster Centers

Cluster
1 2
Zscore(x1) Jssall As ya o) 1,09889 -,65933
Zscore(x2) <l Als ja e -, 78629 AT177
Zscore(x3) &l s e (e ) -,02369 ,01421
Zscore(x4) a3 AU el 1,06710 -,64026
Zscore(x5) ila e e i) g lis )l ;38181 -,22908
a3l
Zscore(x6) Sl Juate 45 5 ,89131 -,53479
Zscore(x7) sl duata 4340 5 47790 -,28674
Zscore(x8) —es 3l s5ha Joh -,18718 ,11231
Zscore(x9) J&ll Ul de -,23200 ,13920
Zscore(x10) Jill 3Ual 4341 5 -,20868 ,12521
Zscore(x11) UaY) ik gl | -,36951 22171
Zscore: <80 3yl -,21117 , 12670
Distances between Final
Cluster Centers
Cluster 1
1 3,374
2 3,374
ANOVA
Cluster Error
Mean Square df Mean Square df F Sig.
Zscore(x1) iaill dla e e ) 11,592 1 ,243 14 47,629 ,000
Zscore(x2) el da e e ) 5,935 1 ,647 14 9,167 ,009
Zscore(x3) gl ila e (3 ,005 1 1,071 14 ,005 ,944
Zscore(x4) &3 JSl el 10,931 1 ,291 14 37,616 ,000
Zscore(x5) ila ye xie J&l g lis )l 1,399 1 971 14 1,441 ,250
s 3l
Zscore(x6) Sl Juata 435 5 7,627 1 527 14 14,481 ,002
Zscore(x7) <l data 435 5 2,193 1 ,915 14 2,397 ,144
Zscore(x8) a3l 35ha Jsh ,336 1 1,047 14 ,321 ,580
Zscore(x9) J&ll 3kl de yu ,517 1 1,035 14 ,499 ,491
Zscore(x10) JEl 3Bl 44 ) ,418 1 1,042 14 ,401 537
Zscore(x11) oY) ik g i)l 1,311 1 ,978 14 1,341 ,266
Zscore: <80 3yl 428 1 1,041 14 411 ,532

The F tests should be used only for descriptive purposes because the clusters have been chosen to maximize the

differences among cases in different clusters. The observed significance levels are not corrected for this and thus

cannot be interpreted as tests of the hypothesis that the cluster means are equal.



Number of Cases

Cluster

Valid

Missing

Cluster
1
2

in each

6,000
10,000
16,000

,000

Cluster Membership

td Y A pall il

Lo el s oY IS ALl il e oy

Al A all dilly

2Ll e e W Cavias

Case Number e U Cluster Distance
1 Te 3 1 2,456
2 23 1 3,417
3 33 2 3,330
4 4D 1 2,491
5 53U 2 3,098
6 e 2 2,026
7 73 2 2,214
8 83U 2 2,538
9 93U 2 3,336
10 10—=20 1 2,758
11 113U 2 2,889
12 123 1 2,858
13 132 2 1,917
14 14N 1 4,152
15 153 2 4,025
16 162 2 2,212

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation

de saaa] 6 12,74 16,86 14,7100 1,71262
de sena? 10 11,80 16,95 15,2710 1,68354
Valid N (listwise) 6




Summary of the study

Summary of the study:

The study of some kinematic variables of the shot put athletes using cluster analysis as a guide to
making a champ
A field study conducted on shot put event players belonging to the Algerian Athletics Association

Done by the students: Under the supervision of:
*Chibani Moustapha * Dr. Mansouri Nabil
*Rezzig Djillali

Biomechanics is considered one of the basic sciences that have effectively contributed to the
development of the technical and digital level of many individual and team games, through research
and scientific studies.

Through this study, we dealt with the issue of using biochemical analysis in the sports field and
extracting the optimal values of the biochemical variables for the shot putter. The question that this
study explores is: Can some kinematic variables of the shot put athlete be evaluated using cluster
analysis as a guide for the champion making? This is the aim of evaluating the skill performance of
players in a scientific way.

In order to master the study, we used the descriptive and analytical method, identified the
variables for the research, and we also selected the research sample from the original community of the
study, which is the athletes of shot put effectiveness who are active in the sports clubs of the Algerian
Athletics Association, Accordingly the sample was chosen by a general inventory method due to the
small population of the research which included 16 players. In addition, we used field observation,
videography, measurements, videos biochemical analysis so as to study this sample, and this resulted
in extracting the values of the kinematic variables under study. Moreover, after extracting these data,
we processed these results statistically by using: the arithmetic mean, standard deviation, Pearson
correlation coefficient, "T" test for one sample and the cluster analysis test, as statistical means.

Finally, the results of the process of statistical analysis and discussion revealed the existence of
significant differences between the two classified groups in light of the kinematic variables by means
of cluster analysis, so these results can be considered the beginning of the way for more
comprehensive studies where we can address all the factors that contribute to improving the digital
level and physical shot put athletes.

* Key words: kinematic variables, shot put effectiveness, cluster analysis, sports champion.



