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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.
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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
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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
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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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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
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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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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

anUseNan1sIvY

KaTINNIANYINMIBeUsEuesinAmuianaueaiiue wud1 fn1sBsuseglunsasiuns 36 ads s
v 21 fuitds SmsBsUseaiihiu 756 % Beusegduna 202 afs SaruwsiugAndudesas 2672 Tagluu
agfumiafinausiudivesnsBalseglivintu arnmsfinwmui ssezflanansaieziudldinniignfe sees 2.5
wns InefimsBesepfisver 2.5 was S 252 ads Seseniduna 108 ads fenuusiusrAnidudosas 42.86

diusvey 4.5 wes In158sUszrianain 252 A% SaUseaduna 64 a%e TanuniudAndudosas 25.40 waysyey

Y

v v
U a

6.5 wms fin1s8auseg 252 Ass Bedszaduna 30 A% danuwiudrAndufosay 11.90 Mnuansfnwidaing

U

WUl sreznsdalseginadennuutiugiveinisdalseguiainavea YIADAAADINUINUIIBVDI 5T dN5TTU
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Fananadn spezvnadslndiinlaffinrausiugunndumindu (Sattam, 2012) wazdaenndosiuuisoves
Okazaki & Rodacki (2012) Sawuin iilessernisBalsegintuardmaliinnuuiuglumsBaUseganas

nansAnwuBuiuressiiszgvesinimnuiainaueaiiumefitnisBeaUssaduna wuin sveg 25
s fYrevesuBudiuintu 57.69-62.73 ase Szey 4.5 WA HYreuiBuduiniu 54.51-59.25 aem uavsves
6.5 nT StraiFuduvinty 49.8-64.86 a3 agnalsfiniu yuiFuduveansddluszey 6.5 was dvfintndy
sxsBeseadu Teenafnananuunnsislumedanisbeussguosindin wu dniwiuisausiadentdiugs
dielignunainaueaiifldsguazanasgidluwnisanniu foradiulenalidasendunadisanntu Tuvme
finfinuisaueadenyuiiioiiunsign Gasvieuliifiudsanuliaihauslunsuumedavesininiile
seprnsBaszglnatu deyatiaonadesiutodunuros Slegers et al. (2021) Fawut AruuUsUTIUTONIIGUFY
Tunsudesgnuianaveaiuuliiniutudossesdnatu waelinasomnuusiuglunsBeszgdnde

lnggransdalsegaleyudanadlundaziuniiveinisdelsegazansaiiiaauusiugilunisds
UsEUIANAUBaNINTY uaruenniiy Simudn uududuresnisBessgivmnsaluniasssosnsBesspiinaste
Aruiugn fallaenndaaiunuidoves Caseiro et al. (2023) fluandlfifiud yududurosnsBassgiiuuali
amaaLﬁaiwsmi@aﬂis@jlﬁuﬁu uazilnadaUszansninveinsdszganme

NAMSANWANLEIY (U) YesmsBeszguesinfiuainausaiiumeifinisBesegiduna nui szey
2.5 m3 T49003r S Iduiniy 2.55-2.76 winseeduil svey 4.5 wms S9eenusawiueiniu 3.74-3.97 wns
HoIUT uazzey 6.5 ns T2evesn UYL 4.62-5.06 WnSHoIUT FellAnganinszey 2.5 uay 4.5 Lns
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fananluszesii 3 '55EJ%%JENMS@GU%@Jﬁ]%ﬁﬂmqiaﬁﬂﬁlﬁﬂﬂ’ﬂmLL%J'uETﬂ‘Uﬂ’]iQQUi%QU”IaLﬂmUaaiﬂﬂgﬁlu WAL
nMsfnwiAda () veamsBeszguesinfnmuiainaueaiiumefiinisdassaduna wud seey 2.5 wng v
P09ATWITY 4.97-6.02 lumsiedndl szey 4.5 wes fYemnuiindu 6.58-7.47 wasdeiundl uavszey
6.5 13 fiva3euiE iy 7.83-10.87 wasiedudl SsasnmsBaszgiennuiisinarilussesi 3 swevves
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o

Awayusuiukasa IR uTeBsEgUIANAUea uenaINu Sanudn AuEIveen 1B guUsHu
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v

204 Miller & Bartlett (1996) Fanuin AaLTIEUAUTEINTTERLNTUANTEEEN5BIUTEY Wasdnnuduiusiv
Uszdndnmvesnisdelszgueadniwieg ndaau uenaindu wan1sdnwiduansliiduii sveznsbasse yu
SudureInsBlszg wazaususuiuTenUIANAUeatY AW adonuwiugIveINsBUszgueniniu 3a

aunsalianisAnwiivaiduluimisasnsivaumedanisilndauegradussuule

a o v
a@wamsnauawamuaLLuz
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