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Effects of basketball training program for 12 weeks of after school on

physical abilities and leaming related factors
in middle school students
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'Department of Physical Education, Chonnam National University
’Division of Liberal Arts and Science Mokpo National Maritime University
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Abstract The aim of this study was to examine the effects of an after-school basketball training program of 12
weeks on physical abilities (grip strength, endurance, and flexibility) and learning-related factors (cognition strength,
cognition speed, concentration, and mental workload) in middle school students. Middle school students (Males,
N=20) were recruited for use in this study and were randomly divided into either a basketball training group (n =
10, BT) or a non-exercise control group (n = 10, CON). Two-way repeated measures ANOVA with post-hoc testing
was used for data analysis. Results found endurance and flexibility in the BT group were significantly increased, but
not in the CON group. In addition, cognition strength, speed, and concentration in the BT group increased and mental
workload in the BT group slightly decreased. In contrast, the CON group showed a significant increase in mental
workload. Our findings show that participation in after-school physical education activities (e.g., basketball training
program) positively improves physical abilities and increases brain functions for learning.

Keywords : after school, basketball training program, physical abilities, learning related factors, middle school
students
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Table 1. Subject Characteristics wE gate ik wir(Heart rate Reserve)=
Age Height Weight Karvonens-2jell tjste] Altatgial, — AZL(40~
ors) (cm) kg) 70% HRR), F74%(60~70% HRR), LZA%=(70~
(NETw) 14.8+0.42 160.99+8.83  59.43+13.73 80%HRR) & F&g AAEHch AAE & Fd 22
CoN I9& olgf9] [Table 2]9F Zth
14.7+0.48 166.94+4.94 70.29+16.52
(N=10)
BT: Basketball Training Group ; AlMBtE=T =X
I =] e =
CON : Non-exercise Control Group 23.2 dHgSSH =8
AFATE L 20mE 272 S48, 2HS
2 ctmsis UAg oFAE AF8ale] SAAAT. AANE So}
2 g7 Sl ko7 #3]7|(DW-704, Japan)Z =438tk
AT AT W Foll 1253 v ¥ 2RO
. -l | o
S, FA), A FAAAEAARE, dASE, AT w3 ARE LAXTHAC A A1 2HeE CANS3000 7]
A ekl M 996l wistel GebiZl A g g i) softwareLXSM D3-1)E ol g1l o}
TFS =10 T 516 7] :
o s T3] H(basketball training (BT)) 2o] PAE 901 ZAFTE o] ZAWAL vl
3} FA - H(non-exercise control group(CON)) 2.2 1} gl & 2 BB AFolx ©HEu A monopolar
T3 A 7I17H125) APRE)F S(POST)o #Ql(Al . 3 - - -
Tl =% ]1_( ) R ) 3 ) I H( derivation) ©.& a2 =48 o)u) AbeE HZe
A B e e B =)
AR S AN S FAAUT o158 mze Aastn, Asle AT B @ B2E
9 — Y
) < o&ato] 9ol Sl olEH S AAG A HEATS
2.3 MEuH 248 st
231 40 5 57 EH =272
o] AF¢] ¥ T Z2IHLE HehgE Yol & 2.4 XI2xz2|
Z_}'% Z;: lz—zl‘olj—, %_l—zl‘%_‘oﬂ 3§L JE]_T’_ is_].’ i]% 60% /\]—30}-04 7], %Xé,‘ B:]OIQ,] ﬁé%ﬂ}- E‘?‘ﬁq —}_% _—Ij_{sh:]__g_
= o R RLER w T,
de] E7 FAS AR LB FABAL BB goanao gase
U =
o O =] o) o [e]
7] 6] Fo}:}\o]'e 01‘731"7 -‘Ho]—OIL HH T’I% }\] %H]TL‘%, "é %% t—test@%i’.i 7_1], %Xé]ﬂ?‘% @‘_ Z_]'A]’@ H]E/_
O AleEoz o2 AXFY - = - N
&5, ARiteR for ANsin g o] BAYS BAsgon, 9 1 BaYol 3
Table 2. Basketball Training Program
Procedure Weeks Exercise Dzlrn:'i;)n (I;t: nr:;i
0
. -
Warm up 1~12 *Strmh‘.“ 5 10min 40~60%
court line running game
*body control *ball handling
_ *pass *dribble o
1~4 *shoot 40~60%
*all-court dribble & shoot game
Main . . . s .
exercise 53 ball handling *pass dribble 45min 50~70%
*shoot *rebound game
* ball handling, dribble, pass practice
9~12 * man to man defence, zone defence 50~80%
* all-court 5:5 game
P
Cool down 1~12 slow-walking Smin 40~60%

*stretching
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o], g
(Repeated Measure ANOVA)S AA|8ta, et} A7)
t

AP A g Aol WESRENEA

7voll Az AF-go] 918 Al tiu] 7 Z(contrast test)S AA]
sto] A da} FAFEe] Jo o] 2pelE 418K

Azl ol a=05% AT

R2FF A F 5 Fd 2ol Fo F L%
a9 BARGY] SEFH s U nESH A
[Table 313 2t} AHA T 3k A7) A 7

A4 p=0012 SAH SR Fo]gt 2ol 7} YEL
E‘r. uis A7 59 AT A 24 1

oz FolaA F7Hp=.001) AT, FAH TS
ARoZ Fo3 Aol(p=112)7} fAolet. ool
AN A 7k AFARAM p=67302 FAZHC
Frof st AFolzt gt fra el vist Al71eh get
F2-go A p=0012 SAH R fo)gt o]z} 1}

o

30 o> RUopoh oft @ XT oox rf mX
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Table 3. Physical Abilities Responses

ok o E A3t $EPTS A AL
sl E7Hp=.001) 3tAA T, A ES &
9]?1’ i]'()]([7:-479)7}' BA XA E]’

Zgol| A p=356202 FAH R {23 2po|7}t QIR
ARG tigk A7) Het 7k gzt

o2 FAHLE Fog 2ol fidit.
Al71eF ek 7F 45 Fgol A p=0332 § 74]*4
of gt Apol7t YEREANE tiul A ARl A=
(= ogz)ﬂ} EARHp=154) SAH R F3 i}om
AUk ZgF-sted] digk Al7]ek A 7 dsatde
A p=0292 FAHoZ Fold zto]7p YERT) div]
A% A BAHEE AP AR A3 fFos &
7Hp=.029) FHAG, SEHHL FALE Fol 2}
°l(p=239)7} ATt

=2
>
~
i
i
(93)
(U8)

i o op
ofy
)

o =

Varibles Group PRE POST contrast ANOVA F P
BT 61.50+9.64 81.60+6.94 .001 Group 17.947 .001
endurance Time 159.094 001"
(repetition) . o
CON 53.30+9.87 55.20+10.48 112 GroupxTime 108.881 .001
. BT 31.53+8.85 33.44+8.13 Group .810 .380
grip (it;“gth Time 8511 009"
CON 28.77+6.37 30.19+6.63 GroupxTime 184 673
o BT 8.2+3.99 11.92+5.98 .001 Group 3.070 .097
ﬂcz‘clz;"y Time 22.995 001"
CON 6.7+£3.12 7.1+2.68 479 GroupxTime 14.932 .001
Table 4. Learning Related Factors Responses
Varibles Group PRE POST contrast ANOVA F p
cognition BT 52.77+11.07 55.75+6.98 Group 1.095 .309
strength Time .069 796
(%) CON 52.37+7.41 50.68+5.51 GroupxTime .899 356
. BT 39.65+7.37 42.46+6.82 Group 1.927 182
cogmttf,’/?) speed Time 168 686
CON 46.64+8.93 41.85+6.42 GroupxTime 2.481 133
. BT 51.44+4.73 53.20+5.95 .082 Group .188 .670
°°"°‘ZZZ;"‘“°" Time 169 686
CON 54.70+6.59 52.18+7.03 154 GroupxTime 5.348 .033
BT 51.08+7.34 45.87+9.32 239 Group .045 .834
mental( l’\/’:;)rkload Time 028 869 *
CON 46.17+8.82 52.17+10.36 .029 GroupxTime 5.605 .029

BT: Basketball Training Group ; CON : Non-exercise Control Group
* p<05, ¥+ p<01, ¥**  p<.001
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