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<ABSTRACT>

The purpose of this study is to investigate the effect of group jump rope program for 12 weeks on working
memory and attention in elementary school students. In order to achieve the purpose of this study, we conducted a
task memory test for fifth grade students at J elementary school in T city. The participants were 24 students
which they were divided into 2 groups randomly(EG: 12, CG: 12). The exercise program was performed for 40
minutes, 3 times a week for 12 weeks. The t-test was used to analyze the differences within and between two
groups. After the experiment for 12 weeks, there were a significant differences statistically in number of
memorization, sequential connection, arithmetic(working memory) in exercise group and sequential connection in
control group. There was a significant difference between two groups in sequential connection. After the
experiment for 12 weeks, there were a significant differences statistically in P and C, but no differences in the
control group. There was a statistically significant difference in Q and C between two groups. In conclusion, the
12-week group jump rope program was an effective program to help improving working memory and attention in

fifth grade elementary school girls. It can be used as an important data for development of exercise program.
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%I ZHBDNF;  brain-derived neurotrophic
factor), 21727 AHINGF; nerve growth factor), 21

7494 A A-3(NT-3; neurotrophin-3), A7 % %FQ12F-4/5
(NT-4/5; neurotrophin-4/5) % (Phillips et al., 1990)
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12) |
post test

pre test(working memory)

establishing research plans
selection of participants in the study
pre test(working memory, attention)
training and operation of group jump rove program
group jump rope program training, three times a week,
monday, Wednesday, Friday, pm 15:00~15:40
statistical processing and data analysis

experimental group(n

analyze results and draw conclusions

[FIgure 1] Procedure
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II. Materials and Methods
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3. Measurement Items and Methods

1) Measurement Items
A 71982 A7,

Weight
(kg)

(cm)

<Table 1>} #t},
Height

o

g

3
Age
(year)

=

Female 12+0.22 145.52+5.49 43.77+10.46

Fel 22|

=

pzs
Content

Group

oA
Group
(n=12)

Control roup

<Table 1> General characteristics of participants in the study
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Female 12+0.31 147.16+6.1145.81£12.51
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<Table 2> Measurement items

Measurement Items

‘Number of Memorization

Workin . .
Memo & -Sequential Connection
Y. Arithmetic
-P(selective attention),
Attention  -Q(self control/distributed attention),

-C(continuous attention)

2) Measuring Tools

2 d7E 9% 54 =9 <Table 3> £k
Azl e = A5 obs AeHAA 4%, F
1% 8 FAIR FHHAAE 1439

<Table 3> Measuring tools

Measurem  Measuring Detailed Ttems
ent Item Tools
f M izati
Working K WISC- Number’ 0 emorléatlon
Memo v - Sequential Connection
vy - Arithmetic
FAIR - Selective Atten't10f1
. . - Self Control/Distributed
Attention Attention .
Attention
Paper

- Continuous Attention

3) Measurement Methods

(1) Working Memory

ArL A AR stos oA EEgow Hu
AL REE 3 o] HAS AA st 58Hd
A gdor Fad B Fo F4d7] A
AR B el ALY A mstell 2Ab, e=AAA, A
37HA AAE AAEa s AA WA 7128
of g Ao zArieHe #e WE&S Ast
A AEstes st A Folxl =AE wet
s vtz wekshy], iR weste AR wet
st7] Weel Qla, EAAA S At £ 3
AN E o] expet FAE A sANE Uhste

ST Aee)

ﬁﬁ

y RS
Nz At WHoITh of WA FAA 2,
WFH, 799, w719 2 g1, F9t paw
FE w9, 404 ANFd dndn F UL

Z 120 FFel W 20%S B wedc B2
L odolu ARel Qi A% 283 £& B A
wg shgivh

(2) Attention
WA steld Ak A AdEAel AAEe 9
L ges HUd ALFAREE 3lo] oRE Zo]
T2 3t AAEHE AARR 3 Fe FoldE 4
A 8 =8o] 7F= 2070, A= 20/ = wjd s
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4. Exercise Program
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2) Exercise Intensity

BTN £% AR 1UF 24 FUE
(HRR 50765%), 57125 <-iL-317%%=(HRR 65780%)
29 A2 hrol Ao
A== <Table 4>} Tt}
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<Table 4> The target heart rate of students according

to the strength of exercise

Brain,

Digital,

III. Results

1. Verification

Experimental and Control Groups

& Learning, 9(3)

of Homogeneity Between

Exercise Target
. Carvonen  Formula Heart
Intensity
Rate
e low-
:;j;‘lm:mz:m“; (208-80) x 0.5 + 80 ~  144~163
208- .65 + t
(HRR50~65%) (208-80) x 0.65 + 80 /m
L i .
@edlqm hlgh h  (208-80) x 0.65 + 80 163~182
igh intensity ~ tm

(HRR65~80%)

(208-80) x 0.8 + 80

3) Exercise Program

FEEZRIHL =4

BoAqe] FHojdt AjFhatate] #zd vl
T9] ]%9—494 AL Fkel 97 o
=} E <Table 6> 2t}

=
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<Table 6> Verification of homogeneity between

experimental and control groups

AZ o] st
<Table 5>¢} 7t}

<Table 5> Exercise program

Ti .
Period . tme Movement Intensity
(minutes)
5 warm-up
8 type 1~4 week
week 3 14 . medium-low-med
i jump rope . . )
time, lum 1ntensity
40 1 rest (HRR 50~65%),
minutes, 3(
12 4 Z;r;g PT 5412 week
weeks JUTP - edium-high- hig
) together . .
in total h intensity
1 rest (HRR 65~80%)
5 cool-down
5. Data Analysis
AFE Tkl ozl As = SPSS Ver. 120 F
A Z2age ol g3l BAFAL. AT FolA
Autd B4 NEEARNE ALHAT. T P
of AR L AFAA Z4 ARe BT @ EFA
Az ANadden, A vl Ag A4 A% Fel
ko]l HEFS tEEE t-test, AP AA Fo Hot
b Apol AT SHER ttest ol &AUTE BE
BAA Fo FELS 0 = 062 AAE

Group
Experi
Variables mental Control t P
Group
Group (n=12)
(n=12)
Number of  20.42 19.50
Memorization + 2.06  £3.17 ~838 41l
Sequential ~ 19.25 18.08
Comnection + 222 250 1208 240
Working
Arithmetic L 235 1395 1.079 292
Total points
of Working 50.16 49.33 -274 187
+6.10 +8.58
Memory(pre)
342.08  335.50
P 14552 +4791 0P T3
. .94 92
Attention Q L0 02 -1.956 .063
32224 309.75
4704 4218 08 01
AYAE BARE & FL7G AR gl
frolgh Apol7h yEbURA kol Aol FRlHA
i, FHEA T oAw A g vng Ay
P, Q, C¢ @t EFolA Folgk o7k YEh A &
o} BAxgol FAHYY. ol g Aol wel WA
o AFWRH BAPY 4o FAF Aol
fomaz T Uu 7+ Wilse) Aol PEHRY
ga 2 4o
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2. Changes in Working Memory

4A 297 A3 FAod ZA7) g8 A RetEo
) st = <Table 7>% 72t} A
g FAFG 77 22, sAdAd, A 3@

)

g o
o o

<Table 7> Comparison of working memory details

between experimental and control groups

Experimental Control Group
variables Group (n=12) (n=12)
pre post pre post

Number of  20.42 21.83 19.50 20.42
Memorization +2.06 +2.58 +3.17 +2.81

Sequential 19.25 21.17 18.08 19.00
Connection +2.22 +2.03 +2.50 +2.48

10.50 11.58 11.75 12.17

Arithmetic 4235 1261 +3.25 +3.01

1) Change in the Memorization of Numbers

Ak FARG 74 g o £
Z

-~

AF

= =
9 Ad d 2042+2.06, Ad T
5

A3t ghol Frtetlen A

(p<.05). TAFEe] A9 A4 d 19504317, 43
pol F7kekgia BAMOE

o8 Aol7t gl Ao e,

<Table 8> Changes in the memorization of numbers in

groups pre and post experiments

G Period
rou t
P Pre Post P
Experimental 20.42 21.83
-3.559 .004
Group(n=12) +2.06 +2.58
Control 19.50 20.42
-2.200 .050
Group(n=12) +3.17 +2.81

gl
e 21.83£2.58, FAIH T 20.42+2.81
o] & =7 vEister A

<Table 9> Results of t-verification for memorization of

numbers between groups pre and post the experiment

Group
variables Experimental ~ Control t P
Group(n=12) Group(n=12)
Number of )¢5, 558 2042£2.06 -1284 212
Memorization

2) Change of Sequential Connection

A8 -3 AgHGy FAHGe] 24 Hd U &
AAdAe] Wty e Ay <Table 10>7 2
o Aol Ae Ay d 19.25+222, ¥ F
211742032 A3 $ Ay gol Fristden FA
Ao frofgk ztol7t A= Ao YEETHD,.05).
FAFAGE Ae A¥ A 1808+250, H¥E F
19.004248% AF o] Z7Hstda EAHo® &
o|gt zFol7t = Aoz YERYTH

A 5T AFAGY EAFAGY A 3P =24
A Aol AolE AWE Ay <Table 11>7 2
ok AR GS 21.17+2.03, EAL TS 19.00£2.48 %
Aol BAFGRT =4 Yephgon SAH
O & frojgk Apol7t le= Ao R UEN

<Table 10> Changes in sequential connections in

groups pre and post experiments

Period
Group t p
Pre Post

Experimental 19.25 21.17
Group(n=12) +2.22 +2.03

-4.244 .001

Control 18.08 19.00
Group(n=12) +2.50 +2.48

-2.421 .034
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<Table 11> Results of t-verification for sequential

connections between groups pre and post experiment

Group

variables Experimental  Control t p

Group(n=12) Group(n=12)

Sequential

. 21.17£2.03  19.00+2.48 -2.335  .029
Connection
3) Change of Arithmetic
Ag A Agddy FA-dGe] 2 Jd u 4k
F A4 WstE Ay E A3 <Table 12>9 2
o AgFTe] Ae A9 W 10504235 AFE F

S

3| grol F7tstlew A
oz  Fojgk o7t Qe FoE UEwth
(p<.05). BAFH G A5 A% Hd 11.75+325 23
% 1217+301% A i, AR

fex]
AR
Fol@ Aol fl Ao ey

<Table 12> Changes in arithmetic in groups pre and

post the experiment

Period
Group t p
Pre Psot
Experimental 10.50 11.58
-3.767 .003
Group(n=12) +2.35 +2.61
Control 11.75 12.17
-1.000 .339

Group(n=12) +3.25 +3.01

Jjjr Exﬂx]‘jr«l A 2 A A

= <Table 13>3} 7t} A
1 A2 11.58+2.61, %Zﬂﬁ%% 12.17£3.012 23
f ol Aerro WA Yeson AR
frol gk zkol= YEhuA] e skt

FHE un)
_1

<Table 13> Results of t-verification for arithmetic

between groups pre and post the experiment

Group

variables Experimental ~ Control

Group(n=12) Group(n=12)

Arithmetic  11.58+2.61  12.17£3.01  .507 617

Brain, Digital, & Learning, 9(3)

3. Change in Attention

<Table 14> Results of attention detail items of
experimental and control groups
Experimental Control Group
variables Group (n=12)
(n=12)
Pre Post Pre Post
(SeleI:cti . 342.08 367.92 335.50 335.00
VO 44550 45132 44791 44551
Attention)
Q
(Self Control .94 95 .92 92
/Distributed +.02 +.01 +.02 +.02
Attention)
ICont(ijnuous 322.24 350.53 309.75 310.45
. +47.04  £50.26  +42.18 4247
Attention)

1) P(Selective Attention) Change

ol e W AdgE
E <Table 156>} #

-‘.‘in:&

2.08+4552, A3 ¥
?‘fok fElom B
! Ao Z  ERT
(p<05> FAHGE A A3 d 3355044791, A
3 ¥ 335.00+4551% A& A Fo]Ho Walr} g

H BAHCRE folg Aol UERLA] WIE}

o

<Table 15> The change of selective attention in the

group pre and post the experiment

G Period .
rou]
P Pre Post P
Experimental ~ 342.08 367.92
Group(n=12)  +45.52 1513 1000
Control 335.50 335.00
.1 .92

Group(n=12)  +47.91 +45.51 03 920
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<Table 16> Results of t-verification for selective

attention between groups pre and post the experiment

Group
variables Experimental Control t p
Group(n=12) Group(n=12)

P
. 367.92 335.00
(Selec‘tlve 15132 145,51 -1.662 111
Attention)

2) Q(Self Control/Distributed Attention) Change

®<%)Eﬂ§ o As A
924022 A7) EA B/ BT 2 o)
EAHorE $93F Aole LR oFokt)

<Table 17> The change of self control/distributed
attention in the group pre and post the experiment

Period

Group Pre Post t p
Experimental
94+, 95+, -2. .
Group(n=12) 944+.02 .95+.01 2.196 050
Control 924,02 .92+.02 376 714
Group(n=12) "~ T ' )
<Table 18> Results of t-verification for self

control/distributed attention between groups pre and

post the experiment

Group
variable Experimental  Control t p
Group(n=12) Group(n=12)
Q
(Self Control
95+, 92+, -4. .
Distributed 95+.01 92+.02 4.287 .000
Attention)

A9 5 Addds FAgde Ad 3 AEe
Ao zolE M E A= <Table 18>3 )
AT 95201, TAPES 92028 YEbsiaL
FAAOE FofF Apol7h = Aom vEhe

g A-F AP d BAFGY] JAd Wy ASE
oj” o] WM3IE AHE ZziTer <Table 19>¢%}
24+47.04, A3
] 74]7(40
UrE} ﬁ‘r(p<05)
FARGEe] AS A W 309.75+42.18, A¥ F
3104542472 A &4 Fo€ o] 3k/\1-5] oy =74

dob my

<Table 19> The change of continuous attention in the

group pre and post the experiment

G Period .
rouy]

P Pre Post P
Experimental  322.24 350.53
Group(n=12)  +47.04 15026 075 000

Control 309.75 310.45

-1 .

Group(n=12)  +42.18 +42.47 33 896

49 F A9999 FAd9e A9 1 A%
Folg o] zolE AW E A= Table 20> #t}
A2 350.53+50.26, & A F T2 310.45+42.47 =
e BAMCR o8 el gl dom
ey}

<Table 20> Results of t-verification for continuous

attention between groups pre and post the experiment

Group

variables Experimental Control t p

Group(n=12) Group(n=12)

C
. 350.53 310.45
(Contln'uous 15026 142 47 -4.287 .000
Attention)
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