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ABSTRACT

As the technology of information communications has developed and its equipment has come into wide
use lately, the social structure has been changing from industrial society to informational one. This
caused the transformation toward the society in which computers solve complicated problems by using
various and a large amount of materials from the society in which people solved simple ones by using
a small amount of materials. Owing to this change, each nation in the world became interested in
computer science and coding education and added them to school curriculum as a new subject.
However, the studies about ways of teaching and learning to educate computer science and coding
effectively are insufficient and preliminary elementary teachers have no interest in how to operate
computers or teaching coding. So this study suggested the way of teaching and learning which can
educate the process of how computers work a command through unplugged role-play. And this study
analyzed statistically the learning motivation and study achievements of how computers work between a
experimental group used the way suggested by this study and a control group used a general teaching
way. As a result, the way suggested by this study was more meaningful in terms of the learning
motivation and study achievements of computer science than a general one.

© 2018 KKITS All rights reserved

KEYWORDS: ALU, Coding, Coding Education, CPU, Display, How Computers work, Memory,
Software education, Unplugged

ARTICLE INFO: Received 9 February 2018, Revised 26 March 2018, Accepted 13 April 2018.

*Corresponding author is with the Department of of Education, 27, Woonggin-ro, Gongju, 32553, KOREA.

Computer Science Education, Gongju National University E-mail address: kwyangl53@hanmail.net



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 13, No. 2, pp. 221-229, April 2018

1. A &

AT AR T Ve B AR S 717
o Hgd weh A Fze A4 ARRdA AR
A3, A gRe ASlE wEketn . ol
AE Fxo] WEte AL ¢ ARSS AHEEY
ey E sk AFedA st B
AHgste] B4R £AE sl dste
ouigity. A4 HRIL AR5 oA

il Mo

oo R g

b o
il

>
ok
T
T e
r

o
O

re rr Lo

Aush Bie 2AE
53, BH A4

, AEE St 1

= 5
L VA
xo

s

2 orr
g_:’
(S
:(?l_“
ok

ol
off o
I

=
N
offt

2

ol rlo =

rr

g 2

F7hge] A4 Bus Afe B% Y

o AAAOZ AANFT ¢
dd) #9o Az FHT
] sete] T3 AAHE u

o
o
lo
i
o,
lo
gl Ho

-
ol
4%
|o
=)

o 2 § 2
o > dd fo S ol o

o
v
¢
oo
ox .
[

fote)

(o3
i)
we ¢
rlo H
Do
—
=
N

=

>,

~

>,
Q.

o o |
fr o (m

2 rlo
i—_;‘ DO
=
o rL
> o
> me
o B
R ol
yo, 2 £
ﬂ‘ ol _rlo
: —_>‘:, mlo
=
=i jVL‘ i

rlo
(@)
o
[N
D
(@)
=)
oQ
fo
m
rlo
El
Ho
ofo
>
o
o m
i
=
il
L.‘L
2

=

(@)

=

N

_\:_L

2,

2

my

4 o

v

FJ 2
Y

% %

= B o

= vo

o i&

=1

SIS

o

to
w2
—
™
o

b
[
fm g
o,
2
£l
Ho
)
ox
o
l-‘Ei
il
=l
%0,
i
=
O
=
1o to )

o &L HN JH 2
rO
o
=
o
QL
£
=L
HI
{o
=i
-
et
2
X
r
18 > l:;ll =
! o
v
ot Rl
fob g X0 B ol wd

Y
il
p‘L

rir
2l
=
>
kg
fo
(&l

Lt

[

=
ol
of2

o

st 2=stw 18dEE Aty Yt

oleld Aujd 4o %Fo wg

Bl omd e x>
e D S - ol =

_ﬁ
[&

i

I

o o¥
(o

> 2
o,

Y

>,

o

QL

ok
tlo
4
O:ox{:,‘

of

ol
re
_>|“_ —_
2
=
%0
Y
=
o

_‘

30

=l %)
g A AgelA FAYEY 9T

—
—
—

N
- T
S
—
(S3]
ri

do

=2

X

B~

|

I

do,

2

El

Ho
e w4 e

o
2 o

=t

>

L (6 Rl
M Ho

El
Ho
o
i
o|r
=
o)
Of¢
r
i
R
o
ol

)
=2

=2

e 2 rr

82 o =
S

> o

fr o

N

M

sasior @ 2Alol vial TAZol L Bzl

g &M SGHT AT GFR A4 BA,

32 e 28T £ dE 2Y0n678) S
[a13

E:
T2 o5 AU A et gFd o
_/’[:

AT 5 ot

o] TH9,10].

1

N

N

N
1

713 AFdte n



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 13, No. 2, pp. 221-229, April 2018

21 A& 1=

[
(=
1%
oy
o
ok
rlo
o
= 5]
o
i
_|>;
ofo
P,L

Lok

O
)
re
rdo
AC)
f
Lok
bid)

_?‘_',

)
&2
f=d

o i
d
A
T
¥

14
iz
o
=

—

o
=
L)
N
[
[
[
=
oH,
re
rlr oot Rt

o

:(u)gs

g_t’

ket

o e

a4 et

vl
g

ok

N

wfn -

o

i

2
TR

:(u)gs

it

9‘11‘

Lo g Iy o o
Lok
hid)
o
jini
=2
i
e
fui
I
1o
r2
-

riroa

<

d

=

%9,
Mo

glg
iJ
X
inal
>
X0,
> 2o
[
il
&
[
[
El
=k} o de

o
i
o
(2
v
ofr
ok
rlr
=
ko‘l
M
k)
4
HE 3o
2
O
°

i)
o
o,
o
o -
4
4
H A
=
=2
2
bt
re

|

vt

.

(n

)
10k
Ao,
r_‘.(g
)
i
=
o
kA
%0
re
il
S
.

o
e ofy
L ro o
[
of\
of
ok
=
ol
)
6 o= El
E Ho [0

=
=
:(E
S5
rlo
re
-

N
oxl Ho ok

e

ity

oX

=

i

o L

{o

N

- 1)

M =

24

%

i,

ol

2
ro
kol’
—V‘—l
i
19
r O
Y
=
N
o
£
%0
o

ST
=
ox
rlo
=1
Ho
=

(o3 _[_(‘)(_t‘
Bl

—

o
rE

S

=)

o

-

- 1g X 2 12
Jﬁr&ﬂﬁrﬂ?ﬁ
K3 (
—Uﬁl_ﬂml{‘
P
N, N oY

j'g>~
D%
@;3
ke &
rXQO (
ofr -L?L
Eéﬂb‘m
_pJO}ﬂ
o g
= =
k)
o
_124_'?4_?;
H‘llﬁ
o o f
A=
o 1o}
o rg — ~
fuo4

oXx
ol
45
ful
re
-
=
ox
lo
ol
=15
v
re
R
N
>
o
ol
rd o

- 223 -

32 €Y1 9=

E 1. dEgas 93so]
Table 1. Unplugged Role Play

St ES] 9

st A: CPU(Program), ©] 9&-& o2 Aol A=
A Z2 o] Foth =g g 94 T
L Y EA TE°] dof T UL XA g

st B: ALUMemory), ©] <& ©& A X9}
Yol A ke 71281 CPUYF £3% 4% A4k
3%t =3 CPUZE X, Y 32 &34 X, Y 3
< g FHokgt st

EMica:l

Aol FIP3tr] M CPUPrograme e &5
Z), DisplayE ¢3¢ &%4, ALUMemory)E ¢ &
SAE el aFol P aFel &3 S
=2 ARl Ao P TEAE AYD F
S A7 AFsIE ZIndd. A Ae A
Ae HHES 1 HEe FIL FYEM €44
o2 HuEAM Z2a9e A3

L 8t Ax Xl 4 B8 shBelA Ao R
WA AR 9Ee YT
2. 84l BE Xol 48 Hata X Dol AW g
s @,
3. 34 At Yol 2 BE18 SABAA ANFOR
W OE WA 9P e
4. 344 BE Yol 22 Dt Y dol A4E QL
715 @,
5. 84 Al Thest ol Al WAl Wee g
51 34 Boll7l Xt Yol @A) ke 2 7R
5.2 84 ColAl (X, Vol 147 Hede
6. 34 C= e gol (X, Vol 447 @ue
A
61 X g@el st de o
62 Y gl Agshe Be Hrh

[o

s},

CPU(Program) ALU(Memory)
B Xel 4 tja}s] . u
M Yol 2 g3}7] 4 2
M (X, Vol "3 7]
Display
X
1 2 34 5 6 78 9 10
Y 1
2
3




Journal of Knowledge Information Technology and Systems(JKITS), Vol. 13, No. 2, pp. 221-229, April 2018

oy A Y FHLAZ £Y& A3 &
Ay S50l T 94 YuE & ofsfse
T4 84+ CPU(Program), ALUMemory), Display
olatt. 1A FAAA ] EASHA BAT, B
Aol ZHFE = CPUProgram), ALUMemory),
Display® 4=l itk 74433t

Xell 4 9&}7], Yo 2 87l (X, Vol d#7]5
cHYE HPds o, dFHas 9d&so] 34
3} dZFyas  gdsol  F CPU(Program),
ALUMemory), Display Zei= <& D3 #Zoh. &
A+ O D, 853 E5L a¥ D9
g 3ol

U/Memory

How Computers Work. Name ose

o o it un e CPU tls you o plt an (. ) porton
S e Lo U o0 b
Jia 0 5ot ieracion b g 1

ssssssssss

™ out
Nare o
CPU - Program 1 CPU - Program 2
How Computers Work Row Cocapn e Work
Grosings CPU Yoo as o Contral Procssing Ui (CPU .
e roram and i e ier componens whie ey peodto g Gmetngs UL Youoh o th Corteal Processing Ul (CPU) i o vt o
 Drwing commance D e
Pt aic e Memary e
B0 e o chack

g
i
H

Slbere you )

000000000000000000000000000

0000000000000000000000000

a8 1. 854
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Figure 2. Scene 1
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Table 2. Study Design
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Figure 4. Learning Motivation(Pre-Test)
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Figure 5. Learning Motivation(Post-Test)
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