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A Development of Algorithm and Programing Curriculum
Model for Elementary School Students
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Dept. of Computer Education, Jeonju National University of Education

ABSTRACT

The content of software education for elementary school students in the 2015 revisions to the national curricu—
lum are not sufficient because class time dedicated to software education has been limited to 17 hours in fifth
and sixth grades. In this study, I developed the algorithm and programming model for Korea. I analyzed domestic
and international software education curricula as well as training platforms, such as Code.org, Blockly Games, and
Entry. The suggested algorithm and programming framework is known as the Rainbow system, which is divided
into 7 steps, 14 criteria, and 3 content areas——understanding the algorithm, the actual programming, and evalua—
tion of the program. Using the Rainbow system, once students have completed a level they can be promoted to
the next stage, regardless of their grade.

Keywords : Elementary School, Algorithm, Programming, Software Education, Curriculum, Rainbow

i 2015-11-19
AL 2015-12-04
AP E 1 2015-12-11



460 =Y2EuSFse| ==X M19H Mz

1. M2 SW uE ZRPES B4 & dausy Z=2ad
Aol sk UE AAL AF 71ES AASA T

e
of AEZESo](o]dt SW) 2. SW W=s3pgo| oist 1

Joz A 1747+ &3}

WEE ekl 2 sl # 2 vlarelh Gl A

712 ICT & wWgoAd Holuh, £a s2e 93 SWil&2 &0 AH )84 AbaL
239 (computing) %% 23H5kel= 249 Quys  (Computational thinking)sh o142l A1 kel A
So10s] dE oldllsta WA =S st Aotk AFERLS &

4
g} 8 #sh "gAel, 7lE 3 Aol B, dE A"
o] ke g ATk AR e #H3FH #3HComputer
uel Ha A9 u Science)e] 1L, o= SHAEA HFE
o 25 7tEA L, tAEA o] ofd
=

2GS FEA A o] oA ol gH=AE tEAE

1

SWe B W wa W zasth = wAe [T ACITHAL St SW e SW S8 F4e] us
WEE o] FAasirh ey 20150 AHE D) I SW Azt FA e wsor FRE gl
WEHRANAE ICT &4 wso] BF AAEe] F3
59 bl /|9ge e ol o] Wtk 2.1 SW 28 549 n8

ol#3 EAEES M4y Y& ngHs SWaLSE-
G AL P or), oufAE ¢ A7) ) vkl WS SWoaS2 1971d EugH
A ANEA L3 o)A AHBE A7 DI} A 7S #2865l o8 MAR A et wsHH F A
Fojste] A ESEE sthar loj[15], AMAY 2ot 71ghe} Aatatel] AAE ARALIS AL gl A
A SWaEEIALE A8t del= dA7E gk A ANEAJTE. AAALL] 2 AAA7 ]

We o2 ZwdA, AEA A4EE sSwass 7] @A Sl B8 A 7124 Teagd o
9] ICT w&3te] 7hg 2 apol= dae]Fs) 220 of, Zea#W 7gel B NS st2Ah 53 SW
) w&o] ¥EF ofRolrt 20060 HHEFANV|ELS W& APHoR e Qe Ty ws&e 7|
SR HGNE ‘ARAT ] o] e meZT of, ollEeo], A3 S TR o FoHTH17].
By Wes Taatg o), 7 Ugo] FaHolA 9k A & AN E TR age] AAE
STHO0]. Hol glglon}, o]Fo= SW AR &g F49

daeE dd AEjolM e ¢ e udd & WHo 7 AT AT 200001 AlFE RN AHEFAV]E
AL sAsta o w, 1 EAe] 2 ol&sti 3 W& £ AN AFEE 24z FAA 1S
28 3 9ly] WEe] B4 a2 He A7) w7, FAoR ICT W& =5 aiglrh A3 We&
TR HEE AT, 22 g B4, Aol ojsfel &u, AFH 7%, SWo &, 7FFH
=g, BolEe FPAZ 4 Aokl mebd w4, FF 85 5 AR PAEel Qo) giE ICT
T3 Ry w52 A5 H5he vjE dyE A g WSl xZsgr) olgd EAPE 25 9
goto] QAT AT At TAZ AT £ 3 200690 FREA/ETS £9 AWAL FH
i, vl A4 ARAEE aFshe oA AAE AR Aee ols Gejo] FrhHAo, 200744 wF
%73

W = e wgolt{14)16] H4o] ABEEA Fo)H A BE ATbo] F2H ol
; 2 38A7 oA ow AdSH 1A A4 AXHel o o
9 wgol BE W ® o gge] 25etadA ICT REUAE AdeH 2

a
245 Asigith o2 Y8 Il SWouS3g I Atk



1,

ke
pi

-

ko]
pal

=
O,
¥

=

=

=

< F)¢of

|
=

71 fleiM = SW

A

T

]

5+

]_

5

dF& 7l
Z}F
A}

3 Al
T

o A "o} A
t}. o ol4 SWe| Player’} ofuzt SWe| Maker

g el oF

A

Eay

]—H

ka1
o
T

2.2 SW Az Z49 1S
o~z

214171

Aol M AL

!

<0

b, @

o
)
B

—

Ny

el
w

o
K
o

X

Eigey

1=

g Fed SWe 7|

A

T

& A7

Fol SWel ofaf, dap= A

A3 17AE 28

o

i)

o

~

o

Cl
hy
o
Mﬂ
el
T

T

BH

Ptk e SW

9]

=

=

=

}_

5

o Zgsk SW

p

L

o

[

=29 Qlejrt £
A8

1}

AL

ki

=

=

ok

bl 453t

G, 2 e ok

9

o, 52 2387 9o

o

§ SW= 78

I

E3, 2015 A wKIHge] AP o RE SW

w&E 23

SECECELIEE

o~
=

4 gt 2

1))
y

7} o]

=
T

Al

|

]
ﬂo

el

=y

o

7o
NI
el

H|

o

171 #1s) SW i

9|

=%
[€]

ko3
T

J

S
~

1=}
hus

=N
o=

il

fud

Code.org®} Blockly Games,
A

L
L

boje] 7hA] )

pid

A A

ke

Zarg e

3.2 ZRIYel Hx|
Entryl A AlA]

3L

IR

phyA

4,

A

g/]

=
=

dto] AAH o SW

5

%512
=

=

ey
2

&
1= 8
5t

9

A

A

T2l 28y o] &

S

1

3

KeN
=

=%

[¢)
ERPAFTAE X ]

SEEEED

A

RS
A

o g] L=
I
2005

Ran

o
Br

Bo

)
ox
4
Y

TR

B

oF
TR

o
B

o

]
B

o

SRR
°l
bol ol
ol

tol 33
e
A=

o]

L
L

1

}

pal

9

olE
2174

PG AFgA7H
[e)]

bl
ohe

[

[

[e)

o

=

=

CIEE
CIRES

5]
B
FiT.

[

al
o]

=
A~

2]

1

L L.
peat, until, while, for

o glvt

s}

=
=%
[<)

1=

o Al &g

=
=

3

SFA
of

|

[

zage A, =28

3T

Code.org®} Entry, Blockly Games

A} o] "
g w8S AAHOE =X a

Bl

12|E9 o]

I

L
L

o
o ol3l,

3
]
=

25

o))

o

Hic

o

3

I
ofp
BH

A,

9]



=

| ==X AM192 X4

e TEEX "
o H ® T
DL oziz R T o %ol
ﬂ%ﬂﬂ Il ' HOE o e S~ WM%]Q o BT
S E&E o o Ay T oo m T FEREE B B l
By DR g oo N BE MG o B, P B =
o N SO = T ® s B e e I T - #.n&uEfﬂ IO
%iﬂr%zxﬂ o T oo TR BE e ST w
= Jl MW = :.L X _A_-n_ T MWL DT AT ‘% O#E 17_7l ‘ml #E E ﬂ.ﬁl 17rL - ‘_MM q EE JE OnM aL B
o % o= B RE o o " T g A o i S
=0 — XO = Np o 9 o X JCH wp w iy o
S E 34 TN tegty ZELT TrToo -
K- ~ — _— \ﬂﬂ‘._,
QJEMM_E 0 B D T oy A x B m ﬂs%ﬂ. a T
&r_]wo_%tyi X %wﬁ%ﬁ% mnm%ﬂ - Ry TR =T
o= X CRE o T e X 3 I S — ., B XA
Zwlmmmoﬂww S Wﬂﬂ%w N E %%%egwa ﬂwﬂmaﬁﬂ ® g
g (TS LE I Mmﬂm_ﬂ% F R @ BE e T A T o
5 Moo & o KO LT g R o M5y B om Ay S
oo s B ow LI TR T bl a F° = oy =% 3
R ~ w e T oW W LB W hop T g o
sz 0T Ry B sEEEE T = % o TR R R
= T 2R e o = To ! g ooy — KO o o A R JI,|;o o
anA in,,iLﬂw 1l ﬂm_sxﬂki ATHE;MP ﬂaﬁa‘_lf_%i EA7L 2
F Ry TR R® g e VG ! 5 o ZEE g © oy OB i
moOoww = . coox " R Ry HE = e
A T = N¥T o xR oy R T g L B
) %%Maﬁ m\lw.aﬂmwah mﬁi%ié =@ TN
B i o PTLE<Z LR
E_ym oo B Sl ﬂ%ﬂl Y %ﬂ .Jl.h AR B o W
Qv 4 ol =4 B P E Mo E ST LW T
W S am TS P = - >om o oa
@%%gaawqqmwo P BE &
— = - X X
numnumw_wumadlmrﬁu;%n,zf%. nhﬁ:ﬂav = o ﬂu.mfﬂuﬁauﬂ
%ar.ghﬂasﬂ%pom_%}ﬂ TERe e e T T W
%%%Mﬂ%ﬂﬁ%ﬁﬂ%w ZeE Y o = L os ol o < @%3_%
5 = = B o B o < wr n_%‘_ > ' T g ne A= R o b w do -~ Bou BT
%@@ﬂ%ww o F Mo o P o it - A TR Eg
nh#uLO»omﬂE_utd.LMmﬁamW%i o T < = BB o ﬂkbtﬂdm -l Mo
. o, N Ty T .%@%%aﬂw Sl
= }aﬁm%%oajﬁﬂAE B &uﬂmuaaqPATﬂAEﬂdﬂ«_s :ﬁ&raT?
g wrﬁr%lvmhz%m_ moo_%%.%zﬁmmm 2 o= P Ta
o ™ P e N o i 3 ) T & X o AT N r o Ty
MM&W%%%%&.ﬂE%%% @@%%mﬁmﬁ%,au&urﬂ@iﬁﬁ & w2 ol
~ - ~ T ! o ! ey f ~ ~ )
gl of Xﬂutmﬁd%%ﬂ%%ﬂqg ~ ﬂ%hmﬂnm@&lﬂﬂwlﬁl_bt;lwm&o_oﬂenm wu:wﬂdﬁ
B o XB W B =T ) I ~ NI R wE 7+ o N o= = M o O
= A Mo or BIK o) o do N SN (- N el ol
X Vﬂf,&%@r} - ~=E O _sﬂ%gﬂiﬁpﬂ = D X
O R L - 7 iwf@xm%@o_}%z% o om My
K B oo o Col gz gy B oW E il o = oo G+ T bl = %un%me Njm EL 2 S
m,wwm%anu,a¢o m L Zzae’ PR = zITx
= TR LT EERF D I wnqﬂim%%a%ygﬁ;%_zz NS E B
uAmm_ow.‘_ﬂLxlz,_ WL B B B o H| Jovr, No ] Jo Eﬂﬂlﬂ:oﬂ op %Mume __m__._ I T N
=~ r T o e jating
I I S T 01% iy W X 1 ® e oo ﬂl T o= N o %o =) W % = r ) 0 X N =5} Mw
_ 4 F owl @ EWUMA Mﬂoﬁamoﬂ%N%Limuﬂ RO T T TR
TowE R om o L & N HE
n ® e ® o AR s =o i of o N ol B B
X ™ o o P.Ma mm X OB = Ry ol Bo M
K% W o of i o wr X
< JI]U
T "



o
‘mO
el

]

7b @ebA = ol

o
)
oF

o

pyl

3

i

X
i

o 7} 7}k

e

(&)

(=%)

EUGERES

S

2

i

Nm

ofp

ofp

ES|
=

Yol

Z

3}

7z
=4

1o

]
il
T
o
1]I

|

~
o

= AR

ol
3

oy

2

o
o

el
ojn
oR

+

o

B
=3

tol 2A 34 FA

o] &3]

=
=

ta, oy 7R V&

o] & 3]

_L
=
s

)

KO

S
e
0
wK

i

Tor
B
2]

oy
o

el

A=

0
K

o
Nl

of

el

[

B
25

(&)

= oy

SET RIREE

2~
s

3},

3l

I

)
de o

kel

]

7
A 7%

A<
e

ok
ot

o o Abgol

2=
=

et

o giA AR

ey
, &=

al

—_
1o

_=
o

il

=]

s

12

9]

J)
K

oy
o

=3

e

m

~K

0
Nm

o}, 270 we} £

é—}

3

25

1

—_—

~
&

o
T

X
|
i
o

—_
o

)
~
o

il

_—
o

il

jure

B
=3

H

T
(]
b

2I4Y 2o 43 JIE

hva

4.2

| As7)

=
=

Al

2]
)
N

=

oF

(%)

3} dug]Ze] BAAE o

=
[s}

9. AFE e 7]

b oglom, o 7px WS

ofp

TAAR AH 7

§—_]:

o

(27)

b ol zo) wet Ay} delA

s}, g

N



=

| ==X M19H |4

gk o w o]F, H= o
o2 olF, f= olF, olglE o]F¥ £ oyl 7}x

el

o
R

g A = Sl

Fol &4

S

o1&

gole

), AAY

sict. )

a3
=

H) 31

=
=

). ATH), BT, 2AY 2T
o 27)

Al
hl

bol %

BH(<=), A FHH(<>)

o 2ok
&

oLt A}

74

bl 2t

2709 o)’de] ol FAlel ol F

2 WA e

R

L
T

d& A wol
Alell 712
(%)

el

el

wr

!

el
R

2l osf =

AAFAA A

3 BERI7=

(3+%)

Z Y

22 o] 7HA] HHom

AL

p
L

AR 717

L

L

s

o

hA

=
Ha, 1

=S

;‘5—1_]-;", Q)
25

A
BE

o
[e)

ofp

s
3

el
ol
T

o
TR

e 22

9|

oo

gl A A

¥

<0

4. 2

1
=

Fol A# e

o

=]

T

=

=

A g

wje} 12

a3
=

!

t}.

s

0

B

juze]

X

Ao

0}

i

H|

vl

ES

TR

N
;O.ﬁ

TR

plo

TR
T

=

T
N

o

B

Far

o

3l

o]

a1 A&ttt 18 3 (and),

5

ol sl
]

9]

=4
o

=

=

=g dakat
E=(or), ¥4 (not)

(&4)

11.

 ZEaYY =

(=%)

hel

jIK



G2 susio} g

Al

el

(232

= =4, ZA Al

pal

A, o

o
el
o
i

|

N

1

o

e
oo

&, @l e At A

=y

o
Ny
o]
=

o

oy

14. o8 7kA dEe] Ass

b, selol A4

Aol A7

ae %

5

A

uh el A%

3

3

el

Hod

9]

FEE A

ki3

of o

3

oK

Al

2adg as> vde] SW 4 A

H|

ﬂy!
Nl

oW

ki3

2ol o

3L

=

oAl Aeke g

ul Aol A
i

=
=

7}

=
=

groltt. AlAl

171
Aol A ARE-E7] e

oF

L
L

e

7wl
oK

|

[1] CAS (2013). Computing in the national curriculum:

= JEeor

Al aLAj ek al

3}
=

#3

A<l 7} 7]

l

@ 7

A guide for primary teachers. Computing At School.
[2] Code.org (2015). Hour of Code. http://www.code.org.

olws stzAor @4 2] oldr). wet

o
=

oA A

=
m
[15)
—
o
g
=
2
o]
(0]
n
(]
~
&
8§ 3
3
CEES
<
=)
oS
= &
n +~
@ =
22
i
OO
el
g il
o RO
of o
JE L —
0
= U
F X
T
B
o B
o
pu el
o 1ﬂr|L
N __roe
ﬂ st
e
N
0 ]
N =
o ﬂ
<
= cX
=
T A

[4] Gapsu Kim, Chul Kim, Hyunbae Kim, Ingi Jeong,

Youngsik Joeng, Sunghun Ahn, Jongwoo, Kim

(2014). A Study on Contents of Information Science

EA7, 2015 NA w&dAge AXNE 25 A7 SW

Curriculum. Journal of The Korean association of

information education, 18(1), 161-171. Korean
Association of Information Education.

[5] Google (2015).

https://block~

Blockly Games.

A7} ook wheb B el AN wE e

Els

L
L



466

rok

=EEuFsE ==X M198 Mz

ly-games.appspot.com.

[6] Gyo-Sik Moon (2007). On the Direction of the
Computer Algorithm Education Based on
Conceptual Algorithms. Journal of The Korean as-
sociation of information education, 11(1), 29-38.
Korean Association of Information Education.

[7] Hong-rae Kim, Seung-Jin Lee (2013). Analysis of
ICT Education in Advanced Country. Korean
Education and Research Information Service.

[8] Hwa-Kyong Lim, Jin-Ah Kim, Jin-Ho Bae (2004).

A Instructional Learning of Sort Algorithm by

Role—play for Computer Education in the Primary

School. Jounal of the Korean Institute of Information

Scienctists and Engineers, 4.

Ministry of Education (2000). Guidelines of

Information and Communication Technology in

[9

=

Education Amendments.

[10] Ministry of Education (2005a). Guidelines of
Information and Communication Technology in
Education Amendmentss.

[11] Ministry of Education (2015b). The revised na-
tional curriculum 2015 for Primary and Secondary
Schools.

[12] Ministry of Education (2015c). Guidelines of
Software Education Management.

[13] Min-Young Lim (2006). A study on learnability
of search and sort algorithm of data structure in
elementary school computer education. Jinju
National University of Education.

[14] Ok-Kyoung Han, Jae-Hyun Kim (2009). A Study
on a Strategy for Spiral Curriculum Model in
Algorithm Education. Proceeding of the Korean
association of computer education, 13(1), 129-134.
Korean association of computer education.

[15] Tucker, A., Deek, F., Jones, J., McCowan, D.,
Stephenson, C. and Verno, A. (2002). A Model
Curriculum for K-12 Computer Science. Report
of the ACM K-12 Education Task Force Computer
Science Curriculum Committee.

[16] Youngsik Jeong (2014). A Study on the Content
Framework of Algorithm Education in Primary

and Middle School. Journal of The Korean associa-
tion of information education, 18(2), 275-284.
Korean Association of Information Education.

[17] Youngsik Jeong, Jungsu Yu, Jinsuk Lim,

Yukyoung Son (2015). Theory of Software

Education. Simass.

PPNV

g3 4

1996 F=H S sta 8t -3t
P58}

2001 = do) el AFE S
THL 584}

2004 F=rad o) shal AR a S
PHL 5 A

2004~2011 =57k oA
9]¢

al
e-mail: nurunso@jnue kr



