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ABSTRACT

In this study, we have look through the national progress of computer science education in South Korea and
analyzed the main subjects and contents of each period. We suggests the ways to evolve the current computer
science education in terms of class hours for computer science education, hierarchical instructions, and the limi—
tation of current national curriculum. In South Korea, it has been leaded the computer science education in the
world since the it was promoted in earnest since 1995. Based on the recently revised national curriculum, South
Korean government are taking efforts to nurture a leader through computer science education in terms of the stu-
dents’ future skills. However, it should be promoted to strengthen the ability of not only problem-solving ability
through programming education, but also balanced computing and digital literacy through enhancing the ICT skills.
In order to improve the curriculum of computer science education in elementary school of South Korea, a suffi-

cient class hours of computer science education should be secured first.
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<Table 1> History of Computer Education of
Elementary School in South Korea

Curriculum Year Grade Hours
5th 1989 476 -
6th 1995 376 136h
Tth 2000 176 200h

2007 Revised 2009 176 -
2009 Revised 2011 176 -
2015 Revised 2017 56 17h
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[Fig. 1] Level of Digital Literacy in South Korea by
Ages in 2016[22]
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[Fig. 4] Change of the core factor in computer
education from 1995 to 2019
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<Table 2> Suggestion for the Hierarchical Curriculum for Computer Science Education in South Korea

Core Concepts

Information society is a society centered on the production and utilization

Elementary School

Middle School

« Characteristics and  career  of

Element of Content

Function
High School

of information, and new jobs related to information are emerging. * Inf society and e © information society - o Scence and - Explore
- « Protecti informati . N . . . * Analyze
Information  Protection of pesonal nfomition @ |, i, of pesonal nfomation and | + Information seeurity and + Evaluate
Culture Information Fihics | "aformetion ethics i the right values and behaviors that members should -mm copyright seaurity « Practice
ormation BUICS | - ve in information sodiety. —C"’“—mﬂgf. a « Cyber Ethics - Copyright utilization Planning
* Prevention of internet and pame N N
addicti = Prevent cyber violence and damage | = Cyber Ethics
addiction
Representation of | Analog data such as numbers, letters, pictures, sounds, etc. are converted = Type of data and digital . iwital R N
Data and Information| to digital and processed inside the computer. representation Efficient Digil aon - Amalyze
it " * Expressing
- . . . - . .
Daaand | Processing of Data | The data required fo problemr—salving are proceseed into information ant | (ool €ig a0 g - Select
" - f . Create a presentation documes ) .
Information | aod Information | expressed in the required form.  Noerical dm * Colting
Analysis of Data and| The collection and analysis of the data and information needed for problem + Collection of data « Analysis of data * Coliborae
Information solving is done by searching, sorting, processing. and structuring. . ing i - of
Abstraction is the process of understanding and analyzing problems, . ing the probl * Problem identify
Abstraction | removing umecessary elements for problem soving, or breaking them |+ Understanding procedural thinking | | Lo it the problem * Problem decompositin and
« Extraction the core element modeling
. N R * Examples of procedural thinking in |+ Understanding the algorithm
Algorithms are efficient methods and procedures for problem—solving. . life . . . .anam
Algorithm . i - « Extract
Design algorths using various control stnuctures and analyze algorthms, | | PeTXadine Sequentid structure - Algorithm design e
Problem —solving in terms of execution time. * Understanding Selection structures - Algorithm analysis « Di i
* Understanding Repeating structure
and Programni - Desiging
= Program development * Expressing
~Taput-end-ectot » Variables and data types Implementation
- . . . . Variables-and-operations = Operator « Collaborate
. :nmumdmmmmmnmm .?;TM:SPM . . of | . 1/Omdfilel/0
Frograning problem in a programming fariables and operations _Fsum"(mtm contro _MEMLM
Prosramm - - Amay
Programming Application s
= Programming Application
N A computing system in which various hardware and software are . . . . « Amalyze
How Computing N - - - « Configuration and operation principle | = Operating system a
s Work organically combined receives data from outside, processes it efficiently of ing device . fi - « Using
* Management
i1 S e
e S The microcontroller and the various input—output - devices - i ) | Propamsing
Physical Computing | constitute the physical computing system and control it through s - el il . . - N lication | IMPlementation.

* Note.  Strikethrough text means moving the elemenent of content from upper to lower level.
Underschore text means adding the new element of content in each school level.
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— presents that moving hours in curriculum.

* Note.

FTEHET TETUHT B P
- ~ B o @roﬁeﬂw@rﬁﬂoﬁﬂ
ol L W L F L E OB LD o T
R A OO = SR 3
¥ ORI IEE Mg, oo m s AL L L@ . o
~ o — N )= < =~ =~ =~ Y (=
g ZZ A Ep DR = g|8|8|7|8|8|8|5 B =
A ST B T e e 3 o =
. > @ o o B n
Bl oo X W s B g
20 TH T e O S
— N = P -
¥ Tz TSeggaTml c
3 DIPrIEiiiiac f
i T TR Do
m .QM]DMWV/OEWI Wvﬂ!yﬂ m \
BT 8 H o W o)
ujo ﬂﬂumﬂ%(tiwwrowaﬂlk/eqo L T @
i T /T\.m_‘mﬂ?zfaﬂ‘ T 8 1% g RIR|T 2R 8 g &
o = L T YT E L 5 |3 AN A - S L I R =
H =IiEZags*olws T s |8 &
Or._ﬂmmﬂHNEMﬂ]r = oW n
) dﬂﬂﬁo} s N -~ N o s
F R u%ogoaﬂ@ﬂz_._z_lmqh‘ﬂu 8
w AN op o HNF o 3
o N oy © F _ —
H| ~x oK o) = © ﬂl‘ur il I |
4 NgorPxpgpB®EsE g | | g
) o K e — i =
5 T3z 22Fwdwn < 3 N 8
1 b % > 3 |
= allg & 8 i m‘m
> Ll g @ & i 2] = |l g
5 o - 5 & 3 =5 PR N
Wy TEeTH®L pgr 2 m”m AREIRFIRE RN N
%ﬁgmowr%%l%ﬂogm T TR 5 3 £ 5 2118 S0 &
PoEREERESSEC ETR SN2k I
R R R wm_s%mn S ” 3
N
@M@_Eﬂmﬁzf%ﬁuw%@mmﬂr%% s 3
ﬂ‘_%%ﬂ%Mﬁmﬂﬂmymﬂoﬂéﬂ%ﬂﬁ . 2
— o o T ! ) (0} g g
D= o Ne o B oor o 1 5 3o o 2
T TEE TR Tnw s ﬂ.%% © 5 :
X H_TO Wuloo ﬂﬂdﬂﬂlbo Jd‘_u.u\éla = g = = g =
— jut r. X9 o
THXSTR g G I T 5 2 3 _m+u ERE 8
ol ri S 1:‘_ o X 1 o ]Zr X E ﬂa ‘..wruE 0r| _ ‘Ul s .m 5 m M 2 o 5 g ”.M. m
go M- B = do o - = T c = | & 28| % 2 g
O T A M B S SR o s €1 3|3 | 2|82 < =
N N T = X oy < = 2 g 2| B Z -
o~ A i o o 17} g 5 b 5 |z @ = Im.
T QT TP o |5l 2| 2 EE| 5
Pl ggaew 22V s X 8 |8 2 == - :
Mﬂo ﬂ.%]Wodﬂq,ﬂLzTJIQ_oﬂ < = 8 = 8 m.
RCE:R N X ok 2
PW]aﬁo,moMl]deruuﬂliuwm =T » & 3 ; =
P m E G h . RET oo g -4 g |3
_ B o iy =
xT o 5 e o o =
T = L z £
dﬁﬂwﬂegoﬁﬂm&g‘ﬂun ﬁuo#J‘uﬁmﬂ i) . 3 S
R E g E R SBE T 8 g3
- = " B < _, oo P £ L
FHE TR RTa il Y Pem 71
Hmwy%wbaaﬂﬂ 0 %W..%Nmm 3
o W = o Hr=s & a9 oF W =

wgo Wgak % 4]

280



ESSt AZEQO{uFe WsIFY S et LHSAHA X wit Hyol dAof ofgt A 281

i
offt gé,
=L
__)li_la
>,
&
N
il
2
v
rir
Py
o
2,
o
p‘L
H
i)
)
1o
)

0 geld APBE A

1
ATk AelA, FulE A% 6842l ta)
o4 AYBE AFelA &

=0

2

&
2
=
HE
BOl.')' =
3

30A7HhAE A EE A7) 45/ 2
UARreR A5 HAse] F 64AZEe] I A7kl
S 5 Ju% AAs,

19850l A5 5 7ste] Hr sl

Td

o
o
_>|4_',

o
2
r)

i)
z
[}
0,
o 9
a

2
o2 2 rlr o
=2
o 2
o xo
Bl op
& o
¥
? o
>~

o o oI
o
tjo
S
=
fitl
£l
A=)
=
i
s~}
S
X
1o
o
Ho
=
2

RN
>
&
il
ol
=
p‘L
2
Ho
o2
i
4
%0
rlr

o
f
>
4 10

L yo gt

o2
Ol
o
fd
¥ @

2,
S
il
N 4 |m N
1—‘&:‘\_2“0;
iimﬁ&

El

fo

g
32 offt of at
o
fd
1 fo y0 7 1o K

e
lo, Ho

i Ho
>,
4
il
f o
e
p‘L
N
O
p‘L
9
o
lo,
2
2

3
>
=~

oft o

Mo ot o Wi
ol
=2
>
N
—_
>
)
o
5=
o
o
£
B
Kl
fut
j_(_)4’
2
El

o2 &
e
2

2

=

o
o
rle
Py
o
o i
-
ol
N
)
off
ok
o
rle
k)
o

ol
ol
2

i,
)
=

&
o
o

S

2E % A

S2ueke] ZAFE
Fom 20009 S WG

S sleh A2 AR AFEHaE

b1

5 o

)

o

j& e

o TR

Kol

yo o

o =)

g o

DT o

o F)g rlo

9o, oL

= >
g 2 >

O oX,

o S —

Eieug

> = T

& 2 o 2 e
O (o Mo oy ¥ T

o

Food £l
18 o

Ju o

o
)
i
L)
Lo
o)
1]
)
=
Ho
o
I
2
>
N
N
mle]

=
af

[N

fru

>
2 L X
e N

4

o] &FEA skt

Ach
o
Ach
(o,
= i
=[]
Anj
=
fo
o
[0 o> fo R

2
X
X
=
B
To,
N
N
o3l
2
C o
2
ro,
>,
N
2
Ho
o2
o
>,
iy
N
= @ >

= & o0 o g

£
H
)
B
AN
=
fo
_E‘
oxl
|
offt 4
=
ool XY

il H
-
4B
p‘L
N
=
>,

2

M
p‘L
a2

e
¥
El
fo

=2
=
of

[1] Jeong, Y. et. al. (2015). A Development of the
Software Education Curriculum Model for
Elementary Students. Journal of The Korean
Association of Information Education Vol. 19, No.
4. pp. 467-480.

[2] KERIS (2000). A public hearing materials book on
how to strengthen the use of ICT in elementary
and secondary school. RM 2000-1.

[3] Kim, C. et. al. (2016). Development of Standard
Model of Curriculum for Information Education.
Korean Association of Information Education.

[4] Kim, G. et. al. (2017). Study on the Development
of Information Curriculum. CRC 2015-17. Korea
Institute for Curriculum and Evaluation.

[5] Kim, H. et al. (2017). Level and Implications of
Educational Informatization in Korea through
OECD PISA 2015. KERIS Issue Report.

[6] Kim, J. (2017). Elementary and Secondary School
ICT Instructional Guideline, what did it include?

Retrieved from http://www.ciobiz.co.kr/news/arti-



282

oz

2USSI=EA H23d H3=

cle.html?id=20170718120016

[7] Ministry of Education, Korea (1987). The 5th na-

tional curriculum.

[8] Ministry of Education, Korea (1992). The 6th na-

tional curriculum.

[9] Ministry of Education, Korea (1997). The 7th na-

tional curriculum.

[10] Ministry of Education, Korea (2000). A com-—
mentary of Instructional Guideline for ICT
education.

[11] Ministry of Education, Korea (2000). Computer ed-
ucation essentialization plan from the first grade
of elementary school. Press releases from Ministry
of Education.

[12] Ministry of Education, Korea (2000). Instructional
Guideline for ICT education.

[13] Ministry of Education, Korea (2005). Revised
Instructional Guideline for ICT education.

[14] Ministry of Education, Korea (2007). 2007 Revised
National Curriculum.

[15] Ministry of Education, Korea (2008). A Plan for
Maintenance of Public School about National
Guideline

[16] Ministry of Education, Korea (2009). 2009 Revised
National Curriculum.

[17] Ministry of Education, Korea (2015). Elementary
School Curriculum. #2015-74 (Annex 2).

[18] Ministry of Education, Korea (2015). Informatics
Curriculum. #2015-74 (Annex 10).

[19] Ministry of Education, Korea (2015). Pratical
Arts(Technology and Home
Curriculum. #2015-74 (Annex 10).

[20] Ministry of Education, Korea (2015). Software
Education Instructional Guidance.

[21] Ministry of Education, Korea and Korea Institute
for Curriculum and Evaluation (2015). Report of

Econmomics)

2015 Revision Curriculum Review in 2nd Public
Hearing.

[22] Ministry of Science, ICT and Future Planning, and
National Information Society Agency(2016). The

Survey of Digital Divide.

[23]

Shin, S. and Bae, Y. (2015). A Study on the

Hierarchical Instructional System Design of

Software Education by School System. Journal of

The Korean Association of Information Education
Vol. 19, No. 4, pp. 533-544.

=13
=

XX A

B 2(Phanwoo Park)

1984 73 o8kl
1994 4~ et
1997 shAlchoy et
Post Doc.
1991-3 A © 75 of 8t e
Pitok: AR, T ey
pwpark@dnue.ac.kr

A5 287
A2bHPRD)
akel 4 n s}

E-mail :

S 71(Seungki Shin)

2007 B U|SkaL 7FE LG

(%3pA)

2009 o}t ek 4 154 g )}
_1;6]—}\4 /\].)

2012 oo etal 5FE ast
(A5 TAAL

2017 University of Georgia, Ph.D.
N6-2017 Wi ZH= 2474 9l
BAlEoF 1 2ZEd o],
Computational Thinking
E-mail : innocreate?2010@gmail.com




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


