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Abstract

With more emphasis on importance of software, many countries try to provide software education.

Of course Korea includes informatics courses in 2015 revised curriculum, so that software education

will be administered briskly in soon. However there are practical challenges including a lack of

teaching hour in classes and the monotony of educational contents which occurs with that. To solve

these problems, this research develop software education curriculum model that could be practically

used for both middle and high school. First this study compare the curriculum of Korea to that of

United States and United Kingdom. After analyzing the result, the curriculum model for middle and

high school is developed. The curriculum model can be classified into three types, middle, high and

advanced-high levels and include key concepts like collaboration and convergence, computational

thinking, computing practice and programming, computers and communications devices, community,

global, and ethical impacts. To assess the feasibility of our software education curriculum model,

examination was made by expert group and a hearing was held by related researchers. Then the

model was modified in a way that adjustable to Korea education system. This study provides some

important guidances on designing a curriculum for software education at middle and high school.

However, there still are difficulty adjusting to the elementary school and university course. To be

able to further research, same kind of studies on elementary school and university course need to be

done. Also, continuous modifications are required to reflect reality including technological advance,

curriculum, and changes of education system.
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[I. Korea and foreign country curriculum

1. 0l=3e| WK3F: CSTA K-12 Computer
Science Standards
n= St k2 A 5071 Frbet uh o}
A wEE sk 9tk CSTAE 9ol zqa.m A2
ST AEH FHE MEL S shed FEA 9
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9l ‘Jr°]°ﬂ W} levelS Ure] 7hEx| s} s A5FE 73}
W8-S Ak ok S o wE AFE e ulg
”u%EL -6, 258t 1-63hd) e RS0

Frshan, AFY Al o

mlo
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Ao digk &S A% A oaE + de Wdow 4
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st Atk §8 (Collaboration)e FirE|ele] EAHo g
HHH welng FHH o2 FAE sdste HES B
= 8ol AAlEo] gl AFE Ay ZEagY

(Computing practice and programming)< ##| 3128 ¢lst



Development of a Software Education Curriculum for Secondary Schools 129
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2. 939 WEH: The national curriculum in

England; Computing

A2 HFH wIAE 19919HE 7F2X]7] A|2eFSoH
Aol ‘Technology' me] Edt&]o] gtk 2000l
“Technology’ ¥} A Hloju} ‘ICT ww= Fel=o] o]
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representation),
coordination),
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Ao digk vjgo] 3 ‘PC 5412 A, DEH|T]
ZH=E A= HE Yo Ak
[15].

2007 /WA w&HAFHE= =] AFYH o =
AE grolatA "t Aol AAEE st W H
H(Informatics)' 2 B}, ICT A% 49 w3} 8o
FEAS T de SR wSIA Y s
o} 2007 N4 S ]’ﬂoﬂ/HL AFE Y 78 5%, +9A
A, EYF gk WeS T ARV F43 52,
Apme] Fxoh gE ol xdo] g o] X3 AR xd
o #e, dagSd zragds $9 24 sidS Adete
A A e AR, AR AL e &g, B, "EW o]
Zel = gk Uj&o] AAH ¢
o] WA=} [15].

2009 714 w&FAo) A o] Me witz HAEE=

AFE wFo] FATE golaiAR, 2015 /A &g
M AZE0] w5 Fa @}
o wutso] A >
Hok[15, 17]. &3 =da3s &S %O]E, 7‘3?—%— e
&, AFE AL ]

frl
o2
18
o,
-
oX,
i
2
%0,

>
™ol oo N

o
—1(\1
2

o,

el
ey
&
>,
i,
)
(&)
—
O g
=
ol
El
to
&
ol
lo

A=
1y
89 712 a2l

T

of
o
=]
2
[
_\9
ol i
42
=

pas
o,
2o
Sl
“_h%
2
il
fo
£ 5 o

rlr

AA 47HA] G om FAH o]
xloﬁﬂﬂr ZE v, Z#r‘%
4, Am A, gaess,
13} 2015 744 % A
o] AR7|Ee &4l

>,

N

T
=
ol
%
El
o
T
ik

—prb}Em
I
é

o
fru
o,
)
_‘E

o =

g oo d
>,
[>
ofo
o

1.

2
=
% fo
U ofy
oX,
2,
i
y A
XAk
ofr
ol
K
>
o
=]

2

rQL’T;
PO
o
U

2

i

%

i
iz

o &
_|>*‘_,
ofl
o
il

f ot

-
A
ol
rr
Ir
)
o =
N
I
il
=
)

iih3
o
(7
prL

[ "L ox F;{F Mo ol
m
=2
e,
ko
=[5

Qo
|t N
B oy
L.
X
g
%0
i
— O
—
oo

2

,_A
w
—
o0
—
©
ol
-
B
2o
oxl
=

]

i)

4 K
N
P
K
I o
)
2
rO
B
o2

T lLJJr_E‘a Xl A AAIRE, A

D

o, ox ol
[k & Ho

o
o
)

i)
ko
o
i

P
o

vl
L
30,
32
=
o
=
>
e
P

_O,L‘
o
[0
R
rir
ot
H
10
Bl -
to
ot
o,
=
4 ¢

=

b (m 8

g o 2o

s
>
K
rﬂ

E

_Iﬁ, O_u
g
[o

>{\I

e

&

30

rir
=2

Ho

i

o2

Lo,

=

i)

9,
fo

Qo

o=
G g sr;ufg % e,

4. olaztdol HFEHI
o] ~g}alle 1992\ FAXE s} ol 7}22]7] A
A3k o] =2, A Fhuet ag st HHH Heks e



130

Journal of The Korea Society of Computer and Information

Rlom, aio] wel 5 15414 18A7HA] WS-
o olzgbale] AFEING Wk AFY A
S WS A2 BEE S o, RES FHOE Wk

>

&

i

)

ue

o
Moo O AN 30 E

2 AFY ko] S 8%+ ‘Introduction to CS', 2
o} 84 gk, Aol tisl 7FE2X]+= ‘Spreadsheet with an
emphasis on its usage for scientific research’, TZ 1|7
doju} RS MElste] EA1E dste Z2AES Fds+
=91 ‘Final programming project’ & T-Al¥ o] ul A
REEeE w4 Alael 384 Alag 71971 98ty 23s
283k dae]H53 TAE slAsk= ‘Introduction to robotics’
o} HTML5, CSS, AHt2==HE (Javascript)9F £ 21
W 9Jo]E wj$-= ‘Basic internet programming’©] 1t}
ekl AFE A WS o] Megk Ao wjef o}
27 o]Folxt}h. &tout Absle] thgk &S wig-= dut
(Genera) ¥} 38}, 7|, 7AFE #go digh W& w9 7]
% (Technology)2 #}4o] FAE ] th, 158t wS34
oA AFE I F 450A17HS Hl =S FAdH o ) A
FEH A8 wye uHEs F3 A4 A AT 24 3§
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‘Software design’, IZF TR doE 9= A
‘Second paradigm’, ICTE A4 AHgsrs 1wyl
‘Applications’, 17 FFFE el diFd WE-E wig=

‘Theory' & 4% °] St} [20].
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IV. Result & Discussion

1. ZH-2 sy dHu-24
1.1 #13 (Collaboration)
‘CSTA K-12 Computer Science Standards’ oA+ E]E’f‘"

229 AFE A4S FHS Y8 ggat] HuAAd &

A HE4 A4 AEdS AT e FHo VA E °]6H°}

= Ulgo] E3E o] Q). o] 22 gl AL FEH

A A AFsta, ZZAE S Fato] HAZE 0] )

W S olsfetAl " d=re] ‘Computing’ L##ﬂg i

.zt

Hol i3k Ygo] A3 EE A Lo AL Bolg 5= g} A
T8 At 4 NS ke R WSy ] A2 914
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gh @egel] oied W82 ok = gloith d=e) Au w53t

AL Feoll gk 8ol wggel= HAIFE AA Bkt
AT wSge] g AFow HYA A AY o] 23T
o] ola, =R JHo| A pair programming®] thdF W&
& 45 kAL AT whEbA WA aAte] wEba HY
of figk y&o] e FFoE 7FEF F Qe Ageltth 1y
B2 Fed dig 8ol 23d wSgHgo] dasithe s
% 5 AU

1.2 %Y Al (Computational Thinking)
AFY  Afzgle ‘CSTA K-12 Computer Science
Standards’olA] A 12 (Problem solving), %3#&

RAg )} AlE
Z+3} (Abstraction), th
A7 (Connection to other)@ TA%o] Atk &
A AANME daE]EHoR FAE aAste Wil oA
w931, A A A FAE B4, EAskE U8, &2
Eof A Aol wEbA] EAE sAske #gel digh ule
o] 3o 9tk g2 ‘Computing’ nIl| = Larg] &2
Zeaywy ool Al del g vge] X
SR, A ESo] s Aol ik g X3 o
At F=e 5, s R wHe] A A% Eilﬂﬂ‘jo]
G aEsta ARkl G| o] E3tEo] 9l
o} @53 v AR A Eo] A wge] gk Ul X
ghejo] AA| okt

duES AFE Y YA A-bE G o
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3t AAAE olFE F7] Hl8t] ARE 8=
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Aoled AR BETE NES XA A L) DL
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Fol WS ke AL HAT 5 AT

Fasie) 9ol BAE 4L BAS Baa ut g
AR astel A g B A2e e 2oas 5
@ 2l Bal, EA A 98 WE Aol e vlgol AN
sof qlgith, Jare] wEIeIAE FaelF e
QJejol ] Fgstol Ue Ulgol A AL A 5 Atk
B WESHL A wafeld] EAE BA 2 Felahe g
o Egtelo] g, FAIAA 2y Jofeln A4 A
o 3487t 3w} Ak, AR Fske] Ulge] v

=
W54 9] Level 3A7FA] E3E ] 1L, L

EFFsaL oA ekttt

nprjeko g thE gyt A4 Foty) HAFE e 1k
AAo| gk & v gl HFE Abargo] S&5= A
A5 g oZH 712 A4S gAaL, gotolu nlse] A85
= AA AHEIE ZolEe o FAHel k. 9=
‘Computing’ ol A= 843} AFE|#er 2ke] AZol oig

al

=)

= gL °i°*7<114 &ot B

g vlole] Jolo] EgHo) Ytk W T 7
TS 7

T Alage] §&¥= A 8t AFEH A 1he 34
S AT EE Y8 a5 2 Y] 23E A
o, ool FEshE AlElE WAl EFEo] glA] Ft

AFYE AlHE AT EQo] W&o A QAN BE W
S| YA gFoz xE Ak AN w3 F=
WG] EFHE gl vlEl S FH &AL gol
53 718 gold 4= gIgi) o2 g Al 2015 A uS
A A AR w7t 52 v AR 2FA 7} Bo] Sy
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Table 1. Collaboration and convergence in software education curriculum.

Domain
e Using technology tools and resources for collaboration it through Connections to other parts
collaboration
— Utilize multimedia tools which increase productivity in - Represent the elements - Understand the
personal and cooperate learning. needed for collaboration. relationship with
— Make a design, development, product utilizing mathematics and
Middle computer science technology resources like video, pod computer science.
school cast, web-site, and paper. — Represent an example
— Collaborate with colleague, expert through pair that computer science
programming, programming training, group work in merged with other
problem—solving activity. subject.
— Make a software with co—worker. — Understand what effect — Represent an example
— Use tools like discussion thread, wiki, blog, SNS, that collaboration has on that computational
facilitate collaboration, in communication with software design and thinking applied to other
High co—worker. development. study.
school — Explain how computing change the form of — Understand what effect — Explain how someone
collaboration and how experiences, expressions, computing has on share one’s thoughts and
communication, cooperation vary. collaboration and feelings in artistic way
communication. using computer.
— Use project collaboration tools, version management — Examine the readability
system, and integration development system for and re—serviceability of a
Advanced software project. program someone else
— Explain software development process involving develop.
software project.
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development of digital artifact), Z=21#}% (Programming)

Domain
Level ; = = = =
Abstraction Algorithm Modelling and simulation
Understand what is needed to analyse Understand that one problem would — Interact with co—worker using
a problem. be solved by various algorithm. specific model and simulation.
Identify essential elements for a Explain and analyse sequential — Use modelling and simulation
problem. instruction. for solving computer science
Decompose a problem into several Explore various solution and process problem.
Middle simple problems through abstract. in real-life problem. — Understand which problems
school Represent problem—solving process to could be solved by modelling
text or picture. and simulation.
Explain method and procedure for
problem solving.
Discuss about value of abstract for Explain how sequence, selection, — Analyse an accuracy of
problem solving. iteration, and recursion to represent computer modelling used to
Understand high-level programming the algorithm. describe real-life.
language, interpreter, instruction set, Assess the performance of various — Use modelling and simulation
High logical circuit, and abstract. algorithm useful to one problem. to understand natural events
school Decompose a real-life problem into Use search algorithm and sort and describe them.
several simple problems through algorithm frequently used.
abstract. Select the appropriate algorithm by
data value and structure.
Decompose a problem as new function Implement specific algorithm. — Use modelling and simulation
and class and then analyse it. Assess algorithm by efficiency, to shape, re—define, verify the
Understand and explain parallel accuracy, clarity. scientific hypothesis.
processing for big, complex problem Analyse data to understand nature — Recognize patterns and
Advanced solving. and human system. analyse date through modelling
Decompose a big—size problem into and simulation.
several simple problems through
abstract.
Domain
Level - - - ;
Data representation Problem solving Data collection and analysis
Represent date into text, sound, image Apply algorithmic routine to solve the — Collect data using Internet and
and number. problem. application software.
Middle Schematize problem’s state and Explain parallel process related with — Analyse data produced from
school structure, data using image or figure. problem solving. computer program.
Represent problem-—solving algorithm
into computer instruction code.
Describe relationship between binary Split complex problem into simple — Describe how data is
literal and hexadecimal literal. problems using function, parameters, collected, saved and
Understand that various forms used to class and method. expressed.
High describe digital date are Apply software development process — Explain how mathematical,
school complementary. to solve software problem. statistical function, set, logic
Explain how data are saved in are used for computational
computer system. calculation.
Describe data structure, like array and Assort various problems into three — Use data analysis to
list, and how to use them. kinds: easy—handled, understand nature and human
Discuss interpretation of different binary difficult—handled, impossible—handled. system well.
Advanced literal. Use of heuristic algorithm to get an — Collect and utilize data to

approximate answer of complex
problem.

solve various formed problem.
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Table 3. Computing practice and programming in software education curriculum.
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Domain
Level Use technology for Lk Leeinislgy folr .the .
Cenitie developmgnt of digital Programming
artifact
— Select a proper tools — Design, develop, make | — Document the way how program operates.
and resources for a product that enables | — Develop and debug program.
problem solving. presentation and — Create a program using block—based programming
Middle — Learn and making a communication with language.
school product using other concepts in — Understand how program and algorithm works.
multimedia tools and curriculum using — Understand variable, operator, sequential, selection,
assist devices during computer science recursive.
whole curriculum. resources.
- Make, organize one’s — Explain and understand the debug in various way for an
web page using accurate operating of a program.
various web — Understand algorithm and how it is used.
development — Create a program including operator, sequential, selection,
programming tools. recursive, condition, logic, expression, function, control
— Design and develop construct.
mobile computing — Use technique including analysis, design, develop to solve
High program using mobile the problem.
school devices and emulator. — Develop a program using text—based programming
language.
— Select an appropriate file format for using of various type
of data.
— Describe the characteristic of various programming
language.
— Describe how a program operates.
— Develop a program merged with different study.
— Create a work using — Develop a program using recursive functions.
high—tech tools as — Develop a program using object—oriented programming and
wish. functional programming language.
Advanced — Develop a program adjusted to algorithm on different
platform.
— Describe the rule of scaling, efficiency, security.
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Domain
Level reales) Commauiine Components of Troul?le Network , Artivficial
computer shooting intelligence
Understand that it is a — Understand and — Figure out — Explain the component - Compare
computer that perform describe the difficulties and function of computer intelligence of
program. relationship between through and network. human to
Explain various electrical hardware and when machine and
equipment that contain software. using communicatio
computing processor. — Take appropriate computer. n method of
) Design a data term when them.
Middle : ; .
processing and communicate with
school ;
operation control computer.
program based on
sensor input.
Design and develop a
physical computing
system using sensors to
solve real-life problem.
Describe characteristic of | — Explain fundamental — Figure out — Compare client-server - State function
embedded computer in elements of hardware and peer—to—peer of Al and
mobile devices. computer. or network. robot and its
Make a criteria of — Compare various software — Explain the component of use.
purchasing or upgrading input/output devices. problem computer network. — Explain how
High hardware. — Describe multi-level and build — Describe advanced in computer
school Design and develop a structured hardware problem-s internet. imitate
physical computing and software for olving — Set network environment. human’s
system using sensors to assisting program. strategy. — Explain encryption as a intelligent
solve a problem. method of data-security. behaviour like
motion,
awareness.
Discuss the effect of — Discriminate type of — Understand the — Discuss the
functional change on hardware and component that affect effect Al
application program. explain. network functionality. influence on
Design a physical — Discriminate and — Explain redundancy, future world.
computing system to select the most error—collection as a — Explain the
Advanced solve real-life problem. appropriate file method of data—security. concept of
format in terms of — Describe principle of intelligent
balance. non—symmetric encryption behaviour in
— Configure appropriate and key transport and computer
computing devices how to use them. modelling and
for problem solving. robot.
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Table 5. Community, global and ethical impacts in software education curriculum.
Domain
Level i ) ) ’
Impacts of technology Information Equity Ethics, Laws, and Security Career
accuracy
— Describe changing the Assess Discuss — Explain legal restrictions related — Describe what
computing in education, accuracy, uneven with abusing computer skills and occupation newly
job, society with the reliability, distributi technology. rising as
passage of time appropriacy on of — Describe ethical issue related computer science
— Analyse the impact of , diversity computin with network. is advanced.
Middle computer to human about g — Understanding type of software — Think flexibly, not
school culture in positive and real-life resource license and protect intellectual be fixed on one
negative perspective. problem. s by property. idea while
capital, — Try to maintain data security and programming.
accessibi privacy policy in daily lives. — Explore one’s
lity, career related
power. regarding
computer science.
— Describe the impact of Decide Under — Explain ripple effects on the — Explain various
computing on business whether to stand economy of cracking software. work and
and commerce. use or not the — Distinguish the right to access to occupation which
— Discuss the role of information ripple information and the right to is key of
computing in everyday gained effect distribute information. computing.
life. from caused — Recognize which is appropriate
— Compared to the impact Internet by or inappropriate behaviour on
High of computing on a estimation informati social network service.
school positive and negative reliability. on gap. — Describe pros and cons of the
perspective on culture. way software is created and
shared.
— Describe how protect software
copyright.
— Discuss issues about security
and privacy policy related with
computer network.
— Understand pros and - Use today’s communication — Predict what
cons of computing media and devices ethically. occupation will be
revolution. — Explain regulation that influence newly rising as
Advanced — Describe how automation on software development and computer science
change financial utilization. advanced.
market’s deal and — Understand effects of privacy
prediction. policy and system security.
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