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Development of a Software Education Curriculum for Secondary Schools
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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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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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(Communication  and Fdstet A
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(Abstraction: modelling, decomposing, and generalizing)2}
Ze Y% (Programming) 22 Aol vk =9
‘Computing’ W5 #AL o]9} 22 key stageol| we A&
dofof sk W8-& Ak vtk [8, 161
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representation),
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(Abstraction and design), %
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[15].
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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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o] o]FojHt}l. AT o] ATE ] WL 9J3le] 201413
B AZEJ u§S 99 wA w&S AAFhal glom,
2016 R EHE= 71€9 ICT W& diAlste] g 7wk 22 E
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S A e QRS o
zragiolzhs Jidol BHe sk, AFE7E Y
T UES =5 Boto] ul9EE AN o] 9t o] fl5te]
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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
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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
712231 Jgell tia) olsfsta, daElEe] E&S Pl
3t AAAE olFE F7] Hl8t] ARE 8=
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H 99 grelo] oirt. aFAI Rk Al 2" 2o o] & F7]
Aoled AR BETE NES XA A L) DL
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T35 0] %l?i :

(Algorithm), A& % & (Data representation)

o] A (Modeling and simulation),
E=A o:]cd_‘,]_o]

) uoi'
jﬁ
2
>.2
L

rlo

l-u £

1:10{

e K
= 30

i)

2o

5!

K| ro
it A
B
=2,
=
‘?L
ol
Lo
-,
o2
QL
>
i
ofl
=)
=51
o
flo om
=

A5 GRS A AR ﬂrﬂ 3ol AAE g
o] giAmt oW 1675 tEk &L gl AL
= ASITE 2009 N wEIHA A= olE et g0l
w0} AAATE, FBET WAL ofH S e #A
Ik A A wjio] 2015 WA LI A A9 5]
[15].

2y AEyo)de Rdya) A EY
skef 71240 &
I AlEY oS &
AEe] ok =S AFE ARLES key process® A8t
I AR md

P o] A= ettt whdo] g2 1

Tg

32 o e B 12 o

- e < A )

OE
ik
>,
T m-_hj
v}
o,
i
2
=
2
ot &



132 Journal of The Korea Society of Computer and Information

o vl9 e A BT 5 A}

3439 9ol TAZ 4L TAS Bajs) wi Aol
A 2aske] Aol e B AR d4o 228 5
@ 2l Bal, EA A 98 WE Aol e vlgol AN
sof qlgith, Jare] wEIeIAE FaelF e
ool Fstel dig ol AFE AL FAW & o
e gt AR wied FAS B4 2 Pelshs e
o sgtelo] g, EAEA 2oy Jelola §4l s
o= Z4ast mgdol k. AN F4sl Vg v
53149 Level 30744 E£30] 9131, Level 38 1874

EeFstar oA ekt

Ao the govie] Ade Sk AFE e 1)
Aol g &3} T Gelel AFY Aol S8 A
A2 MgoRA 72 A4S A, Sofoli} rldel] 4a
A4 AEE Bolne Aow pAEe] ok Awe)

sp) AFE AL o] Aol @

‘Computing’ Lol A= 4=
ez o g HHY
= e 99AT &

A
82 dlol] ol 3o gioitt. w2 d=r& A
= 7-

>
R
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=
it
2.]_“
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1

T Alage] §&¥= A 8t AFEH A 1he 34
S AT EE Y8 a5 2 Y] 23E A
ok, ozl sk AtEl R W& A EgEo] glA] otk

AFY A AZEYo] W& A e rvH 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
2 ko rn wHHA L o] dgH 7] vl G
Aoz Azbert [24, 25]. webs] B A4 sketarat st
= AXEYY wEAHLe gxd ZEH YA (Digital literacy)
o} AXE o] A7FS ZHE QA S I8kl AFE Aad
o g Y& weste] ZAeint

1.3 Z2FE d&a =202y
(Computing Practice and Programming)
AFE A5 Z2agy g5 9% Has=EA A4
g4 (Using technology resources for learning), TIAE %}
F AFE ¢ HasEEA =7 &8 (Using technology
tools for the creation of digital artifacts), ZZ 1]
(Programming), 924 #t&eole] 4524 (Interacting with
remote information), A4 (Careers), A= 5 2 &4
(Data collection and analysis) 2.2 A% o] t} g5S ¢
g HlaEEA] &8 T FEA AR dleH, o
&et HAY FA A g HAasEA A9s 88l
ghol aaE wol7] fal deEnve] =5 &8ss
o= T4 It} o]e} & 8- = wHFA o
AlZE Ho QA ke, HaE2X Y oug xFH o

U8 23kt vk el et HaEEA e § 22
Ty Aoy, mukd AFY 717, g HAERA ETE Al
Aletar ek 9= WSHAAA = 9 T2 dojE Bl
2 A E3kEo] g, ®utd A 717], iy HA
22 T3 gigh g Za ey x3tEoe] 9t
ARk Tl ¢Ee] HAEEA B &8 Fal pEo X
ghejo] A et skl A9olE HFE Al FYGoA
ojo} ¥ &2 ot 23k gUek sk ¢ X2
g <Aoo ok Ul&S 2] A Fe AL AT 5
AT

A=tk Y

oH

2

=
oo
=

T OI;O

oy Aol % Ats &8, fuAa Z2ad A9 s A
Wt a5 3

‘Computing’ WAL dug|&3 T2 agHe] T2

I AR Ugo] 23Eo] Qlom, g s A AAS
at7] 9aiA LA skels W87 T3] it we,
g Aol wiea Al s AS g TR sl
ul-goll sl Qlat, FdsE F5 EA el digt
= WSl Hlel] AL Aow eyt g
ol djgk &) &, 153} g

a3 o)A 9k 1
o] Wokrh Ed, oA 22 e 3
g2 58 Ao eyt upehA ke
oYY digk y89 5

oo 2 (K o L M
fo ot K o of o

=

|

i)

off

=
o

=

2|

2

o & H
o o

2

=
"y

=)

o

F1O ols
ol

o2

H

=

=

H

2

=

o

[k

HNORl o &
2 fo o op
AT
rlo
pou)
o
il
i
fuj
30
)

N
>
P
to
lo
o
fol
LS
ofo

o -
iad
2
=
=
o
=

fo
ofy

>

~N
==

oy 3o

4
2 o
o 3o

o2

2
ol
e
folr ¢
il
(e}
ot
o
ol
o
2 o

R
rO
o
o
Ee)
ot
o
O
Ee)
&
o
=

>
0%
ek
2

op

X

>
=

o}
gee o
5ot Aw mue] AR &2 JelA 4
of o g oz G A, Q2o g olslsh e
of gl g 8L Rleh T sl va) g o

o Bobel] tigh 82 arehdel A vaL sljlen, ek

S
o2
A1
o
oftt
2
bl
rO
o
P
=2
>
o
2
=2

Hu
R

k
32 32

30 30

-

F

WEE A8 UE AFE FHEUTtL AL,

A AFHAe] Aol AE g ARG B
£ ThFe 49, ARG A et vie) 43} e 2ERA
walol] ojg WgS tRa gtk FFelAE Aga wew
8-e A8 TR QA ekt wel Sl A P8l
Qeolq A sl pAE Q2o oje g, A I
webA) AFE)7} el Bag sk gl At 95



Development of a Software Education Curriculum for Secondary Schools 133

© An B3 BAE golo] QA Be 9y qPor
AFE AR on

mul ohgl A $5} Aoko] Edhu|o] 9]
] Jeht Aoz AztEc,

o
e AR 4 2 A Adnd, A 54 o
hvA

A5, G B4 42 A4 BT AR Fol o )
gom T4so] gtk ARe] BAE Sotol} FAL g

2
R
B3
il
b &
>
m
o
Shi
2
=
19 2

y
ofr

e

>

>,\I
o
K
o &2 & 2 2 (9 of off o= 2

A3 AR olalar] AN AR 14

X
il
:(I}(:‘r‘
i)
_O|L
s
=

oo
fo ®

=

=
3
=
ojo
rlo
2
Q
£
£
®
>
2L
il
4
N
g
.
4%
oo mN

wla sl el @
AFY A4t Zeadyel Big W

]
rlo
-
I
ot
P
o
fr
-
ful

j= NI =
e =3t ghare) wgag 2
Ehth g R T8 2%kl A A7
of Aol Wt wgo
HERRGE I ek
ATt F=2 AFEHAE Wl el S8
ARk A}l oigk W8} HawEA Ads &
= AR S A4ES vEE UddAE tE vt Hs
BE58 Ao et

o 2
o
=
ofo
rlo
ox
)
)
o
fetl
)
X,
4
St
il
2

1.4 ZFE}F HFHAHOIM ZH|
(Computers and Communication Devices)

AFE AFAlA s stedlodd Ulgs FAHe
2 F45 Sk AlF 99S ATEE, HTE
(Computers)®?} Troubleshooting, WEY A (Networks), 1%
A's (Human vs. Computers) 2.2 A= o] T},

Aire= AA &8 A9 (Applied computing) ¥ 7 FH

’d 24 (Computer components)2 4% 9t} HAFH

42 AFES 23 A gigh o] & iR

2%

ofy

jabal

o

i

L

BN o

Moo

Eopo 1o X ox oo

il
)
PRUBIN3
) mlo
ot
[40
i
&
%0
2
il
o o
H
o,
ot
o
-3
Lo ot o

e
R ol

N

S

lo
S rlr to
oft offt

%
)
2
;o
&l
kl

o
o
olo
Ju)

iy
o,
=
oo
o

"
%
1=
2
%2,
=
_O‘L
3

=)
_O‘L
[t
S
2
ko
BN
=2

g o
)
o
£
=
H

of w8 A

)

12t (o dd Me we
ofl,
N
)
]
8o
u

R
o
2o & oo
i
K
e
(i
" rr oy oo
oy
=/
tlo o T
~
~
1o
=

i
oo
i
=
fass

10 o2 o2 X ot 2 1 o2 -m
30
)
£
ox
o
i,
oot

i}
Fo
o,

O

Troubleshooting=

Seslo] £AE sldsked Bad FHo U v
s gleh 93t @5 L Sedle] #AE A
UIEE EBL AQAT, AP WAehs AT E o
2AZ A257] 98 N8 wEHAe TPHA e Ao

2 et

me,
ox
oz
i
2,
>

M

z
ox
_0|L

13
B~

El
(m
jg

[

EATE NEND Azde] P LA ohld vE
9)212] A28 Wlano] e e R gtk e 5

23} g dlolgh o] mr glom YES A ojgh v
go] Bo] 5 It sk 15T HHo| AFY Al
28 ol vlEY e gk W8] STt kAR ml=olLt
Gl HlaEl B2 o] X3 A Fokrh

Ao 2 QIFAES )13k A 7)A9 Aol dis)
Hla e B 878 1eAe3 23 (Robotics)®] 28 et
o tigk W-e7hA gk o] gtk AT et U2
o = TR FYoA advanced FEAA THEAL Q)
AL, go] WEHA X ok §liz AR YR U
19} o]HES] AS E3ke] AFH Tl gk Balel Fhst
U dFelA] gare] AR aHe A= ¢
13 1

1.5 ARUE[2 MAIE, 22F A

(Community, Global, and Ethical Impacts)
AwHE e AAS, 214 dEge AR e AR
HaE229 932 (Impacts  of
technology), BH.9 A& (Information accuracy), BH. &
2] (Ethics, laws, and security), 8% (Equity) 2.2 T4 %9

(Responsible  use),

291,
AT Qi ALE A} HAETAe) AP AHgo]
whe A A e s 2avte] 2 77l Ha 2l



134

Journal of The Korea Society of Computer and Information

of
12
=2
=
s
=
b 2
=
Mo
L
to
2L
_1)4
N r%i
=
%
=
oo
-3
bl
oot
1,

SR E]ﬂ—sixm
s, WA s A e el 1 9
AR o] itk %8 B
#¥o} 94 QAT AFYe] o] v
o QEvlE, 4R AT, 3% 2 At A7 5 O
A8 QuelE I AT Ak BT APl A
BEE ool x] £LEole] 749} Fr3}ota}
HzAe] o] TgHo] Ak AW
A3 WA Aoz WRHe] 908, AFHL 17
Fol Abgjo] W2 9B AN e vl e PEF
Ao e,

Aol Aege] et ge ¥

El

o

¢

[e2x#)

)

Au gt =0 W, 2l B ES 2LEdlo)
A2 Bk Al o AeE o] ik @59 ‘Computing’
WAL 99 PR 4 gelsh BaE Uge) s
= F35)] A Wk el AR wal A AAL
£ 9A" F3Eta o)otq AR Hoty e Ygo] AR
soll E3FE0] QoA 4w felol thd ol ol #24
2 9% 5 9otk

o R BEE AFY AT uel wu) ue] 4]
BAE b, wA= Qakat A4 Aol s Azan
Ao T o] gtk JT3 B] WHAY BE GE
gk W8-S 719 FHEA Skt G Fedt i e
o = EAskAl @kaL, FrE T AR uwIe] gu

Bafol A Aush AZEGO)S] hxo] Bal Agshs ol

POy r—1m
= r

1m

e e

o
o:

A A =] AT

ol¢} F& AL AHHYH, J7e AFUES AAsh &

A GEgeo] gigh Y& A FHH A &2 S &
A = AT g AR T3 o] A A F sl
B2 g ylgo] 23E AW, 8 S v=o] i
HAel Hlef 3 AL Il 5 AUk

Sh=o] AW Wik o2 yekel Hlastls w, e FF
o] W& AE T £ JSUTh BH &Fo] i U&=
‘CSTA K-12 Computer Science Standards’ell H] 3|4 $t9ko.
o, TRIefolvt AFE Aol tiE e HF 7ol
a3 Q=] sl v Ao et ww w& g 2

=

gtr)o] 9iE HHo it W&e F5 wS A A ofd E
ahulA) egiey. 2Rk ope AFE Alns B A £4) 4
Ag FHoE WA ARl olFolYel meh =

st=glofot AEd

< I 5 At W= ]#—i
& 2=l A kot o 3
A Q1EA] 5]
201691 ThE~EJlo A= Q1 FX
& olF 84 HRHIAT [1].
124, 7l AAFAt 5 thdEk wofel &
Deepmind®l| 4] 7]¥t3t ‘Alphago’ & 2016%
77114 selgel wet ATl g
steleh W} AbS]el A AZE o] W
Gol A AETATe &80 57}%‘ AolBnz
oA AT gk &S 3
Alete= Aol Hasirtal A7k E}

9= ‘Computing’ nl¥}+= ¥

Collaboration % %<] Wj§-¢] O}Oﬂ EAEHA *9}‘:}. EE%J, Els
== YR AFE A =2, AfolH &F, %
o A2 AE &7 9 &Y # 8ol ﬂ-‘%lﬂrxé"ﬂ’ﬂ 7]
EAEHA Bsket. SR key concept7t HFE S ¥ &
A2 FAEY 9o key process’t AFE AludES 7wt
o= W&ol AR wet daelE 22y, AT
%z, 7 %EHL , MIES 9} AEg 14%%1 WEIA ol ol ¥
g 78k & sk

(o3
S8
3
]
o
sl

o
>

o]

~

rl
R 4
o
2

)
k)
)
Lot
oo

ro

ol

ll 2L

it ol

2 e

L <)
o o ot s

oo o W Mo
Lot
RV
o
oM.
X
Lot
o

1y
=

t

Ju
2
2
K

= o
o
fitl
it
£
ol
-
)
W~
>4

o

o

o

=

ro mok

o

N

olf

rlo
At 1o ox 2

1

°¥°
=
s
=
()
o)
S
NER
@

]
=
it
_&;_l‘
o
=

i

o
jaked
rlo
nj
Ho
in}
olX
N
N

[
2
| &
I
>
2,
~
>,
o

_A_:
4\.1
T
i,

B‘?} (Collaboration and Convergence), 7Y A}

Thinking), A%E A&y =y
(Computing Practice and Programming), ZAFE1<} AFYUA
o]A 7] (Computers and Communication Devices), #1HY
E], AAg}, &34 9= (Community, Global, and Ethical
Impacts)2.& 49& FAsItH

(Computational

2.1 83l 88t (Collaboration and Convergence)
8 AFE 7Y HasEA 7)7E &
AT TE A

s
718 AES 2AE ddste W8S 23t itk §
JJr F Gl a9 9922 FHS A% V=T A4 &
4-(Using technology tools and resources for collaboration)
3 g4e A% AR

tje Fopel

8 (Computing through collaboration),

A7 (Connections to other parts)®] At} EA



Development of a Software Education Curriculum for Secondary Schools

135

& F8 7167 A9 Aol Fdolt B4l a2 BF, =
2AE 5 N BaERAG A0S Besel IAS
%

fthx
_Y:I,
e
rl
)
i
91_5

E

| =
to 2 TE Hokol AAd M= §=8to|r} o
of HiFHEe] oj@A FEH A Lol Ulgo] X3
STt 2015 704 wFIA A AR w3l
gk vgo] JAZA AFE FolA 7 2= ARAR,
A 3

shatel] g Eo} glom, flol ek We2 EFH ] 3l
1
=

A gtk AZESS] A AL YT + U a5
ojepolt} [13]. Weba AZEsle] w{4 o4 Hso] o
Fo ZRAEA] FPT 5 Y FEL WIS 5 YES
B3 ol HY Bash drk. B £LES o] wsAgL g
W50l 49 HAS B8 5 Y BPE Avna, PP
Fa BAE AR g AP PHsn.
&, B o) APl 48 % SR AAE AiBow
A, AFRe] AR o7 A8H glom ofgA B
B4 g % 5 QRS AL, §U S8 o @
o

5

=)
ol

Y-8 Table 13} 2t}

2.2 #FE A1 (Computational Thinking)

HHFE ARLES Wing(2006)9] A8 ol F2 HFE A3}
I AXEgo] WS A4 o R Py 9t} [26].
o whel v, =, Fare] AZE o] WA= AFY
Al E S key conceptolut A ko A B, SAE]
9 ARES A7) A% wsE Nes TS
B ATdAE AFE Al 848 AXES]
of Wrgstr] flste] 5"
4 W&ol Xt HFE Al e a9 d9& A

r
> o 4

=T
ol

Bl Rl ¥ ot
fo o x2

O

Hrw 4 a4 (Problem solving), &8]% (Algorithm),
A& #3  (Data representation), I} AlE#H oA
(Modeling and Simulation), 543} (Abstraction), At&. 3]
¥ 224 (Data collection and analysis) 2.2 FA3FATE &4

AL Al eid sl LarglFolu Zradd, FdEE
A el B R, frelay dags ol o

ol &

-

o
ffole

Bgafo] A2 BAE 25
3 4 QES FA dueFEe
o wA 2 AN HerE BA
neZel ok H7hst A,

MY R ek
E
=
Ho
rl

=

el oy R
4 =2 go M o oo

-3
)
=
o,
9{_1‘
ek
&

oo gk

ok
2
ol
==
)

i
rr
%
1

Bt N & do ooy )y [o ofm
_O‘L
bl
i
_O‘L
ko

& @ o
& e vk Al WAZ A EBE Foa
NAE T ARE Foluh Ael, A0 EHFAY 1
ot £ F8ete] BAZ HASE NS AR
Sotmel 4t U4 AR A5 BA} FHE A2eA

AgEE g Fez Edshe UEe T v

o= 45 el E ot #2E, ehE, Eesh ol

A dole TEE oldE & 9l WS A 1ot

& 39 e mAYH Ageelde Al Hde) Feoh

R} AR A e g S et B e

BAl, A @4 448 BA|, b Abe] A4S 98 2

Fohe Wgoz PASL AR Anel Ay axa

Fgs BAS BAse] Ao BAR Peshs Uev, &

Agske] st NS olsisha A48 BAE Rashs W,

sk Fels, BAA T BEste] @ T BAS Falel

Lo Fyeke Beeks g AN BT Yol

B 9 $Ae QEY, $8 AEgel, ZEade F

AR 0 B 0E g 22 BAS A48 9

sol hkat HelElE Fska Rk WES Sl o

S 5 A TYHAL BFY And JHe sl 4

9 AbaEel 39l o] vhat olaint ohlet 44F B4

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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Table 2. Computational thinking in software education curriculum.
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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
S Impacts of technology Iemelen 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 computgr to hgman about‘ g - Qnderstanding type qf 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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