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2 H10] S22 20228 X &5 uUsSIHY HH JHES AE & AU, 2015
HE EEIF IIHE0 Het Bte X H2S Sot Y La0] AAES T&6k= 200 UL
= 2 HE= Computing Curricula 2020 Draft (015F, CC2020)2F CC202001 HIAI=!

ZOH IS LHE HIHI(CC2020-CS)E &HED, 012 EMZE RolUdt B2 WS

FA0IALE ACMITIEEE-CSE 422 & E CC2020=2 1s+= HRE IR =28 H&
MESFUPS= = S0F0 Hotet XA

2 A= o8 HSHASE, A2, S2d) 20 2016 8 20 W10
ARHIE0I2=E ZH of=9] sty TIAM(XIA0 AX)S HEA 2Eot A=T &2HED
flolf, CC2020-CSE Eliz HEIF WsIHEO AHdI HE 2 AIGIALE J2ld]

o A4 Z2IE HHEH, 24U vsstyl 'HEeE, HE s B HARHSO
TR FH0 TsAAHCCISIS), 2-HRH 4248 59 WES BrE0oHl ZoHH,
PEHSE S 2 HAES TR0 U= 28 2018 = ULE NSt = =¥ SIS JIE
=2 AFEHISO TISAARE AR Ol 2 HM2IHEM0 EF 90 HAHEE I
UCLE, SstIt= AAES X 2otz 28 &+ ULE S8t '8E IIE2 1sstll '8y’
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2Zot SR =Z0 JHZE WAIHN [l et 2 WsIE2 T2 0HdoH|
A6 s T2 &3 I =2 SHOZ HAIDIN [SE =40ie =~ UL

OO ARZNEENZ 2AL=2022 B EE I WS WEO HIAHECINELS Aol k=
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Executive Summary

Thepurposeofthisstudyistoderivetheimplicationsoftherevisiondirectionthrough
the reflective approach to the 2015 revised informatics curriculum at the time when
the full revision of the 2022 curriculum for elementary and secondary schools. To do
this, the recently published Computing Curricula 2020 Draft(CC2020) and Computer
ScienceCurriculum(CC2020-CS)proposedinCC2020werereviewed,andtheinformatics

curriculum in Korea was analyzed based on the review results.

Developed around on the Association for Computing Machinery (ACM) and the
Institute of Electrical and Electronics Engineers-Computer Science (IEEE-CS),
CC2020 proposed the global-standard curriculum of computing education for higher
education; the changes in the computing education field from the 1990s to recent

years and the latest version of CC2020-CS were presented as well.

The present study conducted articulation and systematicity analysis of the
informatics curriculum based on CC2020-CStoreview howthe 2015 revised informatics
curriculum reflected the core knowledge (knowledge structure) of the academic base
-- which was computer science -- from the academic systematic viewpoints
(continuity, sequence, and integration). In addition, the education objectives pursued
by the informatics curriculum were reviewed through the comparison between the

skill terms presented in CC2020-CS and those in the informatics curriculum.

The main study results verified that both “Information Science” and “Informatics”
subjects in high school did not reflect the contents of “Intelligence System

(Artificial Intelligence (Al))” and “Human-Computer Interaction” -- which were the

major areas of computer science -- and had low articulation with the academic base.
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“Introductory Al”, which was newly introduced to high schools, had articulation with
the “Intelligence System” of computer science and “Social Issue and Professional
Practice)” field, but not with middle schools. The study results also verified that
the informatics subject in middle schools secured systematic articulation with the
informatics subject in high schools but had low articulation with elementary schools.
Finally, based on the study results, the achievement criteria of CC2020-CS were
proposed as a form of comprehensive activities using programming tools such as
suggesting and explaining, whereas programming activities such as programming
and designing, etc. were proposed as major objectives in the informatics curriculum

in Korea.

Based on the theseresults above, the present paper proposed the mainimplications
by comprehensively considering the contentand supporting aspects of the curriculum

revision that were required for the systematic development of the 2022 revised

informatics curriculum.
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2BHs (Ol A) Stlol LIS S HKkE 20}, ClwE
15t 4 QI ‘CIAY 90| 2oEC} 25| 27

o TAPHE SW-AI 221 274 2440 142E 51T 900, 0] 5 O 24 S S0
2 02D 9

- U= 2019 128 USA S TS AL 2 (HARAES, 20197), 2020
SAZ*EL% A2l (185,20207), 88 U=LUAI- SWR St (I | s 2SS,

2020%) &8

- 20203 9E 155t QUBAS 7|2 e USAls ok nsnty TA|(1sF, 202027 )2t
H

— o
18 ABASAIH DRYUUTI U EFY TS, 2020 )0 027K

=Y ZFQUE ol o=
olzAls 7|2 Q=50 7|2 Al 2|9t AFS|H FSH S H|3S ZAlo2 5 3420|047t
ceTen A OloHE & UEE 7Y 27157 %42
olmAS A8t QB2 HofoflA 4310 R84S Q1AI5HL, Q1B RS2 7kto| 3E S S
seteT Bl 4512 2 Of3E 4 UEE 74 0l43t 5 Mel 715

224(2019). QIZX S (Al Al FRI| QMY HY S8 ATEYOFHAPA,

ZAEKH °’E(2019) QIZX|S(Al) 37tM=2H2020.12). HA RS S

WS (2020). HEWS STAE () 20204 ~ 20224(2020.05). TS5

| HEEL l$(2020) QIZX|S(Al) AlCHol| CHH|B ® 201 i QIZX| 5 - AT EL0{(SW)

WA O, D | SMEEAMSR HEXFE(2020.08.07.). TS |2 HEEA L

I'._%-'?'—(ZOZOa) QIZX|s, ot £02I-QTK|S(Al), A5 438 2 £20|2, 11 MZ MEADNIZOZ £9-(2020.09.14.). LKL
ZAEH 25(2020). AZXSAICH R SHMLoknt ST, 2ARN o .
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O StA|%, 2022 w-K3py 24H JHYS S50 A= AAMH Y oA, AS7A| 2= - SSetn
SW I-'.%Oﬂ CHSHERE A H2at MEA tFEIL U= Al 2-20] CHSHOISH 2 AA[ St
7|23t MM 20| 2+

o Ml DRNY LS AL ST SHR Lot Wate| 7|=0| Bl A4 7|52

HIEFOE TAEI0f0F 3. S5, BRL{T HAIS AAQ| 120 & TRAHEH - E5WS

Ol SN (A, R4, SE4)EOE OfLRt, BESHRO| 34| 24| (2410 1Z)S
TR AAHZIE 22 BRI AUS

o ZZ =U oY HALE Edl -5 SW-Al UKIHY 2 AEZX 24 fAE(17 QIOLY
(@ofdl, 2E &, 2019; ¥&HG, 2020), =-Ssi= U M=t 240 2E8S YFACH=
A0 U=

o £ 3= 0|2 E2toty| flofl, AEE (Computing)” WK2| SIHEA BES AAIGHL Qe
ACM&IEEE2| Computing Curricula ZOZO(OIOPCCZOZO)OHEH FEHAMS ECHE 22|Lt2}
2335t 2015708 dEI s S 2A0H D AAFE S AlAI

+ B ABES A0 ATEIS BIVILL, AREIS 0|8 HCE DE SE ABY BES
515t 71E O 2 5HEY019F AT E 0] B 2OFS ChE = T2 7§ (Computing Curricula 2020,
2020)

gL UE

O CC20200 HIA|E HE{atst (0|3}, CC2020-CS) u|uH EMN AMHE EE

o CC20200{ HMA|E ZHEE{ufst WRMYO| LR 2AE AMmHET 2015 WA HEt
US| ASI (&Y, AIEd, E) 242 Soll a| ds1yel Ha= 2ot

AARY AAIE

[0 CC20200] HIAIE! SKill 20{Qt HE 1} WSt H|d 24

o CC20200] A|A[et A B (The CC2020 Competency Model) 2 AFE2fstof| AIA|E=
7|5 801 A6t R2[Let 2015 71 H 2 Wsuty i H| W 2A6H AAFE S AAI
7) WSS D@ DS wor SEES £62022 WK MY NI 2025 Hetol thet A2lS ZALEH(R]E, 2018)
8)  HEUE Dako |2 B(XIAS] 7X)S S0l £Z 1 EAISI0] SUHOF SHe, SHAO| CsHZAE DIt K|AI| AL HH LoD S of
oty A2te| =2 ZE|s/0{of &S Hoke(Bruner, 1960)
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I1. Computing Curricula 2020 0IdH °

1. Computing Curricula J1R : 153 OHj| AHI0IEE B &X W

o Computing Curricula (0|3, CC) Z2HE= 1980ELH Association for Computing
Machinery (ACM)Z} IEEE Computer Society (IEEE-CS)Z7t &7, SiCH&Ql AFE

DRIY AYS NS %S HOB AT

o CC2020 Z2AHE= ACM, IEEE-CSw2t Ot |2t CHfot AR 2 F2 72 2 Bl
SO| Z0otH, 7|2 L H#E CC20050] HsH =222 €Y 7[22| O|LIME|EE #55f 23S

* @Y & : Information Processing Society of Japan (IPS)J), the Chinese Computing Federation

(CCF), the Latin American Center on Computing (CLEl), ACM India, ACM Europe, and
Informatics Europe &

o (C2020 Z2HE £ #RY I 20F0| SEM 2N DKY 70| HAE E0t o2}
202030 0|5 0|2 0{A40F &8t ZHEE| 1.2 Hofo| |l EXHS A Zols HS2HE 51,
20203 42 Q70| L. 20| EFYI ROt

» ARY 18 20F ¢ AFHISH(Computer Science), ZAREISSH(Computer Engineering),
APO|HHEO (Cybersecurity), HIO|E{Zfet(Data Science), dEA|AEI(Information Systems),
dHE7]= (Information Technology), 2ZE{0{55t (Software Engineering)

[ J21 1] Website of CC2020

v*27 Curricula 2020

wh atis foj: Computing

Comyting Curiculs FOR0 [CEMIT0) i @ joiri propect wnched by professional competing

campaiing sndd peoevice & wision for the Suture of compasting,

9) =gy
A2 F

2 ‘ACM & IEEE-CS(2020). Computing Curricula 2020: Paradigms for Future Computing Curricula’®| =2 LHE&2 Q9%
2 ¢ https://cc2020.nsparc.msstate.edu/
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[ J& 2] A Contemporary View of the Landscape of Computing Education

Pre-1990s:
: E E - ‘,- .:.- ‘.I‘l I'.-' I _
leg ILiles|t is * EE : 47| (2h) 23}
C i i i : -
- \HAROWARE' ' SOFTWARE , BUSINESS / * CE . ZAHESSt
; +CS - FHEtet
Post-1990s:
0 e 5 *T: 37 |=
2 , %S HEBAIAL
EE [|[CE| |CS| |SE & |IT| IS ¥ SE: AmEY 0TS
HARDWARE SOFTWARE ml;:!z?aﬂg Al
o *EE: 47| (2h) 28t
Damain Activity 3 . a e— "\e
: . ] T e
C Conping ') i 4 *CE: BRESe
P /| ps | -4 Y _ _
S Digital s I nite1z
c T e HCSERE
; o b 12 T i T AT |S
Coopiing CSEC ! el
0 Techookgy | L= = 1 )
| N oadl I N % 1S : HEAIAH
1 TG El! x L
- I N Y B i * SE : ATLEQ0{B3}
0 L & Gl .
. & [ i 5
Computing 3 — . f Py * : AFO|HH E Ot
Foandations \\\\\\\_.H..l ar \\\ "'-' »—“n“w ,\;._r_____, l(.f CSEC |- |H-| —
*DS : H|O|E{2kEp)
* CC20202 2010'FCH O|F H3HEl Computing 2+ shF ZHe| A4S A& AlZElsi e,

ALO|H{ 201} G| O|E{ 1fSH 2 20055 BHE A|Z 3t H| WSS [ MEA S

Yot ok 2OFZ H|AIR
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o CC2005 o w=H, AFY Ws 0= 571 20| oh2o =z AYE|UCH, 0] & SW
W9 7|A4 O|2W 0| kl= HEHISHCS)2 19903 0] SWeF 2=l SHEO|A
1990 ALY olES0] 20F= 2t

*  CC2005= HASSHEER) & BREISSHCE) 9 2etZ22A Computing 02| Ee{2t 7HE
omputing £0F& EEE A2/ 574 (CE, CS, IT, IS, SW) 2| &k

Al
do
(0]
o
I}J
o
HU
r2
N
>
_O'ﬂ
=
O

Hols

0 20104042 HOIOD], HFY HOFE AOIMEIHCSEC
Sl 7702 £0t2 SHEIH HCHCISHEAQ! £0p2 S

~

b H|O|E{2FSH(DS) 0| MEA|
|_

DOII

o O &, ZFE{IS L0 HEHOR AZE(O{QH ATERO|(R2A 2)S FMOR T
ZEW Qme, CAY HBEBM W), 120D ABAS(Za 23 B
5202 Sug

o E3|, AREe2 ARY0 Hst JHEA 7]9H(Conceptual Foundation)2| EME
=11, ARE 7|& (Computing Technology) & O[sf- &85tz A0 2ES 21 US
2. Computer Science (CS) Curricula %41 HH 2H(CC2020-CS)
O CS2013 012, YH|0|EE 2| M HAO| LY 24 UH

o Computer Science (CS) Curriculaz 2001, 2008, 2013 &# O|=, A& YH|I0IE
|1 QoM. CC2020S E5l 20208 32| A|A Q| 2|Al HatES 25t

I

o CS Curriculag 1sus(Cfat atE =)0 HZS MAISEA|EH CSO| CHoE XA
TR Al OFO|C|OE AlEoHH, 22550 SWHES BERO=Z 42| 212&|= CSTA
Standard 2017 2 59| JH 0| ECH7t =

|oﬂJ

10) Shackelford, R., McGettrick, A., Sloan, R., Topi, H., Davies, G., Kamali, R., Cross, J., Impagliazzo, J., LeBlanc, R., & Lunt, B. (2006).
Computing Curricula 2005: The Overview Report. SIGCSE ‘06.
3

11) ZZEZ 9|(2015). 2015 4% wot WKIFE A9 JHE A7 ||, Mt NS, SR NQIHE IS

12)  GitHub, The State of Octoverse 2019, https://octoverse.github.com/, 2020.09.22. & &
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o RelLf2t SUS0A OFHA = SW Us

13) 2 ‘“HH (Informatics)’ WIS Eof
AlE|D Qo ¥ YH Wik= AREISHY AT 7|20| B O AMEo] 22X
&= flot IE2 Yot= WitE HOolF

He A2 A AR U= ReL2e SWiSS

==
2= 2 A2 T|0E
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do W
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40
ofN
kO
_o'y
18
gy
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g g = SHIEA 28 Z 2O 2L M 22 A A Y E,
Jles FoHoz Yot HHAO R FH|E sl o= 5HE X500 2Tt

A E (Informatics) = ZFE fSte| 7|2 Jidat 22| &
ZHE Zo|Ao|n E8HO= s AstY| §

B0t HE0 AMEo| 24| 5
Ef =& 3tst= W ato|Ct,

HARS| TAHRAOCZ MOl HEHRE|OA

Z
o
YHEGSY, %;zﬂs%%%aq S WmesAvE 230 ZRETS 7|2 il 2RIS sigoz
AMEH Ol CHISH BHE 20f0| 2A|Z Foj2{O02 s A5t AR AN U UEYA ABLT|Ht 80|
Ciefot SSAHUM A ZAHBHZZES 7|27] /et it (...0loF M=F...)
=2 1 W]F(2015). 2015 /0d FEu WS4 (L)
13) AIZEQIN WS(SWuSK): & AFME ‘SWUS'E AFEHUS, BE2WS, AREIE 0] 52 Yzttt ZHH GO = AI8HH,
I x5etn Mt ZnSstn Y, FEWNS AZX|S 7|X HSS ZESHEHo = A2E T, URA| 2zt nit = HEHS AR
14) WmKE(2015).2015 70 2t B]IHH, H(2015-74%). S,
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3. X4 S G S WKIUZ 29| Hat
O ‘KA-KU-LO’ MEZ0of cist gty

o CC20050Me ZHEE IR 20fo] uLItHE A4 P (Knowledge area, KAs),
A @ 4 (Knowledge Units, KUs), 12|11 k& AHE&=(Learning Outcomes, LOs) 2
S}
=00

o O] &, I ARFZO0| A|A! 7|EH9]
ME2=(LOs)” 40| 2HEZ2 U=
0|2 ‘Ka-Ku-Lo" M EZ0|2td AG6H | 2
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717 50| &tz 7IE2C=E UEEE U8 dEXez ARE usl| FoA M= XA

Iele SEHMOZ M| YA AAS SRS S MoRM Al S8 o
(Know-how)0fl CHSH 2l 7152 Q2 AjlZH GIge H2IRIN 22, 7|5 e 9siis
24210] Cf &2 Q121 TH0| HoisHs 20| Q. 0|2 908 CC20202 Bloome 9I2/%
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2. CC 202001l HIAIE! Computer Science(CC2020-CS) LHE HIAl
: CS20131 CC2020-CS LI HIAl Hiw?

[0 Computer Science Curricula Z2HE 221 315}

o (CC2020= Computer Science Curricula 2013(0[3t, CS2013) 2| R AAAE &+1Lsh
A S 7|2 wSIH O =2 It CC2020-CSE S ([ 6])

CC2020-CS& [1& 7] 20| CS20131 st & 1871 A|A FHo = 414 E

* (CS20132 @ CS2001 2! CS20080] tet HES EUZE @ AFHISHCS)Q| TS |5 CHst
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[E6]CS20131+CC2020-CSO| EHE LHE 24 Hlud

2SS, XSAIA HA|

[Topic: 2 Core-Tier1] ¥12|Z2| 2|4, 04} (expected), 22| Atdf|e| S2t 2t0| 20|

o &5t ofld 5= FA 2] H2 (Asymptotic) &M
+ Big O #7] : g4] 42| (formal definition)
CS2013 o o, 2O, MY, 234 3 A0 22 =34 (complexity) 224
- 459 YA &Y
« LNEZYAHE SUEF
(olol. AHE.F)
SnEIE
EETI
- SEIAENAH S €12|SQ CHE SAHL 2 0|02 &= U= 22U E=7HYQ| HO|H E4S
HAISE 2MS Sl HEHY S0 TSt 7HE S AS3H7| lst F2A B E 2ESIT.
= 283l

- UTB|ZO|A|ZHY BZHEAAMS aer%pﬂ Moistn HAlo2 Big—O B|He
CC2020-CS |2t ZZH 220l CHEt M2 AShat 7|CHEls ARl 34| S 2424 soj=ct
- MBS A5t S HHAE| h3H I L2 ES MENS| 9JsH
) 42 YTEE U (A A DR|E ) S FHEI,

.. (O[3} 44=h)

211 1 ACM & IEEE(2013). Computer Science Curricula 2013: Curriculum Guidelines for Undergraduate Degree Programs in
Computer Science. Association for Computing Machinery, New York, NY, USA.
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A4 39 A4 B FQUE

[Topic: 1 Core-Tier2] Al 24| 7ML, 212 Al & 435 At

« A5 WF0|2 F3AUATY?

- RHH2AE

- &2l vs. g2 2

- A 4

CS2013 ©

- 2 (fully) vs. #& 2= 7+5 (partially observable)

- l:|-0|vs E|.301|0|11E

- Z2YEHvs. HEEH

- HHvs. 34

- 0]4t(discrete) L ¥ (continuous)

X SA|AH

.. (O[3} 4=h)

- AlSY AIA-O| 3l ZSHOF Sh= 0121 tA|2| E4S A5t
1 ZutE o2 M E Zoj|A| AAISHT.

- 7|Yo 2ol SH AIARIM S22 EHHE = U E ZHH0{ (0, Yo E
=2| Q10| 2 HHEA|ZICY,

CC2020-CS | o I

- TH7L RO 7ML 2HES ZYt| Slsh H0]| 2 (Bayes) H2| & AHEH
A A ZAH 0N HEX F2E AT

.. (O[5} A=)

211 1 ACM & IEEE(2013). Computer Science Curricula 2013: Curriculum Guidelines for Undergraduate Degree Programs in
Computer Science. Association for Computing Machinery, New York, NY, USA.

15) 5 =E o A SED AL 2HE AL0|2] AIE LIEHHE HE|.
from Wikipedia : https://ko.wikipedia.org/wiki/%EB%B2%A0%EC%9D%B4%EC%A6%88_%EC%A0%95%EBY%A6%AC,
ZAA:2020.11.05.
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BYY + UTE F 71| Mg Ated

o NAAC=2tNBA (F£4)0lM BRE S Zefet7|s U0 et =A| #& &5 4ot
UALH 7|& S Z0| tiel 4lE Solf HelZ2E e 525 &l

22) ACM Europe, Informatics Europe % CEPIS (Council of European Professional Informatics Societies) 7t &0
23) National Assessment and Accreditation Council
24) National Board of Accreditation

37




HREIBEL, WAL,

I CHst 2t ACM/IEEES] #{2|2H e
TAS

Computing Curricula 2020 Sofl & DI
=

ACM/IEEE H2|2E S LEHO 2 [T}

o

—

CHat

SPRi Ol=2lZE 2020.12.10 IS- 110

N < I of L] R
= iy ™ =Y < ul
gl 3 b ol i o
=0 M © |_._H <0 Lv.,
R = iy =) , b
~ = N X0 £ i
oF T aE = = o O__”_ =0 [
oF ~ " ok o UR Q 33 Q .
ol ol oy ol ol © o Kr i
— =) < o E~ 3 ol o o
3 1o S & = =N — Rl ol ar
Z Ho ofru ho £ " N om S 0
< =3 o © J| 5 1) ol U o3
g Iy = 9 I U B
O R S TR O~ I S - 7
mw o mo T S an g b L o & lo
° i Bl J 2 P s < 3
— Hd o = xI < = = a
| m = = o or = of S
mo0 = T Ok <
! HF gl o & mg oW O ®ow o gp =
X0 HE = 71 ol & © = o oF H o 4
I~y (@) w -~ rd ) hd i, o
wﬁ_ = m 8w e ROow <4y >
— - . Ife} by — - L
3 = Mooy X = fEOR o  or T =
S T o M ooe o5 =A@l omoH ) 3
0 = = 2o I LR =) S 3
i o R K oo N O & =
o N RY op XD o fs om BOUF i
n ol 0| H H e B = P !
J— m 4 |_|_| mo — =_— _._._o e _._._O __LO| - mﬁ
) R K = w0 & 5T I g X E
o 0lJ N ol © HE i
o m g o o W RS om o & Gl
SoE g EN o3 W T o= Y@ HEdu 2
W Ox F oGP o oM W owE Bog R R -
FORR s mBY o & Lozt 2o oy O :
— N2 RO = o) = =723 o nl el S
= n Z uwm =2 m o= Toe o 0 850 o =
m O Hofm g X oe =0 7 X 5
N g ok mgg il ol = W oF ~ W gk m
ol = __o_- __Oﬂ - lo ior m _— had =]
T ORI M OFdF - B g O T W RO o
hm Oy KW bR oE GH oW oF W ol o 5
Ton 0O I oor BORX W O im0 U K E
oo X 5 T ow B Woow X T o
=d s F T ow g W T g MR S o
e ke o X
N_Hu_kl o Jd o o £ e o & o o S
O O O O =




SPRi 0l+2|2E 2020.12.10 IS- 110  Computing Curricula 20202 Soll 2 OI2} -5 SW-Al K9 &

[E

O

>

2! 2] CC20209] ZZE 18HCC2020-CS) JIX ek 29)

guz2|E Y 22 (Algorithms and Complexity)

Ho= |
= Zoff AlZh 2 S0 Tt H2A ot 7| el = Ate 6F74|% ﬁ*ﬁ SO E0

AMTH A (recurrence relations) S ARSI 7|2 AH7H A0 Qs Ao= L2|F2| A7t
E34E2 245t O dutE HARF ZIS0[AH AA[SHC.

M A0 CHOE A& ot
Force) ALO|9] A= A
I.

divide-and-conquer) &1
2Eott.

T2/ W2HS ZHGID SH S o PAEH B4 (Brute
g Tefohs M 7l (1200 (greedy) HH, £
= o

5t 7 3
12IE, A MEMY, S B2 EE FRlAR M)

o= — —1

Y =AHIE ol Zotil E4 HEAE| CHet EUr Y2|ES HEsh| flol 7|2 =2 €112|S
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S
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oM

A Y= ANHE 2OoE0|1 HHE LEHH = AAS M5 AHR| AIRLIHE SIALE /5K
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+2 2 X2 (Architecture and Organization)
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D. 71 910 & OdiEe] 20 ERO0M 7[2Xez w2 59 A125 Foistd 1 215
S= 1F0A AAIST.

ot Al B 2] FG0lIA Bt HE2e] HMA AlZRS Althordl F2 £ EUME

O A4t kst (Computational Science)

A. AA =0 tiot ZHEst ] HAXQ! 5 RS S SiA| B3 Ao Al=2|040] 51

O O|&F X (Discrete Structures)

2B HIE, 715 £ B2 2| T 71| 480l 0AE S2 1200 AL 2 S
% 20{S H2HHO 2 St

B. d¥ 78 (542 7ad A 7Is =20 tot Y At 5)= HEHA 24| LY

= T10

o201 RIS RUYSH| 95t 715 B =2| U 201 (predicate) =212 AFSITE
C. 22 722 HBHA SYS 746D HEI B0 XY BHE 2ot M 53
Tl )z

D. 24| ofZ=lAolds &t Al Ao ofEetl 7= A
arguments), B|=7 |8 &2] 2 AL Ath=E U2 S

F. 225k CAISEHEH(ER], 21T U EB|ZS 55| U, TBHT AT E3] 5)S ALRSHA

— 1
A 2HE 22F ok F O Z YIH0| SZRUR| EHSIT.

G &5 Ec =8 A9 GYet =Elt =5 Ha9 J[0igE AN ZAE siEstkd
T &5 F20f| tiot 24t Althete AEE 5= 1F0A AAlRI.

A. BZE APIS ARSoiA A HA0M 2ES + U= Al
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O QUZH-ZAFE 4528 (Human-Computer Interaction)

A. Hietd ofSelA01dE EAet 2 B+ 2 VIS (RE, A, A2 TIARRl) & 2&dl AFgAt
S EA 27|12 M4 E3HM 7Y BE0AM 7EFLALEAL FE 2IASfot

B. A& HHIAE, O[5 1&71|;<f0| QANS, HH S 228 AlZH BHHEA AN AS 2ot 27
A, 28Y, B2 7|z, 2ot UEY 2AIE 12{ot= AFEAL QIHT0|A S EM0tal HIISIT.

C. 02, =+, Va5 Sl A-Sgat AFEAN Eela
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Al2fotl X GIts w-alleh F ZutE 2o
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SO

O AH 22| (Information Management)
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7|940] HOIST AABIN AHECR HHS & UYEE AHO{(G], FONE =2| oloj2
HBEA|ZICH
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D. 9, 91, U, S22 HE0l| CHat Ol &7 7|2, 7t84, BAY 2 2|4l Argd)
oF A|AHIS| HOMS TIISHD SiE A|ARISl FHRA0 0= AR, 2214 dge
HEAZICE

O Es1E 7|8t 7 (Platform-based Development)

A. Lot 2Rl ARLIEIS Al#ot= 8 2o Y H 3 2 Ze|HH0[4 7|es 280l 220|UEE
S E oS2A01dE AT,

ﬂJ
OI

. — (@] =
HASHY.
B. UE(actor) F/E= 9S8 T2M|A, WAIHE (deadlock), &5 S712tE 7 (queue)
£ 1M BE SA| AY0| SEY [ Aoz SE5H= Z20[AUE ZETUS AHSIT.

OIN

C. SAIZZ2:Y F(F 520| 25F A3 S7IAZ I GHI0|E +5 5) & LU= 848
=2 2
=

HAE T2 )24

mjn

D. B2 0|20{2 £ 9/= =2
(m]

Q) 2ol AEElT W A% THet PRGH0] 2 Z2
XS0 T2 720 At S 2 S

E. 24 & 240 AUS =
conquer) F/HE= 2T Z2|S5S oot 1 g5 d¥H L2 SEI.
O =232 210{ (Programming Languages)

A A 2l Yast HIHUS (3L AS #2, UHTO0lL, private H S)& 12315
el A2 S AAIRIT.
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B. L= 5 7l HOE %o HE 7ts AH &Y (E= ¥R 558 (reference equality) 12))S
I|5l= &4 C|AIR|(dispatch) & &&6H Z2 1Ol A0 SE2 12{cH= 7|2 L12S

TE0]| Y3 71255 B S AHABICEH

C. 34 28} IPILES 22 T2 IU0IN H40t B HOIS D2f5H0) T2 B42 25t
:

(ot K83 B14-0| THS HAIBIC,
AOA BHERI0F 7B SAA2 BRHA (5 7§ Z2 DY 0{oIA QISR B4E 2ok 52t

2|
o) M7t AZ0A 2 A0{0H| Lol 71 AjA Aol 2 HE (idiom) S AIAISITY.

AN 2 HOE Rl iR ARl MBS 6*4 2902 2t S0

Chst B4 o)) U 2| AT - Z
cflolE] W0 chet 2244

F. GUIZES YIS AIAHOIA AFBSH 2 WU OJHIE HS21S ZAI5ICt,

G. D=7 A4S %Iif Z2ds Zeol AlU= (generic) EfY = BL2E (compound)
I, 2ellA, HIME 5)2 AATIT

FULU

H. 22f0|HET} QB Z2|E|, HelA! ZE[OHO|A (optimizer)
TEO| HS Aot 2 T13= Aot

b

. EIY @F HAIR], HI2E] F=, H2T E2IE{(dangling pointer) & AMESHH =S
CIEHZ ot

O AZESof 74 7|2 (Software Development Fundamentals)

A. B2 {7 &aet 23 ¥5 7| (divide-and-conquer technique)S HE5H= 2&S
LN2|EFS WS T2 1Y AN E ARESH oMY ZAHIE Sl Eoke 2e|ES Foiol
HIAERf LS HATHTY.

TT Oy - L ’
Zofoll 72 Z2eY RS ARESHe MY ZRIHs dARhA Lelolal HAES
CIHE S SA[GH

C. 712201 ZHE, I3 WY /O, BE 224K 22 Y ¥H2 22, 34 Ho|, 04 22
A A
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ANSIot T 2 21 AEIRI RS L5} 1 M|l 2E A F2|A

E.
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F. MEfSE T2 O OO ALBE £ Qs BE 2j0|ER{2|S B85 YYHOl 3T Q7S

25t 5 Ll 2SI

A, 7|5 QARG HI7 |5 QRAGHS 1S
HESIT ST MIET 22 QNSO EZ % OIL HC LIEHHE | TSIt
| MAE THOAH HAISH

B. UML 22 B9 78S Ags| 2
B A7} A AR A7) 21201 0B 7| S¢

MAH] 7|2 (Systems Fundamentals)

L]
A =2| 90| J|2 RHRAS 0185I0] TR 21F BA9t SUSH
7ok 24 £ 22 BEoH0] A7 U 52 TSI
B. L2 23 U LMY U3 S8 HEGH= 0F 2N B0t S HA HHE s
o2 U S
C. £715t7|2242 S5 BR 2lAAZ B2Iots YHS QIoH 2T ¥ T2 IUS oD
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A.

B.
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=of A, £HH(2019). ¢t=, Ol=, F= HE 0 Aol o HAIG HI L =M Azt ZH, "HEZoF

I Sele= WwsAL, 75 91-117.

25 (1995), £2IEAB U2, 15, p.12.

F9I%(2020). 2015743 LI DKUY BHYZ T2 U | DRI N Y LM ZE DO
DKUY BHS EHOE, HRHILSISI=22, 23(5), 1-12

SHRDSIALII(2015). 2015 712 Wit LIFY AR i AL I, HE 0t DI, SHE US|}
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+ ACM & IEEE-CS(2020). Computing Curricula 2020: Paradigms for Future Computing
Curricula

+ Bruner, J.(1960). The Process of Education. Cambridge, MA: The President and Fellows of
Harvard College.

« Shackelford, R., McGettrick, A., Sloan, R., Topi, H., Davies, G., Kamali, R., Cross, J.,
Impagliazzo, J., LeBlanc, R., & Lunt, B. (2006). Computing Curricula 2005: The Overview
Report. SIGCSE ‘06.

« Computer Science Teachers Association (2017). CSTA K-12 Computer Science Standards,

Revised 2017. Retrieved from http://www.csteachers.org/standards.

3.91 E

« wikipedia(https://ko.wikipedia.org/wiki/%EB%B2%A0%EC%9D%B4%EC%A6%88_%EC
%A0%95%EB%A6%AC, ZAA1: 2020.11.05.)

+ wikipedia(https://ko.wikipedia.org/wiki/%ED%97%88%EC%83%81_%ED%8F%ACY%EC
%9D%B8%ED%84%B0, Z#AHY: 2020.11.17.)
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