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ABSTRACT

This content analysis examines changes in Al education content and its
organization across 20 Computing Curricula documents from Curriculum 68
through €S2023 using predefined explicit Al-related terms. Al appeared as a
Subject Area, an Advanced Course, or an application within Algorithms in early
documents; as a common requirement or cross-disciplinary comparison item
in CC1991, CC2005, and CC2020; and as an independent Knowledge Area in
CS documents from CC2001 onward and CCDS2021. Content retained search,
knowledge representation, and reasoning while expanding to include machine
learning, data-driven modeling, deep generative models, fairness, privacy, and
explainability. Design implications include balancing foundational and expanded

TEURY SEHRE TSR OO REEHOf content, linking knowledge levels to competencies, integrating inter-area links,
REEa cross-cutting issues, ethics, and responsibility, and organizing content modularly
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Table 1. Classification and Key Characteristics of Computing Curricula Documents

Representative

Document T
MR 1pE Documents

Key Characteristics

Curriculum 68[20]
Curriculum '78[21]

Early Computer
Science

- Developed by the ACM Curriculum Committee on Computer Science

- Focused on Computer Science academic programs

- Curriculum 68: Classified subject areas into three major divisions and presented course structures
» Curriculum '78: Presented a core curriculum and elective courses for undergraduate programs

- Preceded the later multi — disciplinary Computing framework

ACM and IEEE - CS

- CC1991: The first joint curriculum report for undergraduate computing programs, developed by

- CC2005: An overview report developed through cooperation among ACM, AIS, and IEEE - CS;

. . CC1991[22] . T
Computing — wide CC2005123] compared five computing disciplines
Reports - CC2020: Compared and contextualized six established computing disciplines and Data Science under
CC2020(6] . . . :
development; emphasized competency —based learning
- CC2005 and CC2020 compared and synthesized discipline - specific guidelines rather than directly
updating them
(CS2023[9]
[52020138] - Developed by discipli fic task f blished by rel fessional sacieti
o o 1T2017039] eveloped by discipline —specific task forces established by relevant professional societies '
Discipline — Specific SE2014[40] - Used discipline — specific combinations of educational goals, knowledge areas, competencies, learning
Reports outcomes, and professional dispositions
CE2016[41] - Adopted knowledge — based, competency — based, or combined structures depending on the report
CSEC2017[42] P 8 » competency ’ pendmg b
CCDS2021(8]

Note. The discipline - specific reports listed are the latest guidelines included in this study.
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TS BA5k oM [35], €S2023 T A= Al WS U]
o] WA uiAxt wEIg AASe HHEE thEATH36].

ol AXEE goud M-S Aoz B AdqloA =
CS2023% CCDS2021 52 =3I 2A|- =27} 59 A
oA lo]EIA|AH] T FAE FE3I0

T

of W% e B AT 422} vl mIFTH37].

71E AL ) wgIY L, A AP Px
o WY 2A, 53 BEII FEYel 2HE ol Yot

g 3
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Table 2. Previous Studies Analyzing Higher Education Computing Curriculum Documents

Document(s) Previous Study Analysis Focus
Woo et al. (2017) Analysis of CS2013 Knowledge Area coverage in Korean university curricula
csa013(7) | [33]
Yu et al. (2017)[34] | Quantitative analysis and prioritization of C$2013 Knowledge Areas
CC2020(6] Kim (2021)[35] Articulation analysis of the 2015 Fev1sed Korean informatics curriculum based on CC2020 - CS
Knowledge Areas and competencies
©52023[9] Eaton and Epstein Examination of the rationale and curriculum design challenges underlying the integration of Al content
(2024)[36] into CS2023
S2023[9],
CCDS2021[8],
1S2020[38], Miedema et al. Comparison of data systems topics across curriculum guidelines, university course syllabi, and industry
1T2017(39], (2025)[371 needs
SE2014[40],
CSEC2017[42]

Note. CC2020—CS is the term used by Kim (2021) for the Computer Science component of CC2020, not the title of a separate official curriculum

document.
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Computing Curriculaoll Uebd AT W& /g2 ¥
FE BASIE 4100M = B4 9 AL 0§ 4T
H&& AESIL, 4.20014= Al7IE-EA F3E-80
3t e T o= =0t

41 2M FFEA

—

g U T4 B

4.1.1 AF¢ st 719k 27] EA(Curriculum 68,
Curriculum '78)

Curriculum 68% Curriculum '782 =% ACM
Curriculum Committee on Computer Science?} #|
Al AFE et A9 27 w3 E2E EA0lth
T A= AL B9 U2 BAAcR 23tk o,
St} Computing Curricula £& EA oA Uetd+=
KA(Knowledge Area) 7I5te] 59 24|90 & AlE +
Z3otA= gttt F A= B AIE ZFFE A8 us
WYo] dR= ohEA oL}, AT9] x4 ulx|, dHE3}F v
Al AlE FA] ol 2tolE Holth & Z419] AT ¢
T/8& A 2J5kH Table 32} £t

Table 3. Comparison of Al-Related Organization in Curriculum 68
and Curriculum 78

Category Curriculum 68 Curriculum '78
D Recommendations for Recommendations for the
ocument . .
Academic Programs in Undergraduate Program
Type C . . .
omputer Science in Computer Science
Terms - Artificial Intelligence ) Amﬁaal Intelligence
- Intelligent Systems
- Section 2. Subject
Classification » .
Computer Science ' Com_puter Science
Structural Electives » Advanced

Divisions > III.

Methodologies > Level » CS 12. Artificial

Location of Al

Subject Area 8. Artificial Intelligence
Intelligence

- heuristics, brain models,
pattern recognition, - CS 12 Topics:

theorem proving, Representation, Search

gjﬁgﬁi problem solving, game Strategies, Control,
playing, adaptive and Communication and
cognitive systems, Perception, Applications
man — machine systems
- Presented separately as |, .. . .
Additional Course A9. Artificial Artificial Intelligence

included as a topic in

Notes Intelligence and CS 13. Algorithms

Heuristic Programming

A, AL F52o] 1324 = F ZA0lA thE2A] e
dt}. Curriculum 68014 Ali= Subject Classification®]
Computer Science Divisions % III. Methodologies©]
=3hE Subject Area 8. Artificial Intelligence= A A€
tF. Methodologies= AF 82| tg?et 8-& FolA ==
&= 3E +E, W, 78S o= divisiono|H, o] Qtof]
Al Al heuristics, brain models, pattern recognition,
theorem proving, problem solving, game playing,
adaptive and cognitive systems, man-machine systems
52 235H= subject area® vix|E et ¥HH Curriculum
’780l14 Al+= core curriculumeo] obd Computer Science
Electives®] Advanced Leveloll 43t CS 12. Artificial
Intelligence® A|A|Hc}. webA] Curriculum 68°] ATE #
FE Aeke] FA| 27 AA QoA 24 subject area®
Hi2]5}thE, Curriculum ‘782 AIS 15 Alelats 3
ol A AAIGE Ao Z & 4 ot

=4, 45 74 SN F A BF AIE
advanced course FollA thEA|RE, Fp=0o] 23 ol=
2ol 7k Qlt}. Curriculum 682 Course A9. Artificial
Intelligence and Heuristic Programming< X9
advanced course® A|A[SHAL, QI7HO] A4 B, F4
FA W, AA o] mdgy vld AFE &
Aoz sl AlRAcze fejay vy,
4, A7 FE AlEeold, 27|22 g AlA", F
zgadYy 7|y 5& 2gstlct. ¥ Curriculum '78
o] CS 12. Artificial Intelligence:= 13A5 E= A5
3 A9 712 g d RS Avlske EoR Y

%2, Representation, Search Strategies, Control,

ofp
X mio

|

Ehl

am 9L ofN X

o
>

Communication and Perception, Applications& &
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2 topicQZ A A5 kA Curriculum 68°] Fe)
28 iy x| g 2ddo] 1S FATH,
Curriculum '782 ®&, g, Ao], oJafL gt 2|72 A
&= TAHLRE AI9] 7|2 7| A Jde AASE
Zoz B 4 9\t

AR, Curriculum '782 CS 12%¥ ofyz} CS 13.
Algorithmsoll A4 &= Artificial Intelligenced &ilel&
FA| do9 stz Egstch CS 132
numerical analysis, systems programming, artificial
intelligenceg ¥12|& W=l FQ JJo= AAehH,
Al 9ol natural language processing, robotics,

combinatorics,

theorem proving and problem solving, search
heuristics 5| ZgHgth. o]&= Curriculum 78014 AT7}
advanced elective course® FAEH = ZA]o, d1gl=
g AN E F2 g8 J9) ShR ol g Bl
EJr.

HN

4.1.2 A5 A EA(CC1991, CC2005, CC2020)

CC1991 GAl HFH 2ok &7 wsiby Hil
™, CC20052F CC2020 2 A& v|a-Z5sh
g Auk B Ajoltt, A T*ﬂb E—n— AT A W8S 2
A9k, FA19] 7)5ol upet ATS] WA, F2A ], AR
& ‘3—! 2 7F A Aol = 74}0]7} At AFEH Ak ZA
E AL 15 Ul-8-9] 71/ ®HA2 Table 42 2t

AR, CC1991°A4 Al& Artificial Intelligence
and Roboticsgl= HH o2 AAEH, Common

o

T oo gy o

__;&:__o‘L:m

Requirementsol] Z3HH oF& 7 Subject Area & StUE
v 2] Ech. Al Knowledge Unit, Recurring Concepts,
Lecture Topics, Suggested Laboratories, Connections
o} dAE= F2E 2k, All: History and Applications
of Artificial Intelligence®} A12: Problems, State Spaces,
and Search Strategies”} S4] Knowledge Unito.2 A|A|
Hr}. ol= CC191001X A7} AF Y 3F 74 ol =
S 594 A4 J oz X Eolee BT

=4, CC20058F CC2020 Al A W& 2 HF
g 2 7F el o g2 AR CC2005+ Computer
Engineering, Computer Science, Information
Systems, Information Technology, Software
Engineering & 2 AFT =2 AAAAE vlastH
Al Intelligent Systems (AI)E Knowledge AreaZ A|A|
sFQlt. CC20202 AL 2oF AHA & HE WSy A=
E3FelA] gkfot, A4 74 249 cjAlofl A Intelligent
Systems (AI)Z Computing Knowledge AreaZ A|
Alstal CE, CS, CSEC, IS, IT, SE %t Landscape of
Computing Knowledge®| B]i F50 g 23steirt. uf
2 £ 24 ALE S5 BEoR AA s ot ofg] Z
T8 o] s y-&3 HelE vjuste 35 dEes o
c}.
A, CC20059] Table 3.1°14+= Intelligent Systems
(AI)7} Knowledge Area@ A|AE ™, Table 3.3014=
Intelligent systems 9 <}2] performance capabilities

o &

2 Design auto-reasoning systemst Implement
intelligent systems”} A A ECh CC20202 o] x| 4]

Table 4. Comparison of Al Education Organization in CC1991, CC2005, and CC2020

Category CC1991 CC2005 CC2020
recommendations for the design and summarizes the body of knowledge for
Document | implementation of undergraduate ¥ o1 Knowld centers on competencies and develops a
- . ) TR undergraduate programs in each of the
Type (baccalaureate) curricula in the discipline of e . S competency framework
computing major computing disciplines
g . . - Intelligent Systems (AI) - Intelligent Systems (AI)
Terms Artificial Intelligence and Robotics (Al) - Artificial Intelligence - Artificial Intelligence
- Common Requirements » Subject Area »
Knowledge Unit » Recurring Concepts, - Table 3.1, Knowledge Area: Intelligent | c I
Lecture Topics, Suggested Laboratories Systems (AI) ompetency component example
Structural . ’ ’ . . > Computing Knowledge category:
Locati Connections - Table 3.3, Area: Intelligent systems > .
ocation of |, AL Artificial Intelligence and Robotics is one | Performance capabilities: Design auto— | 23S Architecture and Infrastructure
Al U tetne . P ) gh att > Computing Knowledge Area:
of the nine Subject Areas reasoning systems; Implement intelligent .
. : Intelligent Systems (AD)
- Approximately nine hours of lectures are systems
recommended for this set of Knowledge Units
- Glossary® Intelligent Systems (AT) — * Appendix C.2.2, Computer Science Draft
C licati h based Competencies ) IS-Intelligent Systems:

. - Knowledge Units: AIl: History and OMPULEr applications that are base Determine problem characteristics;
Detailed Applications of Artificial Intelligence; AI2: on artificial intelligence theory and formulate a constraint satisfaction
Contents Pr%%lems State Spaces, and Sefrch S;rate .ies techniques including rule ~based systems, roblem; implement a search algorithm;

’ paces, & genetic and evolutionary computation, Pl ) > 1mp dicate logic: gk ’
and self - organizing systems translate Into predicate logic, make a
probabilistic inference
- The Advanced/Supplemental Material

includes Artificial Intelligence as an

advanced/supplemental topic: knowledge
Additional representation, state space/searching,  Compared across CE, CS, IS, IT, and SE |’ Compared across CE, CS, CSEC, IS,

Notes heuristic search, expert systems and expert IT, and SE

system shells, natural language processing,

propositional logic, learning and cognitive

models, and vision
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o4l A

H= 5 Systems Architecture

T/ 84 dAlollA Intelligent Systems (AD)E
Computing Knowledge
and Infrastructure®] st¢] Computing Knowledge
Area=Z AA|5F T o]+= CC20052F CC20200] Zh HIilA|
o] Hlul Sof wet AT ¥ 243 23S A= ohE Ao
2 AN &2 HolE

U], CC2020-> AT &1 3 W82 %9t & 1&9]
o A|2 AHAIS}. Appendix C.2.29] Computer Science
Draft Competenciesol $~&% IS-Intelligent Systems
ole A E4 mhel, AFFSwA A A gz
& 79, o7 ¥ A F54 F20] ZFHH. o=
Intelligent Systems ¥ A|Alo] A7 =2 FHE -

TEE T
S A S oAIBITE

fu

4.1.3 BIpE FA oA 9] AT & 4 34
1) Computer Science 21}

Computer Science(CS)+ Computing Curricula £

S HaekE FA o2 AAE o, AFHE 2ot CE,
IS, IT, SE & &9 23 AAZE N&EstE = Yol e
CSe 534 AFE U2 A&4 0z HHE o] )
CC2001, CS2008, CS2013, CS20232 =& Al ¥
W8S HFE e WSy o] A A Qboll xgteiH,
KA(Knowledge Area)?t KU(Knowledge Unit)S 7|5t
o2 AR FAE 245U olo] & A= vl #AE
Ol/do= AT o U89 24 94, & Y89 14,
Learning Objectives E+= Learning Outcomes®] AJA]
HAS FASIRAT 4] A= Table 59F 2.
AM, CC20017E CS20237HA] AT #a &2
B 18k A A A Qboll A S- A Q] A A FHoz
o} gttt CC2001, CS2008, CS20130A & alid
Intelligent Systems(IS)2te Y o2 A A=Y
CS20230l|A1+= Artificial Intelligence(Al)2 o]
EQitt. o]= CS EalofA] AT T Yy 8o] AAF &
A7} op et e st —'J—TT-"]';H Qoll A 2] &2 o

02
12 XN oo
O i gy

|o
=

HU
A do g

ot N o

EATolA 275 E]
o]t}. Curriculum 683} Curriculum '78°] 7

Ri=ha!

FAHoR th2olzl a4 A 2}

e

Joloz prsbEo] & .
S, AL 21 ool ;@4 g ey T

Table 5. Comparison of Al Organization in Computer Science Curricula

of

Category CC2001 CS2008 CS2013 CS2023
Term . . . . .
(KA Name) Intelligent Systems (IS) Intelligent Systems (IS) Intelligent Systems (IS) Artificial Intelligence (AI)
Seructural One of 14 KAs One of 14 KAs One of 18 KAs One of 17 KAs
. KA > KU ) Topics, Learning . . KA > KU ) Topics, Learning KA > KU ) Topics > llustrative
Location of Obect; KA > KU ) Topics, Learning . :

Al jectives Objectives Core-Elective Outcomes Learning Outcomes
Core-Elective Core — Tier2-Elective CS Core'KA CoreNon - core
Fundamental issues in intelligent Fundamental Issues [core] Fundamental Issues [Core — Fundamental Issues [CS
systems [core] Tier2; includes elective topic] | Core'KA Core:Non — core]
Search and constraint Basic Search Strategies [core] Basic Search Strategies [Core— | Search [CS Core'KA
satisfaction [core] gles 1 Tier2] Core*Non — core]

Knowledge representation and | Knowledge Based Reasoning Basic Knowledge Representation Fundamentgl Knowledge .
reasoning [core] [core] and Reasoning [Core — Tier2] Representation and Reasoning
& & [CS Core-KA Core]
B B Basic Machine Learning Machine Learning
[Core — Tier2] [CS CoreKA Core'Non - core]
Advanced search [elective] Advanced Search [elective] Advanced Search [elective] -
B B B Applications and Societal
_ Impact [CS Core'KA Core]
Detailed ; P :
Contents Advanced Representation and | Probabilistic Representation and
(KU Advanced knowledge Reasoning [elective] Reasoning [Non - core]

Organization)

representation and reasoning
[elective]

Advanced Reasoning [elective]

Reasoning Under Uncertainty
elective]

Logical Representation and
Reasoning [Non - core]

Agents [elective]

Agents [elective]

Agents [elective]

Agents and Cognitive Systems
[Non - core]

Natural language processing
[elective]

Natural Language Processing
[elective]

Natural Language Processing
[elective]

Natural Language Processing
[Non - core]

Machine learning and neural
networks [elective]

Machine Learning [elective]

Advanced Machine Learning
[elective]

Al planning systems [elective]

Planning Systems [elective]

Planning [Non - core]

Robotics [elective]

Robotics [elective]

Robotics [elective]

Robotics [Non - core]

Perception [elective]

Perception and Computer
Vision [elective]

Perception and Computer
Vision [Non - core]

Additional
Notes

CS Body of Knowledge

Updated Body of Knowledge

Redefined Body of Knowledge

Knowledge Model +
Competency Framework
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A2 2 7l whet weksiglet. CC20013 CS2008071 41
+= Intelligent Systems7} Core®} Elective= F-EE| 11,
CS20130l4]+= Core-Tier22} Elective® 2| 7/d =] At
CS20230l 4= Artificial Intelligence”} CS Core, KA
Core, Non-core2] 7+ QtojlA} A|A|=]H, ®& ZFE I
o 2N 27 = 35 A W8S sig AA G
o] At A4 ol T2H AT ol2fgh Hak= AT ¥ Y]
89 48] 2o 24 AHof wet Core-Elective,
Core-Tier2-Elective, CS Core'KA Core-Non-core 7|
2 AFENEE BoiET

A, A ol e Etokal A&A o2 §A|E= Al
w5 Ygo] &elett CC2001, CS2008, CS2013, €CS2023
= 2T AL B oA &HA, A4 B 2, ofo]H

|

(o]

E, Adolxe], /ASE, EREA 53 F2 §OR X
Feict. S8l Galn A4 BEFEL U B4l B 9
A2 12| E AA|3ATt o] F 3] CS Htol A Al mgo
718 Zo| Sl Jlu 24l AT A4 EREES FHO
2 A5l 488 g 4 Atk

A
= T
A, A 71l whet dF AL 8o 24 9f/dol
H3}elA T Perception CS2008°1A] Elective KUR &
7}=] 3l CS201300|A]+= Perception and Computer Vision
o2 AT Basic Machine Learning2 CS2013
oA Core-Tier22 HJE < or, CS20232 Machine
Learning KU+ CS Core, KA Core % Non-core topics
2 FAEAJ. £33 €S20239)= Applications and
Societal Impact KU7} F7}F=]o] AT 2-&, HlZHE 45 A
drdo) 283 oA, &2, 344, AF-ARHs, =
gtoleA] 9l 2]47HH54d-8 CS Core2t KA Coreoll #|Al5}
Aot o]2§k ®igk= CS 249 Al w&o] d&2 &3
E FHY AN F2E FASHEA ZIARES AAdd Al
AA &8 H ARRA Ao S I R e e E SFHE

2) Data Science &3}

Data Science(DS)+= ©lo]Ele] 3, e, g,
gl g-8o oot HFHY W A4 IS o FE =
th. DS= CC2020014 7iE F9l HHE FJHo=2 A5
e, 20199 drafts 1% CCDS2021°4 SH& ©|of &
ehs 9t AFE JF A o2 FASkE Q.

CCDS20212 sHE Data Science 8o Iast 73+
g IS 1170 KA 49| computing-oriented Body of
Knowledge2 A|AIgtc}. i E 2] KA+ sub-domain®
2, DPSIA= Knowledge Unit¥} 619 sub-domaino =
3=t ZF 5k ©eloll = knowledge®t skills, ATef2{ Q1
dispositions®} context?} A|A =W, T1(Tier 1), T2(Tier
2), E(Elective)7} &) Al == 7HE =0 FojHt

CCDS202104+ Artificial Intelligence(Al) KAE 1
2 24 iAoz AT Al KAl =% += Machine
Learning(ML)2 ¥ KAZ A A]3}a, MLo] Data
Mining(DM) KACIA & F9JetA ot Agsict.

Volume 29, Issue 9, 2026

ofofl ML} DM 0] 215 AAISH AAlof| wpe} Bz 24
oz skl Data Privacy, Security, Integrity,
and Analysis for Security(DPSIA)o|A4+= Analysis for
Security Knowledge Unitol] A|A1E &5 F Al = MLOJ
A PAE U8R AT = wgoz FAsilon, drhA]
]l privacy, security % integrity W-8-2 Al ¥ 802
oAl ettt 24 A= Table 63 2t

Table 6. Al and Related Knowledge Areas in CCDS2021
Category

Description

Term Artificial Intelligence (AI)

- Computing — oriented Body of Knowledge
with a Competency Framework

- KAs are generally organized as KA > Sub—
domain » Knowledge and Skills, with Skills
expressed as Learning Outcomes

- Al, ML, and DM are independent KAs; the
AT KA identifies ML as a separate KA and
notes that ML is referenced extensively in the
DM KA

- General [T1, T2]

- Knowledge Representation and Reasoning
(Logic—based Models) [T2, E]

- Knowledge Representation and Reasoning

Al (Probability—based Models) [T1, T2, E]

- Planning and Search Strategies [T2, E]

- KA-level Scope/Competency: Ethical
considerations and mitigation mechanisms
for Al systems [not tiered]

- General [T1, T2, E]

- Supervised Learning [T1, T2, E]

- Unsupervised Learning [T1, T2, E]
- Mixed Methods [E]

* Deep Learning [T1, T2, E]

* Proximity Measurement [T1, T2]

- Data Preparation [T1]

- Information Extraction [E]

- Cluster Analysis [T1, T2]

- Classification and Regression [T1, T2, E]
- Pattern Mining [T2]

- Outlier Detection [T2]

- Time Series Data [E]

* Mining Web Data [T2]

- Information Retrieval [T2]

Structural Location
of Al

Detailed ML
Contents

DM

- ML algorithms and statistical methods for
security [T1]

* ML robustness and explainability [T1]

- Explainable Al methods applied to ML
models for security applications [within the
T1 sub—domain above]

- Categories of security applications [T2]:
Select ML methods to use based on the
nature of security telemetry data

DPSIA/AS—
Analysis for Security
Knowledge Unit
(explicit AI/ML
content only)

Note. ML and DM were included based on explicit links stated in the Al
KA: the image/text—related link to the Data Acquisition, Management
and Governance KA was excluded. In DPSIA, only Analysis for Security
items explicitly mentioning Al or ML were classified as Al-related.

AR, CCDS2021°1A4 Al& 1170 KA & shubel
Artificial Intelligence(Al)Z ZH o2 AAIEH, #|
Al Rd, 38, A 9 g2 Sz 2 HEHY. Al
KA+ General, Knowledge Representation and
Reasoning, Planning and Search Strategies® /3
=™, Knowledge Representation and Reasoning2
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logic-based models®} probability-based models&
et =3 Scopedll+ Ethical considerations?} 23t
%31, competency©ll= Al Al A8I9] g2 1Al &

Al geh mF Yol tigt )14jo] FgAE ] itk o= A7}

Discipline

Location of Artificial
Intelligence

Location of Intelligent
Systems

CE2016

Description in Mathematics
Requirements under
Curriculum Implementation
Issues

Elective Learning Outcome
in the CE -~ SPE -4 User
Experience KU within

the CE - SPE Systems and

ML 758 53 KAZA 254 Al et @27 e

5 A g5 Q1SS BoETh

4, X 24 ol ML dojgolA e 4
ot ndS L3517 9e dueEy e gE e
59 KAR AAJETh ML KA+ supervised learning,
unsupervised learning, deep learning 5= X35},
tlofgf 7|dk ZAof At sk e Ad-28&-grtst
= IS RSk o]= MLo] Al KA YR 9| 319 A2
i = 2] a1, dlolE] Heto] A W ES dste B
KAZ 23515 0] 9152 e

A, B2 7A] /gl DM HlolEl & A2 - A A5}

=9 KAZ AA=H, golg &H], 75

s}, 25729, il 23, o] 4] '3, €l dlojEfntold, &
B A 52 23ttt E5] 4%k MLe unsupervised
learning?}, #& 8+ supervised learning ¥ deep
learning®t AZAE T} o]«= DMo] tjo]g A3} JH ==
o] & FHohe AN, s dads LAY E HF
+ ML} 35| A= KAYS HoET

dA, DPSIAS] Knowledge UnitQl Analysis for
Security= &7, &&, 7IAets 2 wlolgntejd S X
Qb-Zefo|HA] EAlo] A&ste o=z dPEt. o
Foll= ML algorithms and statistical methods
for security, ML robustness and explainability &
explainable Al methods7t AIEo] Qlt}. ojo] &
FollAl o]ek Zro] AT T MLol A3 AAE 5T Al
T w2to g BASHgIch DPSIAS UREH QI privacy,
security ¥ integrity W82 2E KA} s =
cutting issues®| A8k, 1 2kA|E Al ¥+ W&o &2 275t
A| ket

3) CE, CSEC, IS, IT, SE £}

CE, CSEG, IS, IT, SE &3+ CS 4 DSet g2 Al &
d KAZ F236HA] gF=t}. o]0 & HojA= o5 &3]
DY AH BAE DR Artificial Intelligencet
Intelligent Systems -&09] A4 g of Fe} 3t 94|
£ BAsHATE 24 A= Table 72 2ot

Table 7. Locations of Al—Related Explicit Terms in CE, CSEC, IS, IT,
and SE Documents

Location of Artificial Location of Intelligent

Diset e Intelligence Systems

Topics within the CE -

HCI4 Intelligent Systems KU

in the Human — Computer CE —HCI4 Intelligent
CE2004 | Interaction KA; description | Systems KU in the Human —

in Mathematics Requirements
under Curriculum
Implementation Issues

Computer Interaction KA

Project Engineering KA

Autonomy/robot ethics topic
in the Cyber Ethics KU within -
the Societal Security KA

CSEC
2017

Body of Information Systems
Knowledge » 1.0 Information
Technology » 1.7 Artificial
Intelligence

152002

Core Course IS 2010.1
Foundations of Information
Systems » Topic list
Business intelligence »
Application systems »
Intelligent systems

152010 -

Data and Information
Management realm >
elective competency area:
Data / Business Analytics
(incl. Data Mining, Al,
BD); Business Process
Management » Competency -
6 > Knowledge — Skill Pair:
Technology solutions (Al,
IoT, Blockchain, etc.);
descriptive text in Motivations
> Changes in technology and
data

IT2008 - -

Supplemental domain ITS -
SRE Social Responsibility

> ITS = SRE-04 Global
challenges and approaches » -
learning outcome d: ethical
algorithms in robotics and
artificial intelligence

SE2004 - -
SE2014 - -

152020

1T2017

A, AT =] PA] §olo] T} o 1o} 9Jx]= 22hE
2 zpo]7} Sl]lth CE20048F CE20160°lA4]+= Artificial
Intelligence®} Intelligent Systems?} 2.5 2HRlE|glom,
CSEC2017°Al+= Artificial Intelligence”} Q1= .
IS 2ol A= 1S20029] Body of Information Systems
Knowledge, 1S20109] core course topic list % 152020
9] competency TxF 27 AollAl AT ¥7l HA| &
o7} &l itk 1T20170A4%& Artificial Intelligence
7} supplemental domain®] g5 dtol] 2 FE oY,
IT200801 4= 2RI= 2] ¥kt SE2004°F SE201400 4=
& Ao 32 74 gof7t FelEA] eksttt.

A4, CE &ollAl= AT ¥el A §ojo] 724 914
7} CE2004<F CE2016 Afolofl Hetstiet. CE200401A4
Intelligent Systems+ Human-Computer Interaction
KAQ] CE-HCI4 Intelligent Systems KUZ A| A= H,
Artificial Intelligence+ 313 KU2| topic 4=FollA g
k. §FH CE2016°14 Intelligent Systems+ CE-SPE
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113



THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 29, Issue 9, 2026

Systems and Project Engineering KA9] CE-SPE-4
User Experience KU W Elective Learning Outcomes
oA &lElr, Artificial Intelligence+ Curriculum
Implementation Issues®] Mathematics Requirements
ArgolA 3-& #oFe] st AGH. ofof wet CE &2
oA Al & WA &oj= CE20042] KU ¥ topic &2
CE20169] A8 st/ 9 w7y A3 d9golM Az
OhE Aoz AN E Aoz LeEh

A, CSEC20170l1A4] Artificial Intelligence® 7]1&
A 24 Doz 53w e A ol &2 o] wetof
Al 2EHE T CSEC2017-2 Societal Security KAS] Cyber
Ethics KU QFellA Autonomy/robot ethics topicg #|
A&t o] THgollA Artificial IntelligenceS AF&2 9
AR &2 delnte] oA oEo. ol wef
CSEC20179114 Al= Aot 7l o] 57 9ol oty
gt 2% &2, HAE A4, 4 A3t Fd" AR A
&2 A= AAE Ao A H

A, IS 2ol Al Al ¥ A Gofje BAEE M2 o
£ gtxof] Z3ETh 152002004 += Artificial Intelligence
7} Body of Information Systems Knowledge
o] Information Technology 39 &0 2 AAlH
t}. 1S2010°0 4= Intelligent systems”} core course
?l Foundations of Information Systems®l topic
list & Business intelligence-Application systems
o] 5t9] Wgoz2 mgHrt 1S20200014+& Al7t Data
and Information Management realm®] elective
competency area?l Data / Business Analytics®] gt
H e} Business Process Management®] Competency

60l A A= knowledge-skill pairoﬂf\i SFel=rt. Artificial
Intelligence (AI), Al agents 3 Al-enabled systems+
71& Wgte] 5715 Aiohs 2eol= AlAI g
oA A, IT2017°1A4 = Social Responsibility
supplemental domain® ITS-SRE-04 Global
challenges and approachesol 2EEAS} Q37|
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