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[Abstract]

This study analyzed the trends in Al ethics research in Korea from January 2006 to October 2023 to identify future research
directions. A total of 193 Korean articles published until October 2023 were analyzed, and five keywords per article were selected
for frequency analysis. Additionally, a network analysis was conducted on the top frequency keywords to visualize and clarify the
interrelationships among them. Our findings can be summarized as follows: first, although the amount of Al ethics-related research
is increasing, more studies should focus on the practical and application aspects of Al ethics. Second, a more profound discussion
is required to determine the Al ethics-related content to be taught and the methods for teaching it. Third, future studies must
explore the contributions of Al technology to societal inequality structures and methods for preventing them.
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Table 1. Exclusion criteria[17]

Exclusion Criteria

Focused on the use of Al as an educational methodology

Unrelated to Al ethics

Focused on other areas with no core connection to Al ethics

Simple critics or arguments on Al ethics

Focused on Al in general, not Al ethics

Focused on the 4th industrial revolution
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Fig. 1. Number of papers by year

Al 8] 3 ) A= 200613 13H(0.5%) S A1 &+o.
lll 3] Z7bsln o)k 2023WdE 10€971%] & 39

0.29)9] ¥ AT-Fol WES|] A 717 F 4 B
1%% ARG E, ol L AL 2ol thal Abe

—7]1_-

11'6‘ o =
3-2 ALAA} 2 Flo] A &M S8k &S sk otk
%?i:r“: 10] :rL/\qo/\a U]'}—o}—— %’_;ﬂ:-/] =q “Zl‘xﬂ 4-27ﬂii|7|?_*AlEthlcsi'.;thE?%§f
olE MASI o]E5L HIES X d VEL T vAE
o N o Lol s 1) FAo] e 54 A
2 (Network Text Analysis)< sFSit) o] 4838 4] i - .
- AR A7 19384 F29 & 965709] WwE ¥ 33
B ol BEAje] Qo)A 1 Ao Ao = e
;},i}).(ﬂ, Excel® _’_;\.] EH}\]_ LE 463349] LH ]E X{X} ZED}' TL"‘I‘J oo] o =X 2‘74"4 Tr"] ] o= _\1.017] HOH x_]_-l—-
2 . 46 ool FAlohe Aelslalr.
W, A, FAlo], 2F0% ARLFh o 741 9, e
Ay 75 Ayl AP = UL AR AT T g 3. Al Ethies 281 AT FH0f BIE
o]7] WlEoltz193h[20]. BA, 7l A= &S F4 Table 3. Al Ethics research keywords frequency
ato] AT 5719] F8 FAlolE Ak T8 FAlo] AF Freq Keywords
L 1) A A= 8o, 2) AR} AAIEE FA|o A= 8o, 22 | responsibility
Sol ] WA 0% Qe §ofo] o|2lon], §ol7t 20 | robo
AE)x] o A B Aol FHxo ¢ 7<47<4o]-1:]-jr_ bR=as! 19 | Al ethics education
= go]7 EYseY) 7|9 wsEsr wgs 19139 uk) ] 15 | AMA(Artificial Moral Agent)
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Table 2. Number of papers by year
Year ‘06 12 16 17 18 19 20 21 22 23 Oct. Sum
n 1 1 6 18 20 21 20 35 32 39 193
% 0.5 0.5 3.1 9.3 10.4 10.9 10.4 18.1 16.6 20.2 100
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tH22]-[27]. o]¢jol| = Rk 4] Az} vEHZ 74 2 10 |AMA
T A9 wro £9= gHz o ]3}14, ;(_11](14_@])’ 8 |algorithm, ethics, regulation
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Table 5. Keywords centrality before 2021

Rank Degree Centrality Betweenness Centrality Closeness Centrality Eigenvector Centrality
1 robot(25) robot(299.707) robot(0.643) robot(0.335)
2 responsibility(23) responsibility(249.422) responsibility(0.614) robot ethics(0.307)
3 robot ethics(20) ethics(159.286) robot ethics(0.593) responsibility(0.285)
4 ethics(19) robot ethics(121.070) ethics(0.563) AMA(0.243)
5 morals(17) human(102.279) AMA(0.551) ethics(0.226)
6 AIA(15) morals(86.782) human(0.545) algorithm(0.224)
7 algorithm(15) AIA(86.084) necessity(0.535) AIA(0.220)
8 AMA(15) autonomy(77.631) algorithm (0.535) morals(0.219)
9 necessity(13) necessity(73.381) AIA(0.529) legal personality(0.217)
10 human(13) privacy(65.272) autonomy(0.529) necessity(0.203)
11 legal personality(13) algorithm(64.834) legal personality(0.529) utilitarianism(0.164)
12 autonomy(12) autonomous vehicle(60.614) morals(0.524) autonomous vehicle(0.157)
13 morality(10) AMA(54.935) autonomous vehicle(0.509) human(0.157)
14 autonomous vehicle(10) | lethal autonomous weapon(36.679) ethical Al(0.500) autonomy(0.156)
15 utilitarianism(10) legal personality(32.841) utilitarianism(0.486) ethical Al(0.153)
16 ethical Al(9) ethical Al(27.778) regulation(0.486) morality(0.147)
17 regulation(9) killer robot(26.570) coexistence(0.486) regulation(0.134)
18 privacy(7) transparency(22.819) morality(0.470) explainability(0.113)
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Table 6. Al Ethics keywords frequency after 2021

Freq Keywords
16 | Al ethics education
10 | perception of Al ethics
7 human, bias
6 Al education, education, responsibility, regulation,
explainability, elementary student
5 dilemma, ethics, Al ethics principle, AMA, education
program, ethical problem, policy, ChatGPT
4 algorithm, 4th industrial revolution, generative Al
big data, principle, bias, Al governance, risk, Al law, Al
3 ethics awareness, fairness, department of moral
education, digital transformation, robot, welfare, ethicality,
iruda, autonomy, chatbot

2021d ©]% Al Ethics & U] A7 FA|] H% 4]
2 Y EQT H4 Ay} ‘Al ethics education(233]) 0] &3]
4

7FE 32lell A} o= 20213 wSHUF ‘Z-FT5 1Y
Aelet QFASAD 3% 38 A9 AR S WKL 2020
' 93E 547 vihd 1,000% igle] A7 wAE Akl
of swsefetel A4} 319 T4 B Al §gtasol ot

AREe] R3S A7) AR Aas ARE AA (S
T, A, QHE, GR171, B2 A Frefn| R Ak
A7E Sh& Ao HRlth olejoli ‘Alu5(63]), ‘nlH(6
3, ‘2 A63]), ‘wEZEIU(EI]) 5 wS) S
FAEo] Wk A 9 E A A Aol A 9]l 9L
= o] & 67 & 7oA BITH31].

Rank Degree Centrality Betweenness Centrality Closeness Centrality Eigenvector Centrality
1 Al ethics education(23) Al ethics education(520.086) Al ethics education(0.475) Al ethics education(0.379)
2 perception of Al ethics(17) | perception of Al ethics(453.542) | perception of Al ethics(0.469) ethics(0.268)
3 ethics(16) ethics(370.173) ethics(0.461) explainability(0.249)
4 explainability(14) bias(262.238) explainability(0.432) perception of Al ethics(0.234)
5 bias(12) ethical problem(215.786) bias(0.422) Al education(0.228)
6 human(12) explainability(215.736) dilemma(0.422) elementary student(0.206)
7 ethical problem(11) 4th industrial revolution(202.927) Al education(0.420) responsibility(0.178)
8 regulation(11) policy(177.934) human(0.415) algorithm(0.175)
9 Al education(11) human(169.891) responsibility(0.413) education program(0.170)
10 algorithm(11) generative Al(165.853) ethical problem(0.408) education(0.170)

11 policy(10) principle(164.843) Chat GPT(0.408) department of moral education(0.168)
12 generative Al(9) ChatGPT(135.192) regulation(0.408) dilemma(0.160)

13 education(9) regulation(130.917) elementary student(0.406) bias(0.159)

14 elementary student(9) dilemma(116.777) policy(0.404) human(0.157)

15 ethicality(8) algorithm(116.527) generative Al(0.404) regulation(0.144)

16 4th industrial revolution(8) AMA(115.298) algorithm (0.404) chatbot(0.128)

17 ChatGPT(8) ethicality(114.678) ethicality(0.395) liberal education(0.128)

18 chatbot(8) Al ethics principle(109.642) Al governance(0.393) Al ethics awareness(0.128)
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