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ABSTRACT

Objectives: This study investigated the ethical awareness regarding artificial intelligence (Al) among dental hygiene students
based on core competency levels and proposed a competency-based educational approach to improve Al ethical awareness.
Methods: Eighty-six dental hygiene students participated in the study and provided informed consent. The core competency
survey tool included innovation, communication, relations, and services. The Al ethical awareness survey tool was divided
into eight categories, each with 24 questions: responsibility, stability and reliability, non-discrimination, transparency and
explainability, people-centered service, employment, tolerance and limits, and robot rights. Results: The group with high core
competency had higher levels of Al ethical awareness (p<0.05), particularly in terms of responsibility, transparency, and people-
centered service. The level of Al ethical awareness was significantly correlated with the relationship competency and service
competency (p<0.05). Conclusions: These results highlight the association between Al ethical awareness and core competencies.
These results suggest that competency-based education in universities is critical for improving Al ethical awareness. Furthermore,
we intend to use the findings as preliminary data to suggest a direction for competency-centered education to improve Al ethical
awareness.
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S AsIQIT) A e RO B2 MR 7P 22 AL E 0%00A 100%2 2575 & g T g 0 2 LRIt Low, 0% to
50%; High, 50% to 1000/) [17]. AR =] W LA =5 ERls}7]| YalA] MRS 488 ol thst 212 =5 £7g51%] o1, Cronbach’s a=
0912% =2 Az elsgirt.

Table 1. Composition of core competencies

Core competencies  Sub-competency Components The number of questions
Innovation Creative Convergence Creative convergence thinking 4
Problem solving Problem recognition 3
Deriving alternatives 2
Implementation and evaluation of alternatives 3
Communication Communication ability ~ Accept 2
Communication 2
Discussion and coordination 2
Global ability Understanding the global environment 2
multicultural acceptance 2
foreinge language skill 2
Relationship Human relationship emotional bond 3
Arbitration 2
Cooperation Organizational comprehension ability 3
Teamwork 3
Service Servant leadership Community service 3
Self-management 3
Leadership 3
Social contribution Practical service 2
Social responsibility 2

°]J—7\l 5 &8 oAl> KimihL Shin[18]0] 7R QIF A s ]2 4] AAF E7H(Test for Artificial Intelligence Fthics Awareness)E AH&-
27| =T AETISA ARFERAAEA 1.8 583 §HA| 2320 Yalo|r

% —l <Table 2>3} % *f% {gj?_—ﬁ'_—%}% B 2 3E%e = 87l %*—7:‘—, ? 2420 = F/dEleh. e 7] ek 140l oile- 1
T2 gt HeEjeto, Havt 5248 A3 AT RE YA HETt w82 et 2 Ate) Al
EIE Cronbach sa=0. 8010] o E]-%E% 4.5010]ick.
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Table 2. Definition of artificial intelligence ethical awareness

Category Definition The number of questions

Accountability When an accident occurs due to an artificial intelligence program 3
or artificial intelligence service, responsibility for the accident is
clarified, and ensure appropriate compensation and responsibility
for it.

Stability and reliability Work must be carried out to prevent damage to users of artificial 3
intelligence programs, people involved in their use, and the
environment. Unintended results and program operation errors
should be reduced, well-adjusted, and preparations for incorrect
operation should be prepared and started in advance.

Non-discrimination The same rules should apply to all people accessing information, 3
data, knowledge, and markets. the added value created by
technology should be distributed fairly, and discriminatory factors
should be minimized at all stages of development and use of
technologies that drive artificial intelligence.

Transparency, explainability It must be possible to explain the decisions of those involved in 3
the technical process of the artificial intelligence system, and
efforts must be made to reflect the opinions of users, consumers,
citizens, etc. in the decision-making process such as technology
development, service design, and product planning. Information
related to threats must be disclosed and shared.

People-oriented service Artificial intelligence systems must not infringe on the physical and 3
mental aspects of humans and their innate and basic uniqueness.
And it must be developed in a way that protects personal and
cultural content. Artificial intelligence systems can help each
human directly or indirectly coercing, monitoring, deceiving, or
manipulating targeting should be avoided.

Employ The rapid development of artificial intelligence has positive effects 3
on the economy and society, including increased productivity and
improved quality of life. On the other hand, it can have negative
effects such as major changes in the labor market and a significant
decrease in human employment, and may lead to negative effects
in the labor market in the future.

Tolerances and limits We need to consider whether artificial intelligence will be allowed 3
in areas previously reserved for humans (art, religion, culture,
childbirth, etc.), and whether it is truly worth hoping for the
development of artificial intelligence technology to continue no
matter where it ends.

Robot rights When artificial intelligence performs creative activities or invents 3
things on its own without human intervention from the moment
human intelligence and artificial intelligence become the same
and artificial intelligence surpasses human intelligence, humans
can judge them as friends and will use these artificial intelligence
robots to improve the lives of mankind instead of judging them as
tools.
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Table 3. Artificial intelligence (Al) ethical awareness according to core competency level Unit: Mean*SD
. Core competency level 5
AT ethical awareness Total Low T t p
Total 3.20+0.34 3.10+0.31 3.30+0.34 8.042 0.006
Accountability 3.70+0.63 3.54+0.65 3.8610.58 6.329 0.014
Stability 2.6410.69 2.6140.65 2.67+0.74 0.177 0.675
Non-discrimination 2.310.63 2.28+0.66 2.33+0.61 0.165 0.686
Transparency 4.13+0.81 3.93+0.88 4.32+0.70 5.192 0.025
People-oriented service 3.26£0.63 3.111+0.61 3.39£0.62 4.514 0.037
Employ 3.90+0.70 3.79+0.74 4.00+0.66 1.880 0.174
Tolerances and limits 2.96+0.51 2.90+0.53 3.01£0.48 0.878 0.351
Robot rights 2.7140.90 2.6310.87 2.80+0.93 0.752 0.388

"by independent sample t-test

2, gk Z0f| M2 Al 22124

S T ol e Al #219] A wAIRH A, Al ool whE ALR-2]9J4] 7He] 2fo| & HREA o == HolZl oifA|Rt Al &2
o]4] F ollFE £/ AloFo] &2 Hdollx FAlgfo] W2 ol Hlsl] E3tth(p<0.05). 4% o] =& oA 45
o] G2 Fcho]] H]sh Al -&-2]2]4] 0] &=3tTH(p<0.05). BAGZ0] =2 FTHe] Al -&-2]9)4] 52 WA 70| W2 ko] Al R2jo)AHet =
kom(p<0.05), 5k T Foll AU, F8/3, 22]aL -8 =l Zpol 7} URATHp<0.05). A7 iFo] =& SIS A3 A5 &894
247 oFo] W2 SIS0 Al &2 o) Alo] Hls) E3ten, £5] A, T dollM &o7t QA< Table 4>.

Table 4. Artificial intelligence ethical awareness according to core competency Unit: Mean£SD
Al ethical awareness Innovation Communication Relationship Service
Low High Low High Low High Low High
Total 3124031 325+035 3114031 3294035 3061026  329+036 3124028  3.27+0.37
th 3.33000.072) 6.189(0.015) 10.062(0.002) 4.623(0.034)
Accountability 3524066 3824058 3611067 3791059 3441064 3871057 3524059  3.86+0.63
tp 4.898(0.030) 1.674(0.199) 10.684(0.002) 6.876(0.010)
Stability 2631060 2651075 2621063 2671075 2681056 2624077 2724051  2.58+082
th 0.030(0.864) 0.106(0.746) 0.127(0.722) 0.838(0.363)
Non-discrimination 2361059 2274066 2204068 2401057  239+067 2254060 2331061  229+0.65
th 0.449(0.505) 2.114(0.150) 18.279(0.310) 0.066(0.798)
Transparency 3871085 4294075  398+089 4274072 3714082  440+0.68 3824078 4401075
th 5.881(0.017) 3.205(0.097) 2.374(<0.001) 12.471(0.001)
People-oriented service 316£065 3324062 3131062 3371062 313£059 3344065  314+052 336070
th 1.395(0.241) 0.02000.077) 2.374(0.127) 2.501(0.118)
Employ 3781069 3974070 3914078 3891063 3651072  406+065  378+070 4011069
th 1.519(0.221) 0.914(0.887) 7.859(0.006) 2.385(0.126)
Tolerances and limits 2944053 2974050 290055 3014046 290051  299+051 2974048 2951054
tp 0.056(0.813) 0.914(0.342) 0.666(0.417) 0.025(0.875)
Robot rights 2691083 2731095 2514087  290+089  262+080 2781096 2681083 2744097
th 0.050(0.824) 4.057(0.047) 0.632(0.429) 0.082(0.776)

“by independent sample t-test
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Table 5. Correlation between core competencies and artificial intelligence ethical awareness
AT ethical awareness 1 2 3 4 5 6 7 8 9 10 1 12
1. Innovation 1.000
2. Communication 0867 1.000
3. Relationship 07717 0.823"  1.000
4. Service 0714~ 0790 0.850° 1000
5. Accountability 0253 03027 04627 03737 1000
6. Stability 0056 -0.006 -0108 -0.134 -0.010 1000
7.Non-discrimination 0057 -0.011 -0229° -0129 -0.395 0277 1000
8. Transparency 0270 0271 0457 0392° 0607 -0069 -0.646 1000
9. People-oriented service  0.176 0264 0213° 0251 0221 0473 -0.071 0390 1.000
10. Employ 0177 0182 04227 0319 0561 -0072 -0.600° 0728 0423 1.000
11. Tolerances and limits 0159 0.183 0119 0087 -0.032 0418" 0066 0013 025 0135 1000
12. Robot rights 0009 0071 -0023 -0007 -0238 0376 0256 -0.032 0244 -0.042 048" 1.000

"p<0.05, “p<0.01, by Pearson’s correlation coefficient
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