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Development and Application of Biomedical Ethics Education
e-Learning Contents for College Students Based on Scenarios
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[Abstract]

This study is a non-equivalent control group pre- and post-experimental study that was conducted to develop and provide
biomedical ethics education e-learning contents for college students based on scenarios using generative artificial intelligence (Al)
as well as identify the effects of generative Al on biomedical ethics awareness and moral sensitivity. The subjects were K
University nursing students, 24 of whom were in the experimental group and 23 of whom were in the control group. The study
was conducted over six sessions of e-learning content. Data were collected from January 10 to March 20, 2024. The collected data
were analyzed using IBM SPSS Statistics 27.0. The results of the study showed that, compared with the control group, the
experimental group had statistically significantly higher scores in biomedical ethics awareness (t = -3.723, p < .001), moral
sensitivity (t = -2,028, p = .001), and learning satisfaction (t = -2.512, p < .001) after the provision of the proposed e-learning
content. Therefore, biomedical ethics education e-learning contents for college students based on scenarios using generative Al is

expected to be an effective strategy for improving decision-making and coping skills in ethically problematic situations.
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Table 1. Study design
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Group Pre—test Intervention Post-test
Experimental
E1 X1 E2
group (n=24)
Control group
(n=23) C1 X2 c2

E1, C1 : Consciousness of biomedical ethics, Moral sensitivity
E2, C2 : Consciousness of biomedical ethics, Moral sensitivity,
learning satisfaction
X1 : Biomedical ethics education e—learning contents based on
scenarios using Generative Al
X2 : Biomedical ethics education Lecture contents
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Table 2. E-learning content
Topic Content
No
Questions for Scenario Construction using ChatGPT
) ) ) ) ) — Concept of bioethics and various cases
Overview of bioethics and medical ethics C P I .I ) varou )
1 — Concepts of medical ethics and various cases
Please write a scenario of about 10 lines on a case related to bioethics that is currently the hottest issue. Please create a specific case
that college students can deeply empathize with and debate for and against.
Ethical Issues and Decision-making in|— Legal basis and ethical issues related to abortion and recent social issues
5 Pregnancy and Childbirth — Legal basis and ethical issues related to surrogacy and recent social issues
Write a 10-line scenario about an abortion or surrogacy case. Make it specific so that college students can empathize with it and
discuss the pros and cons.
Ethical Issues and Decision—Making About | — Self-determination of death and ethical and social issues
3 Euthanasia and Brain Death — Legal, religious, and ethical issues and current discussions on euthanasia
Write a 10-line scenario about a case related to euthanasia. Make it specific so that college students can deeply empathize with it and
discuss the pros and cons.
— Recent social issues regarding the development and acceptable scope of gene
Technological advancement and bioethics editing technology(custom-made babies)
4 — Guidelines for artificial organ development and transplantation
Write a 10-line scenario about a case involving gene editing technology or designer babies. Create specific cases so that college
students can think about them in various ways and discuss the pros and cons.
Technological advancement and medical | — Use of artificial intelligence in the medical field and ethical issues
5 ethics — Social issues regarding the use of big data and personal information
Please write a scenario of about 10 lines on an ethical issue regarding personal information in the medical field. Please create a
specific case so that college students can think about it and discuss it in various ways.
) ) ) ) ) — Bioethical i | imal righ ial i
Animal Rights, Environment and Bioethics !oet {ca {ssues related to animal .rlg ts and recent socia I.SSlTIeS
6 — Bioethical issues related to the environment and recent social issues
Please write a 10-line scenario about an animal rights or environment-related case. Create specific cases so that college students can
think about and discuss in various ways.

2) BA4E AL 28 AL 7N B8 &2als e-F

3 FH= A8 2 5A53

om, g tjste] shabgelA sehe Tekel Paustle

o APS AASHGT, o)) YR s o

A AU A% AP AL BE Ao e el ZEle] Wigst e askeedolut vl maeg S
Wols Gl ool TUEE APRS PTH A AL 258 YL o YA AT R
PO e dEE BF AT A/ A @l o 2 Beld A TAS] B9 ol PT ol
@ A AYe B ANA Folvh o)zl Fol ekl ulgelu msg Aasigon], Ao Fold s o
AMIEA A ZAHI0R A 20 Gtk 48 o= ARFAL AR e-eld Zalx AT A
T 677 Foheh 19034419 A A AL BE AL £US dgEoR Adsgon, A9 A4 A tEe
2o W 4ROl Sl e-eld ZAAE 2okl B b wEsh Aol Uik AE ulgS Qhilsielon, Uiy
FE Bolo] APLROY, WRTE 677 Fokh 1803 Aol AT B, A, MAfA, AT HelB NS
H APelE felus JolTuag wetdh ET Al 9 A chgels] Bolojo] Qe Huslel gl nE
P8 Aolmelat AgET 2o FAZ APHoL, AW B KA, ARAE FAgoR Huo) hare) o)
49l ol 9179 o4 e-ed TR AFHAL T Ao) wgES ehhelgla, AHE AEAE QT B o))
A 25 Q77 Fuy Folm ed) AMEA W4 ol A8EA 28-S F38 shlsigon], 9T W 9
oF AF FAHIO0R AE £0F AWIA AT 2 A3 olsishn AnEoR Folo o I thgow
© A 2l AR AgelR f2eld, B 1 A% Sohes sjoith vld A% 241, thRels) 9
BT SRS, TRl S E(e-el TAEl T BAs W Aeshs Y SRS BEs 9 )
e 4, S DE Sgeklch APAA L ARFH AEA 93 URLS Ak A delol Bl o]
AR (29 2o, YE FYT A5, Lol A2 AT HRAs B
AE 9o, ATl el SAE 91g A MRS A4 U AlE
2-5 24242 U 2214 134 S shgich 4G A% A AR T Qi AP el
SIAFE U iRl Bstol MW BelNE ek, v
AEAR 7K 20244 190 109098 39 2097190 AE Aol mesli AR oF 10% )92 algEiglon,

3095

http://www.dcs.or.kr



C|X " 2El = &5[=&X|(J. DCS) Vol. 25, No. 10, pp. 3091-3101, Oct. 2024

= 7ZEES Al

2-6 A& 2N

3% A== IBM SPSS Statistics 27.0 T2 138- o]
}04 AT Tl g Ate] dRky B4 NI, wiEg
.%\ A= Aeste] BT J o
| x2-test®} Independent t- testi L kTS A s !
-?4 a AF -5 WzlE glsly] 98 Paired
t-testE, Fo 1Fe] zolE: ERISH7] 913 Independent
t-testd  ol&sted  EASIla, SARTE A=
Cronbach’s alpha #to.2 &lalaith

{0

[

ol

oZijQFLlOFO

mlo

. A5 Zaf

il
0.
3

digxle] dubd oz AF, A Fa, G 3
3 ol dato] BAK R o3k Ao} glgloms A
-y} ol 2ol BR1EA) gt Bt AHS
ART 21.75+. 714, thFT 21.71+1.8842 F Jek 71
BAH oz o8 ZFo) 7} glAtHi=-1.94, p=.255). tl’d=}

o g Faxe ATy diE:TdA] X bz 227
(91.7%)7} 207(86.9%) .2 F et 7tol] EAH o2 Ho
g 2pol7h I2lthx2=-0.23, p=.370). &3 Fu F5(x
2=-2.79, p=416), LAY H5(x2=3.33, p=.218)°]
sl A dzre FAH e Folg 2ol fsirt

(3.
fH*PXM FEmgel izt B weste] 49 Al
& AU e 7Nk A S i a S e FH=E AT

0}7] A Ad ) gz AbA 524 AAS AsE Ao
A E Aol sae] oA (t=-2.64, p=.373), =4
2(=-3.55. p=50D)0l tId I3k Zfol7} glol F Wt
b srdo] FRAAATHGE 3).
3-2 HeFa 2 S5H0| 210]
D AP Al &8 AU L 7 AR fE TS e-7
3 = AT F AT dx=Te] APeE &89
2 Ao 2]
Argoln felus e-old ZHl=
/\gtﬂg]g_ %g]_q]x] .7I~_7<4 _TJ.‘:]—E ;g

http://dx.doi.org/10.9728/dcs.2024.25.10.3091
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Table 3. General characteristics and homogeneity test
between experimental group and control group

o Exp. Con.
Characteristics (n=24) (n=23) x2
(Variables) ort 2
n (%) or M£SD
Age (yrs) 21.75+.71 | 21.71+£1.88 | -1.94 | .255
Men 2( 8.3) 3(13.1)
Gender -0.23 | .370
Women | 22(91.7) 20(86.9)
o Have 18(75.0) 17(73.9)
Religion -2.79 | .416
Not 6(25.0) 6(26.1)
Clinical Have 1(4.1) 0(0)
practice 3.33 .218
experience | Not 23(95.9) 23(100)
Consciousness of | 5 g6 19| 2.90+0.17 | -2.64 | .373
biomedical ethics
Moral sensitivity 4.88+0.35| 4.88+0.63 | —3.55 .501

Exp. : Biomedical ethics education e—learning contents based on
scenarios using Generative Al
Con. : Biomedical ethics education Lecture contents
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Table 4. Differences in bioethical awareness

experimental and control groups

between the

Exp. Con.
Variables (n=24) (n=23) t 0
M£SD
Consciousness | pre | 2.88+0.19 | 2.90+0.17
of biomedical -3.723 | .001
ethics post | 3.0240.23 | 2.88+0.31
i i re | 3.18+£0.28 | 3.03+0.50
Right to life P o108 | 033
fetus post | 3.40+0.47 | 3.02+0.48
i + +
Artlflqal pre | 2.7810.42 | 2.85+0.52 o108 | 158
abortion post | 2.88+0.48 | 2.81+0.37
o + +
.Art|f|c|.a| . pre | 2.73£0.56 | 2.80+0.54 4678 | 098
insemination post | 2.86+0.37 | 2.82+0.31
Prenatal pre | 2.68+0.37 | 2.83+0.36
diagnosis of -5.232 | .102
fetus post | 2.83+0.42 | 2.79£0.53
i i re | 3.29+£0.35| 3.30%+0.39
Right to life of | P 3839 | 001
newborn post | 3.46+0.51 | 3.28+0.43
pre | 3.05+0.38 | 3.04+0.42
Euthanasia -2.098 | .003
post | 3.20+£0.41 | 3.03+0.38
re | 2.73+£0.26 | 2.76+0.41
Organ I R -4.078 | .245
transplantation | post | 2.86+0.35 | 2.7940.35
) pre | 2.81£0.36 | 2.85+0.26
Brain death -3.713 | .001
post | 2.94+0.28 | 2.80+0.33
re | 2.67+0.41 | 2.80+0.45
Human P -3.125 | .312
biotechnology | post | 2.78+0.39 | 2.82+0.48
Exp. : Biomedical ethics education e—learning contents based on

scenarios using Generative Al
Con. : Biomedical ethics education Lecture contents
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Table 5. Differences in moral sensitivity between
experimental and control groups

Exp. Con.
Variables (n=24) (n=23) ¢ 0
M+SD

pre | 4.88+0.35 | 4.88+0.63

Moral -2.028 | .001
sensitivity post| 5.10+0.41 | 4.91+0.51
i re | 5.37+0.65 | 5.28+0.55

Patient P —2.255 | .004
oriented care | post | 5.61+0.66 | 5.39+0.57
, pre | 4.66+0.60 | 4.67+0.49

Professional -4.142 | .313
post| 4.76+0.48 | 4.70+0.52
pre | 4.78+0.58 | 4.84+0.49

Conflict -3.980 | .002
post| 4.99+0.66 | 4.85+0.52
pre | 5.01+0.38 | 4.95+0.68

Moral -5.413 | .001
meaning post| 5.39+0.52 | 5.01+0.73
pre 4.67+0.49 4.65+0.49

Benevolence -3.176 | .546
post | 4.75%+0.52 4.68+0.52

Exp. : Biomedical ethics education e-learning contents based on
scenarios using Generative Al
Con. : Biomedical ethics education Lecture contents
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Table 6. Differences in learning satisfaction between the

experimental and control groups

Exp. Con.
Variables (n=24) (n=23) t D
M£SD
learning 4.27+0.39 | 3.67£0.81 | —2.512 | .001
satisfaction
aware of 4.15+0.41 | 3.78+£0.79 | —2.441 | .001
e—Learning
learning 3.89+0.56 | 3.43+0.44 | -3.634 | .005
motivation

Exp. : Biomedical ethics education e—learning contents based

on scenarios using Generative Al

Con. : Biomedical ethics education Lecture contents
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