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This study aims to explore educational methods to help students and citizens, who are exposed to numerous
manufactured risks, better understand the nature of science and technology. It also seeks to develop
their ability to identify, analyze, and evaluate the risks associated with science and technology, ultimately
enabling them to live safer lives in society. To achieve this, through an extensive literature review, we
explored the definition of risk, the necessity of risk education, and the relationship between SSI
(Socioscientific Issues) education and risk education. Based on the results, we proposed the SSI-CURE
(Socioscientific Issues Centered on the Understanding of Risk and its Evaluation) model, which can
systematically educate about risks in the context of SSI. The SSI-CURE model proceeds through the
following four steps: 1) Confrontation of SSI, 2) Understanding the Nature of Science and Technology
with SSI, 3) Risk Assessment in SSI, and 4) Enactment of Countermeasures for SSI. These steps represent
the key elements for education on risks in the context of SSI: Conceptual understanding of risks (risk
knowledge), competencies necessary for discussing or addressing risk situations (risk competency),
scientific content knowledge needed to understand risks (knowledge in science), and knowledge required
to understand the causes of risks and their impacts (knowledge about science). We expect that the
SSI-CURE model can be used not only as a guide for instruction but also as a representative framework
for developing programs to educate about risks in the SSI context.
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Figure 1. Process of the SSI-CURE model development
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Schenk et al. (2019)E Hansen & Hammann(2017)1} ofE7[R] 2

iR BER S A Slat meS A olSo] AN
mEo Aodlo] RISKEDU ZR2AEO] o]22] Bo|r) o] mge 3
A SRl et B4 Rcore elementsy'9, S171e] FA e
O[T fHZA|S] WEtslel ofsfof] Fadt ‘I Y Qix(frame
elements)’ 2 A= o] Itk o] £ Hansen & Hammann(2017)7}
AR 2] w8 FBAES Wete) st olo] W 4 ol
W WA AAIEISHERE ol 5401 SIEk o1 AvenCOI2))
2512 Aconsequence) ¥ EE(probability), E2H41X(uncertainty)
= ke Mg e= 7‘4—40} Zof| FEstaL, of7jof Axke] 24

f

21 A A (soverity) & F71oHAck el hml A4, X, BE
2 ARk, o= 1R thal theket 2ol Rsthe Ak

o2 Sof A&l oui] Aoz 9IFiL
(ol YA Ao ERAT Qg Tt mS Ak S
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S SRl 2 eluixIflo] 7S 4 Gl SRS ThE S ek
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2 ThE Qo) ARR(el: UAjE w B AnlR B85k
2EA 52 50 Yl wet FUT S22 o] L o
E st o T UBE oG s ylos e
Argalgick(o]efat o)1 Table 1641 *SIRRIAP

1S shshs

Hae 4 9)
ol FEAIRD.
SIERRe] YoM Tshngle] Bee dFe gELel s
= Aven} 119 FaE0|th Aven & van Kessenich(2020)+= SHi&
oA 17} lAEAl] sl 7HE= A9] Sfw|ot w&A] kol of
3l =ttt ol&2 olF olF fFaYe] dor WHAZT
(Aven, 2023). Aven(2023)2 Y &4} Fshd Aofrte] ATAAS
AL, RGO R 4709 24F AXSISITE ARl R0
Y(risk concep) 1, 71 F41421 o] BeHaAolela )
Aot A=, &R A (probability and knowledge)o|th 1= AEZ]
o1 A Al thel sl FHAIE A|2JsPHA, F AlRjellA= B3t
AR Az el olskske T4l Fasiha Agsigick. A
A= £J3lof it 0|32} H7(understanding and evaluating risk)©]ch
Hg7lo} iele] glalelalo] chazol, Alle) Al &8k 4124l
f2lof| we} 93 T o R QXS 4= Sl3S olsfishe Zlo] T&
Sith= Zlolnk =3t 919E s S99 S84Y 8 7s S A%
Sk Bgeld], ofZle] «IFell et oAEEE & o v 8%t
7127} Hikn Ausiick At Q4 ThE A 74 84S 7
o= 3t -?—]é,loﬂ EHfFP Q*}ﬁ%‘(risk and decision-makjng)O]E]-.
A7) =gl S 59 HefshA Table 13} 2e. of
WE-aa52 A 4719 B2 LPTOVEP 1 Aol ek 7id A
oS IFAIA, Sl el =olskAL thAjsl= H] Zagt vk
(STRelE, 1B olaloh] il WAk Hak wgHIAFeAIA),
knowledge in science), $Jgo] BHAYsI= 3} Y o] n|x]= FekS
ofsfsl7] Sl Wagh Al YEk A4, knowledge about
science)o] oo SHFEIC], 23 S Zxlol w2, SfEA T B
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Table 1. Key elements of risk education in previous studies

A HZEoL AEA4] A F H3to]| gt x4
e (3 . — @ -
- == =520 g
Eijkelhof(1986, 1996) v v v v Y J
Christensen(2009) v v v
Levinson et al.(2011) v v v v v
Hansen & Hammann(2017) v v Vi i Vv Y
Schenk e al.(2021) v v v v v
Zink & Peyton(2001) v v v v v
Srt= A2 dlolel7 Watskar = ESbdAd, 250 id, Aot W AE7FeS A wddste] 5347t At W82 Srskalh
Aol Higt olsiE 71 Aoz Hdt) I 3 A olF HFO R & oA =Tt U880}t warslsy TAlof tiRt
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Q317 WBlr|4e] B = WBR|A1L 017F BHEO] AMRo]7| wlito ol Tzt o dS AlFsisith ol&2 4719] o] il 52
WY, BA, A4 015 1 el Gl el e SISich TRtk 9 A.49] 8ol WAS ARISIe] 245 Tabe 22 2
AP 25 A Fash] melsin sl 433iich
St} BB 2 A7AE 7h =07k 9l9ic. 71| 91
U A7t ARE 5T ¥ WEea =5 ogF e 3l Al e 93014 (risk perception), 9]¢ ™7 Krisk
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B ATASE Table 114 AAIE U8-240] dig] 7157124
AR ol Tl A7l & Tl iAelst dElet SRARel g
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3lo)i= 3A1F 7 QAT ATAEE B o] 25 Baa
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et al., 2013). tigt A8 954Hansen & Hammann, 2017; Pietrocola
et al., 2021; Schenk et al, 2019)0]4 AZE A, 7]29] SSI
ool Bebleo) Batg oA SRS At Ae &

AL =11 glon, 71 oAke] ERAS. AsElR] ol=tl= FHA7} Qi)
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59 HAElIL ok S HIBEA)S Zaig o, 1

SAEE 7L 871
579, ek o] olsiAl 55 aefsle] Y1ES A - vk
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AX BT
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aff Aet7]eo é% SojthR =& 31 gtk SSI-CURE %3]
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= ZAelth S8 FolAY 9 & ¢ AN AR AT
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Figure 2. Instructional process of the SSI-CURE model

319



Lee, Park, Lee, Mun & Hwang

Table 3. Description of the SSI-CURE model steps
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(Auleh by, SR B o - Smn BEAA o FRAN 0@ MRS 244 GRS BAA ohlw el
e ofshste, elgel deh - slEEt gk Fooh
FA - vmE o WS - A « o] HFA wEel uel Bigol BT FBE ofn
o . TR e
o FRAE 2997 SlpAEAe] 11 ool thel AETEEe] o)) 9
=7 9
e A e o SIS SR A S ol
Bl S AE9lE Folof S e Belelsl of TelA] olel
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o FRA0 0GRS ok Sl olo IS el 25T 4
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a7 2 oz At 9 2 Bolalp
W Wl mAST st « o] $lo] 1B wlo] TSN HOPAL, el ] 49 AUES 9T
Pt Wb Folep

o] Ia7]go] Ya7FsA0] Aol Bk, X&7Hse ALY
mEo] Urly] 93] mEsior & e Hoielz

i

4= ot
(Morgan, 2011). wtA 3 %% o] TARlA =l 42 et A7
= k= SSI FollA B Sle FAIE AT H(Ee aAPt
AAI8l F== SSIofl thafiA) siie SSIZE 92 ARSlofA] =Ao] =
olfE Yol ¢f ff7t 0|9k 22 Aol Ak ZaL df-ssfof
sh=Alol thsf Aztel e 7|35 2| Hrk
A & Sl”ols dAl= sl SSIE thfet ZholA] EA s
Hax  38h7)ed] E"é% ofsfisl=s sh=t] =24o] Stk
Pietrocola ef al.(2021)-2 LutAQ1 SSI 42912 sHE0] YL st

Sl Wrle] Hkg.0 2yl ek s Aske Ao slckn v
Ptk 2, o olek e Siglel WA HAlo] ofg 4 g
741 e A7} sfsfobt sl SogAel Ak QlxEeks Aolck
olef o2 Hel7|Ee] WER Qs A&z AN = A
S(°S2 “ARefel Al(wicked problems)’ 2 ohE 3 A7
ofd WapRse AR Helakn, 1 sAE Azt F7e] S0
/\-] _]_]_61—7]E_4 Wb HFSRS v A 0 7 k=05l = b‘l—i}/ﬂ _]_]_61—7]
2o tigt AAEA olsirt BHES 3 Wast glrka FAck
= oS Aol ojufat Waol ofs) AElgon ofwt
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£ AAA = Zohfjar HAISH= 2H(Oehmen ef al., 2020)0|2h=
ZollA <913 ¢1 A (risk perception)’ ¥} JPEECE YFAEL HET}O
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=) o] S S o Siek Bietol WY 4 sl 3
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