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International Research Trends in Science-Related Risk Education:
A Bibliometric Analysis

Wonbin Jang - Minchul Kim*

Kongju National University

Abstract : Contemporary society faces increasingly diverse risks with expanding impacts. In response, the
importance of science education has become more prominent. This study aims to analyze the
characteristics of existing research on science-related risk education and derives implications for such
education. Using detailed bibliometric analysis, we collected citation data from 83 international scholarly
journals (SSCI) in the field of education indexed in the Web of Science with the keywords 'Scientific
Risk." Subsequently, using the bibliometrix package in R-Studio, we conducted a bibliometric analysis.
The findings are as follows. Firstly, research on risk education covers topics such as risk literacy, the
structure of risks addressed in science education, and the application and effectiveness of incorporating
risk cases into educational practices. Secondly, a significant portion of research on risks related to
science education has been conducted within the framework of socioscientific issues (SSI) education.
Thirdly, it was observed that research on risks related to science education primarily focuses on the
transmission of scientific knowledge, with many studies examining formal education settings such as
curricula and school learning environments. These findings imply several key points. Firstly, to effectively
address risks in contemporary society, the scope of risk education should extend beyond topics such as
nuclear energy and climate change to encompass broader issues like environmental pollution, Al, and
various aspects of daily life. Secondly, there is a need to reexamine and further research topics explored
in the context of SSI education within the framework of risk education. Thirdly, it is necessary to
analyze not only risk perception but also risk assessment and risk management. Lastly, there is a need
for research on implementing risk education practices in informal educational settings, such as science
museums and media.

keywords : risk education, bibliometric analysis, research trends analysis, risk response in science
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MERS(Middle East Respiratory Syndrome, $%3
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COVID-193 Ze 714 AYE AR e0] 2 7125
ool Hetagold 9Y ng AP 5P WalE o

olslmA} 20159 MERS AME] AMol 20144HE
2023871419 2HY =20 MAl FRE 20t

ot oA 1AM8 o2 £Aeh MA] AH = A4 &=
X] 208w o|ct.

0% 1oR £MF AX AR F £ A7 B
W gt =22 AL AAR =2 F A
Al gyoz, A WA Y EEES At-Risk'ol

Step 1

Collect SSCI journals’ papers in WoS with keywords ‘Scientific Risk’
in ‘Education & Educational Research’ for 10 years (2014-2023)

Collecting Data

g

Remove irrelevant papers and save the selected papers in plain text format

o

Step 2
Analyzing Data

Analyze selected papers using R-Studio’s bibliometrix package

g

Step 3
Deriving Conclusions

and Implications

Derive conclusions and implications about risk education research trends

Figure 1. Research Procedure
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e £o2 1oz 2" =wolAe AtelAEA bibliometrix m|7|x]& ©o]&sto] wstut HHAH
Aoz Fofet AlFo &3 st=S BIAT O AR W59 A L2 FHQIstUA sH3
Tt & Aol BuAb s A2 et wE Figure 2+ & <A-tolA ZIo8st AMA2Ao ojgt
Ao st =Foloz ‘At-Risk'sS =g =29 TAR fde ZA=R UEd Zojth. & A+t
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g Aot o] RPY =w5 ESF Asht HAH 9 W A5 FA W9 ®¥sE FolE FUor el
dat HAgo] Ao A digold AAstAH. ¢ S A B3 =7 &80 dist Ve A Bie
AAE &l Al5Acs oA st=X] 83He AA] A of"l st=X7} s A+t FAO S Bol=A], 1
B plain text Yoz A6 i 2 skeX|o] EAM At FAI7F ofE A R0l
AeAl AZellE 4 Ave GAE Agstet. 12 =
2. 24 ¥ b w2 Eupd ofE 7% §A Aot oW 2
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71 AAbEol Y 2 WAHE AR #dg £
2A5E MA] X = R-Studio?] bibliometrix I 7] 9Jr2 ELr} T Yyl o8B A w=olc} 0]8%
AlE ol&st A5ttt bibliometrix T{7|A]= A wWzm= 0ogx|m  BA(h-index, m-index,
Aria & Cuccurullo(2017)0]] 9]} A&HE 7oz, A g-index), mWol&-018 BWMo= o]Alc} olLEA
Al BEES olgste] A= 20 =34, HEAE = 2o ojm XA} A7 Hopoa] dupurzo] ofskEle
T wE, AAE = YES, I A WA 24, ZFox] &oldF 2 9ly, o]2 ulEloz o]l o1r}
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Number of Documents
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- .. Author Analysi
Descriptive Statistics —[ i ]
Research Status by Country ]
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B Number of Citation
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B Co-occurrence Network
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Collaboration
L Between H Authors’ Collaboration Network
Researchers
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Figure 2. Type of Bibliometric Analysis used in Research
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shelsto] s A7 Ropr} ofd ThE AT Fopoj|A] m. s AQt
= MEEAL B ZE AT A B AT FA
7t FURIR] =eld & ot Al ¥Rl §AE Opo] A7 A xEMoz AAE §3H =50] AX]|
gltext mining) oIt AAL OO JTUE A gy wy Amol], drw sWS, FA L&A
ARES GHoZ FHULRN WSS 9HS B o) Ax 24009, 37D, A8 #4719 24
gote Yotz FEHG MAPEE Aoz 74 (MlEa DEdbl YEYI) Y YEYI 2o
g o A" ARguel 7 SRel BA AT gastac
B4 gae] Higw SR ofgal diatel FuA Figure 3= 2A| st&xlolA &1l st} w2ig
ZPRer AR Side] WeE & lt(Park & Song. o1y g apo) izt a@4oln, olF ) AT
2013). 5ot AF wHolehs A7 AAPE A 4 gn =xye I 4B SH o3 93 &
ATE 7] AJAREA] Qefie]A] ¢fof & ASAME 4 Q0] Wt TAo] 2020EHE 2023EVIA] BExs] =
A =9 &7F Aol ¥les FAM 22 Oegt Jtsict= Zlolct WA JjzZ2 AmyEd 20166 o
FARI FAMtte = B AES =E5H7] ofF7] 5 zmal Zasts = Fol}, 20204 olE Em
of BIAE OfoldS o5ttt HlIAE Otolid2 H 27} 5H o]Atoa Zolgtw 2022¢3F 2023Wo=
TARE HAERRH RS Aot MEE AMNS 1z 53 2wadd 10H(201749)S FHojde 7
£t fache Aold(Kao & Poteet, 2007). | grojar 4 giry. 20208 olF ol 50| WalEol
AE Opo|gdZ &85IH AFe AL TS O 718 2 A|Aelg], COVID-190] 9]t aAtele =4
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she = 2etes(word cloud)et 719= 18] WA yex) 4y 39 20209 4ol FAAROE o
S =elok] #ol S5 HENI(co-oceurrance 490 oo0gie) 2t RS AL 4 UAYH Astol
network)S SQlstglet. opA[ef2 AARE B9 THYuki, Fujiogi, & Koutosogiannaki, 2020:
A EFoltt. o] ¥FoXN= AMARF dd UHEYZ JHUOMCr Center, 2024). o]xa Zmpso] Z =1}
(collaboration network)S &QI5tal, o|E viEfO 2 COVID-192 A]7]sloz  WAAo] 9ok Eat
A" 28olM olYA AP AY L ZRAES A qyip jge 94 A wue os) AAANCE o
SRt o7l Hld LRAMEAN $EHE BH qy w0 mer o120 oF 9@ Al F shpols]o]
of stut " Y wsoA e AdY EA (Dong et al, 2021), 2 A7o] ZAMoA Ar&st &=
= =LAt ot Alojete] wie stld 2 olvk. whaby sshat @
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Figure 3. Number of Documents in SSCI Journals by Publication Year
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Table 1. Number of Papers for Risk Education Research related to Science

Journal Number of Papers h-index
Science & Education 12 7
International Journal of Science Education 5 4
Research in Science Education 5 4
Journal of Baltic Science Education 4 1
Journal of Biological Education 4 2
Journal of Research in Science Teaching 4 3
Minerva 4 3
Science Education 4 2
International Journal of STEM Education 3 2
Research in Science & Technological Education 3 2
A" Q¥ wg AP Bopo] Eu4 FZES Table 19] h-indexE EQISHH, & =25 ALY
COVID-190] ©J3t A& 592 4 glck. el stalole wsta AW 9IF Bg AR 2
Table 12 =A| sr=Alo o= sty Hd= ¢ ool A iAoz At QIEE|E= =Fo] ol AR
d WS A7 28 =752 h-indexE UERH Z0] ol &2 ¢ & o
tt. MScience & Education (S&E)jo] 12Wo=2 7HF Table 2+ %E& =227} 28 o]Alo]| AL Q1850
o =7Fo] AMEAL, International Journal of =2 Kxto] Ho =540} 018 AHEE UERH Zo]
Science Education (IJSE)J, "Research in Science T}, Table 29+ % 91845 I3Hsto] h-index,
Education (RISE)jo] tfgozg &4 =527} 0ok g-index, m-index& AA]stF =0, 3] m-index*
Ch S&EL el A|Algh mhet go] T A7et @ b 7t =80 W AW o|3EE MR 71Hg
st wgolA et Astah wehato] BE A7PS £z DR ff ALBo| =& AR RFANES L 2
chem Qe stAlolch USE: wgjold sixjZol  9lol, AA A7 F¥EL mojstin =g &
B

[e]
=2 AR|sH= sr&xlol1(Lin et al, 2019), RISEX- (Aithal, 2017). TolA AR MAIZEES &6

==-1

St ARoA olF A= et ws AL Zol g% gl & e ARe F 225%0ltt. o] FojA ©
Aol digt A77t A2 GRAL aAlolt B8 = 5 A st =2 & 18Holw, 38 ol Ay
22 ARl 37] & X9 4% h-index® TS Sh&A| st AAt= 6Ho|tt. o] 6L Arvanitis, Haglund,
o v|gf =& Z1& 3QIgr £ 9lt;. h-index= A At Lundegard, Schenk, Wojcik, Hamza&, o]=& A}
E= SEAZF EHT BE =3 % ng o4 Ql&H 3] WeA deful(socio-scientific dilemma)g ©]-&
=0l nZfl oY o, o] n9 FuiZt= <julsttt S 93 wgo] Tl FEoz ARSI L, B AXA]
(Hirsch, 2005: Ireland, MacDonald, & Stirling, BMHoAE £ 3HO =28 sojg &~ 01EJ( ESE 0]
2012). h-index= XA} ®& SheA]7F W9t B =< g-index?t A4 ¥ oA 7P =2 A2 &
s U8 A F o] ALE= =Fo] Foupy e 4 ot g-indexi= Egghe (2013)7F A|¢kst <l
x5l AeAlE "HHFAer & & 9l H[RE & A7z, of" AXE AMet e =2 & A&
h-index& U&= steAlE A2 vBlugttd sig B9 n7le] =Fo] Qi o] n7f =79 AL, F
ShaA7F ojrgh A+t Zofo] tisll &2 ofH FAE ol n* oY wf ng g-indexzty BEAICH
A o2=A] &g 4 Qlot. o]2{st WM ofA] g-index= h-index®t} 57 FA| Zofo|A slid A

* m-indexz= h-index® 3AE EStUA AH2EH g AHZE, =F0 EHEH FHE QUE X Y AZ|7HR[Y 7|1HE

no|2t & If, (h-index)/n22 m-index& Y-=Cl(von Bohlen und Halbach, 2011). 2 OjH 3L EOfO|A AR} A9

A= XA B AXLES0| SYst h-indeX% H M, h-index?te 2= & G‘—'P‘f—l 0| E Eelah 4 gl SHA|TE &

AL AY AR F R Ejde HTF 30 M Aol AZp B A F 7t e ARIF 33 A G‘—?LEF” A A}

BY A7t 1 AL EOM A o 2 FFHEZ XYL USE & £ UL F, h-indexe =&0| % i Z[Zto oHer

YEE HiAstL SHELE tAEO| °'Ur(Wang et al, 2011). m- IndeXE %—_ruf% g A4z Huyy Of, AL &
AlZ|17E2] 22{5t0] AQl FFHE mAS £ U7|9 h- Indexﬂl SHAE ERstt.

—"rE
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Table 2. Number of Publications and Citation Index of Authors

Author Number of Papers h-index g-index m-index Total Citation
Arvanitis, L. 3 1 3 0.25 19
Haglund, K. 3 1 3 0.25 19
Lundegard, I 3 1 3 0.25 19
Schenk, L. 3 1 3 0.25 19

Wojcik, A. 3 1 3 0.25 19
Hamza, K. 3 1 3 0.25 19
Hammann, M. 2 2 2 0.33 14

Kim, M. 2 2 2 0.22 58

Yoon, H. 2 2 2 0.22 58

Ko, V. 2 1 1 1.00 2

Lee, H. 2 1 1 1.00
Mnguni, L. 2 1 1 0.17

Ozturk, N. 2 1 2 0.11 29

Sevian, H. 1 1 1 0.10 178

Miller, E. 1 1 1 0.20 171
Ao AF £528 ¢ A Edditts= AAo| QlTH Willingness to Support Measures to Ameliorate
(Egghe, 2013). £3] 3™ o)A} AtAst A&} 699 A Climate Change” (Skamp et al, 2021)o|Ad = X%

T+ % Schenk et al (2019)9]
Risk:
Potential Significance for Science Education”&
FHolA AAIE A& FAME S5, & A9
A4 "1 WolM Fash Aoty & =47t 2
Hel AMA= & 790t 2¥E AR AA F
Hammanng &£ =247} 23 o]Aol XA} &
h-index, g-index, m-index& &Aoo 125}
< o d9& A7 PF =H. ol "Risk in
Science Instruction: The Realist and
Constructivist Paradigms of Risk” (Hansen &
Hammann, 2017)7} 2tst WS04 9 A0

“Teaching and

Discussing about Seven Elements of

utof] thsff =95t
&2 AmEd,
Knowledge, Attitude and Decision Making on
Socio-scientific Study of
Students’ Debates on a Nuclear Power Plant in
Korea” (Jho, Yoon, & Kim, 2014)0|A = $h=+9] ¢
A2l olgroll thst SISl merA A4 ofs) £FET
OJAAZ Atolel #AE ZRARSIUT. 12]1 "Voting
for Change: An International Study of Students’

“The Relationship of Science

Issues: The Case

eusiet 73 ws

Willingness to Act on Socioscientific
(Hwang et al., 2023)9|A+=
Aoz ENACT

=017 Y A=Y FEol
tish e3E0] 1Al ZARS A1dstget. "Promoting

Engineering Students’ Social Responsibility and

[ssues”
NESEE R
(Engage, Navigate, Anticipate,

Conduct, and Take Action)gt= A2 S TZ
ae =stn o me o] SO AglA A
UL PP 4 QLA ZASHAC EE T Safety”

and “Integration”:

of Disaster

Examining the Introduction

into the Science Curriculum

in

South Korea” (Park et al, 2023)o|Ad= 2010QC)
sh=9] =7F wsadat A A EAZ SOl g
oA Ridx} st WSO HAE &Sttt oA ™
U AL LA o], A F 24Tk, 7|& wah

=0 A
KHLJ o= _I_cl’dj

digol 83 AlE ALY, i

Sy BA0 AAE P s 5o d7g

B >

g3yt Aggt =5 7t 1#
e Seviandt Milllers Al AAL FolA 7HE
2 9852 Holed, o

=0 77}
=2 v |

I AApflA - =

“Rethingking

chemistry: a learning progression on chemical

thiking”
“Addressing
room:

(Sevian

Epsitemic
generation science standards”

& Talanquer,
epistemic
agency

elephant in

(Miller et

2014)9}

the

and the next

al.,

2018)9] 22 AMetAL. £ APE FEHOR o



Region Frequency Prop:)rtion
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w . USA 47 24%
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(a) (b)
Figure 4. Frequency of Studies by Country in World Maps (a) and Tables (b)
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st a1, Miller ef al (2018)2 NGSS9] wstA XAl it
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Al St T} Talanquer (2014)9] “Rethinking Chemistry: A
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Table 3. Top 5 Most Cited Papers in the Scope of the Research
Author Title Total Citation
Sevian & Talanquer, Rethinking Chemistry: A Learning Progression on Chemical
. 175
2014 Thinking
. Addressing the Epistemic Elephant in the Room: Epistemic
Miller et af, 2018 Agency and the Next Generation Science Standards 171
Grasp of Evidence: Problematizing and Expanding the Next
Duncan et af, 2018 Generation Science Standards’ Conceptualization of Evidence 67
The Relationship of Science Knowledge, Attitude and Decision
Jho et a/, 2014 Making on Socio-scientific Issues: The Case Study of Students’ 53
Debates on a Nuclear Power Plant in Korea
Sjsstrom et al, 2016 Towards Eco-Reflexive Science Education: A Critical Reflection 51

about Educational Implications of Green Chemistry
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Table 4. References Cited by Papers in the Scope of the Study

Author

Title Citation

Christensen, 2009

Risk and School Science Education 7

Teaching and Discussing about Risk: Seven Elements of Potential

Schenk et al, 2019 Significance for Science Education /
National _Research National Science Education Standards 6
Council, 1996
Patterns in Students’ Argumentation Confronted with a
Kolsta, 2006 Risk-Focused Socio-Scientific Issue 6
Sadler, 2004 Informal Reasoning Rega_rdmg Socioscientific Issues: A Critical 6
Review of Research
Sadler et al, 2007 What do Students Gain by Engaging in Socioscientific Inquiry? 6
Zeidler et a/, 2002 Tangled Up in Views: Bellefs_ m_the_ l_\latu_re of Science and 6
Responses to Socioscientific Dilemmas
Zeidler et a/. 2005 Beyond STS: A Research-Based Framework for Socioscientific 6
Issues Education
Osborne et al, 2004 Enhancing the Quality of Argumentation in School Science 5
Roberts, 2007 Scientific Literacy/Science Literacy 5
Sadler & Donnelly, 2006 Socioscientific Argumentation: The E_ffects of Content Knowledge 5
and Morality
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Table 5. Clusters on Co-occurrance Network Analysis and Betweenness Centrality of Each Words

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 Cluster 7
Literacy Mathematics Risk Perception Students Knowledge Information Impact
(124.539) (27.261) (63.254) (204.166) (322.648) (24.968) (42.924)
Curriculum Energy Teachers Framework Cognition Behavior
(3383¢)  oender (25.096) g g (106.193) (132.343) (20.454) (8.459)
School Science  Technology Beliefs Issues Argumentation Perception Children
(14.706) (2.71) (11.891) (77.706) (97.186) (9.102) (7.12)
Climate Change SLCiltZ:;I:yC SOClIOSSSCulsgtIfIC Citizenship
(8.306) (72.584) (32.134) (4.043)
Values Models Attitudes Design
(4.808) (18.017) (26.805) (2.958)
Benefits I?T:sac:(silnogn
(4.808) (14.785) (15.878)
Inquiry
(6.756)
Context
(4.562)
Epistemological
Beliefs
(3.281)
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