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This study aimed to investigate the current state and educational needs of risk education related to science
and technology as perceived by secondary science teachers. A survey was conducted with a total of
366 secondary science teachers. The results are as follows. First, There were more teachers who had
not provided education on risks arising from science and technology in terms of risk perception, risk
assessment, and risk management than those who had not. Global warming was the most common risk
taught by teachers, followed by earthquakes, artificial intelligence, and traffic accidents. Second, teachers
recognized that they lacked understanding that the achievement standards of the 2022 revised science
curriculum include risks that may occur due to science and technology, but they thought they were prepared
to teach. Third, teachers recognized that their understanding of risk perception was higher than that of
risk management and risk assessment. Fourth, the experience of teachers in training on risk was very
limited, with fewer having training in risk assessment and risk management compared to risk perception.
The most common training experienced was in laboratory safety. Fifth, teachers recognized that their
capabilities for the 10 goals of risk education were not high. Middle school teachers or teachers majoring
in integrated science education evaluated their capabilities relatively highly. Sixth, many teachers thought
it was important to address risks in school science education. They prioritized ‘information use’,
‘decision-making skills’, and ‘influence of mass media’, in that order, for importance and called for
urgent education in ‘action skills’, ‘information use’, and ‘influence of risk perception’. Seventh, as a
result of deriving the priorities of education needs for each of the 10 goals of risk education, ‘action
skills’, ‘influence of risk perception’, and ‘evaluate risk assessment’ were ranked Ist, 2nd, and 3rd,
respectively.
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Table 3. The Goals of Risk Education (Zint & Peyton, 2001)
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Table 5. Survey results on experience in teaching risks arising from science and technology

el H(%)

8 & A= A8 U A= A gl A

o1 7] 7+ 115 (31.4) 251 (68.6) 336 (100)
AEH7t 52 (142) 314 (85.8) 336 (100)
AT 58 (15.8) 308 (84.2) 336 (100)

Table 6. Survey results on teaching experience by three contents areas of risk education
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@) @) 16(12.0)
@) 21(15.8)
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@) 52(39.1)
@) 7(5.3)
8(6.0)
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Table 7. Survey Results on Types of Risks Addressed by Teachers in Science Education
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Risk Education and Educational Needs Related to Science and Technology

Table 8. Understanding the inclusion of risk-related content in the 2022 Revised Science Education Curriculum
CH2l: H(%), N=366

s 72 Sonomed mget aman gt oA B R sohere
2238l Sa 2 (4.3) 0 (0.0) 11 (239) 19 (41.3) 14 (304) 46 (100)  3.93 (.98)
22 12b 12 (7.5) 38 (239) 48 (302) 40 (252) 21 (132) 159 (100)  3.13 (1.15)
Az AET-L 2(28) 13 (18.1) 13 (18.1) 30 (41.7) 14 (194) 72 (100) 357 (1.09) 5.68%%*  a>b
A )Ekm-4d 122 9200 14 (3Ll 12 (26.7) 9 (20.0) 45 (100)  3.42 (1.10)
sleluLe 1 (23) 8 (182) 15 (341) 14 (31.8) 6 (13.6) 44 (100)  3.36 (1.01)
I Z5lw 8 (33) 38 (156) 60 (24.6) 83 (340) 55 (22.5) 244 (100)  3.57 (1.10) - )
k=] 10 (82) 30 (246) 41 (33.6) 32 (26.2) 9 (7.4) 122 (100)  3.00 (1.07)
149 o]4F 59 ulgk 13 (7.6) 31 (182) 46 (27.1) 47 (27.6) 33 (194) 170 (100)  3.33(1.20)
51 ol 109wk 1 (0.9) 22 (193) 33 (289) 39 (342) 19 (167) 114 (100)  3.46(1.01)
FE 104 o)A 159 o)y 2 (44) 6 (133) 14 3L.1) 16 (356) 7 (15.6) 45 (100)  3.44(1.06)  0.60 -
154 o4 204 oy 2 (95 3 (143) 4 (190) 8 (38.1) 4 (19.0) 21 (100)  3.43(1.25)
209 oAk 0 (0.0) 6 37.5) 4 (250) 5 (31.3) 1 (63) 16 (100)  3.06(1.00)
Qb w5 S 5(48) 11 (105 32 (30.5) 41 (39.0) 16 (152) 105 (100)  3.50 (1.03)
A 131 -
o A 13 (5.0) 57 (21.8) 69 (264) 74 (284) 48 (184) 261 (100) 3.33 (1.15)
. o 12 (88) 28 (204) 36 (263) 39 (28.5) 22 (16.1) 137 (100) 323 (1.20) o6 )
o 6 (26) 40 (17.5) 65 (284) 76 (332) 42 (183) 229 (100)  3.47 (1.06)
AR 18 (49) 68 (18.6) 101 (27.6) 115 (314) 64 (17.5) 366 (100) 338 (1.12)
* p < .05, ¥** p < .001
Table 9. Preparedness to teach the risks presented in the 2022 Revised Science Education Curriculum
£t H(%), N=366
St - ;‘%ﬁ A=V = - & = Bt Dunnett
=4 T Tl em PR WSRO Gy B n
%
TEISHISa 0 (0.0 2 (43) 10 (21.7) 24 (52.2) 10 (21.7) 46 (100) 391 (.78)
Eg b 3 (19 33 (20.8) 44 (27.7) 66 (41.5) 13 (8.2) 159 (100) 3.33 (.96)
AqE AETSC 2 (2.8) 10 (13.9) 18 (25.0) 34 (47.2) 8 (11.1) 72 (100) 3.50 (.96) 4.67** :iz
A Faksk S 1 (22) 5 (11.1) 18 (40.0) 19 (42.2) 2 (44) 45 (100) 3.36 (.83)
3lela2e 0 (0.0) 8 (182 11 (25.0) 18 (409) 7 (15.9) 44 (100)  3.55 (.98)
S =38t 2 (0.8) 31 (12.7) 64 (26.2) 113 (46.3) 34 (13.9) 244 (100) 3.60 (91) 3.gqtes
nEshy 4 (33) 27 (22.1) 37 (303) 48 (39.3) 6 (4.9) 122 (100)  3.20 (.95)
149 o4 54wk 4 (24) 27 (159) 45 (265) 76 (447) 18 (10.6) 170 (100)  3.45 (0.96)
59 o)A 10 mlek 2 (1.8) 22 (193) 25 (21.9) 53 (46.5) 12 (10.5) 114 (100)  3.45 (0.98)
- 108 ol 159 mgk 0 (0.0) 3 (67) 21 (46.7) 17 (37.8) 4 (8.9) 45 (100)  3.49 (0.76)  0.17
159 o4 208 mwk 0 (0.0) 3 (143) 7 (333) 6 (28.6) 5 (23.8) 21 (100)  3.62 (1.02)
209 o]Ak 0 (0.0) 3 (188 3 (188) 9 (56.3) 1 (63) 16 (100)  3.50 (0.89)
S L 1(1.0) 11 (105 23 (21.9) 58 (552) 12 (114) 105 (100)  3.66 (.85)
S 2.60%*
A ojn e 5(1.9) 47 (18.0) 78 (29.9) 103 (39.5) 28 (10.7) 261 (100) 339 (.97)
- o 3 (220) 26 (19.0) 32 (234) 59 (43.1) 17 (124) 137 (100)  3.45 (1.00) 035
o 3(13) 32 (14.0) 69 (30.1) 102 (44.5) 23 (10.0) 229 (100)  3.48 (.90)
) 6 (1.6) 58 (15.8) 101 (27.6) 161 (44.0) 40 (10.9) 366 (100)  3.47 (.94)

*¥* p < .01, ¥** p < .001
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Table 10. Results of teacher understanding on the concept of risk perception

EtRl: B(%), N=366
$87 o BN L NI B
E T R B oy M @ewy B DB
el LS 0(00) 122 11(239) 26 (565 8 (174) 46 (100)  3.89 (0.71)
=S 2 (1.3) 19 (11.9) 45 (28.3) 77 (48.4) 16 (10.1) 159 (100)  3.54 (0.88)
Az TS 1(14) 569 16 (222) 44 (61.1) 6 (83) 72 (100) 368 (0.78) 1.5
PR 0(0.0) 3(67) 10 (222) 28 (622) 4 (89)  45(100) 3.73 (0.72)
EEnTY 000) 4(O1) 1534l 18 409) 7 (159) 44 (100) 3.64 (087)
ot Zat 2(08) 23 (94) 52(213) 138 (566) 29 (119) 244 (100)  3.69 (83)
TEE 1(08) 9 (74) 45 (369) 55 (45.1) 12 (98) 122 (100)  3.56 (80)
19 oA} 59 gk 3 (18) 15 (88) 42 (247) 88 (51.8) 22 (129) 170 (100) 3.65 (0.88)
S oA 10W HTF 0 (0.0) 8 (7.0) 34 (298) 62 (544) 10 (88) 114 (100) 3.65 (0.74)
A 109 oA 159 W 0 (00) 5 (IL1) 11 244) 25 (556) 4 (89) 45 (100) 362 (081) .12
159 oAk 208 w0 (0.0) 4 (190) 5 (238) 8 (381) 4 (19.0) 21 (100) 357 (1.03)
204 oAF 0 (0.0) 0 (0.0) 5 (31.3) 10 (62.5) 1 (6.3) 16 (100) 3.75 (0.58)
S 9. L0 468 B9 52 16052 105000 3808
Ao 9o 2(08) 28 (10.7) 71 272) 135 (51.7) 25 (9.6) 261 (100) 3.59 (83)
e o LO) 1305 4009  66@82) 17(24) 137(100) 362 (085)
of 2(09) 19 (83) 57 (249) 127 (555) 24 (10.5) 229 (100) 3.6 (0.81)
A 3 (0.8) 32 (8.7) 97 (26.5) 193 (52.7) 41 (11.2) 366 (100) 3.65 (.82)
*p <.05
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Table 11. Results of teacher understanding on the concept of risk assessment
T2l H(%), N=366
a4 S o]i‘%ix] oJ3}3}A] HE o|afat -5 A B F,t D tt T3
< i - o e e 5 unne
£4 o} =% ° A olsfigt (=AY
TEIE NS 0 (0.0) 2 (43) 19 (413) 21 (45.7) 4 (8.7) 46 (100)  3.59(0.72)
S Bk 4 25)  31(195) 62 (39.0) 52 (327 10 (63) 159 (100)  3.21(0.91)
AL AE S 2.(28) 15 (20.8) 25 (34.7) 26(36.1) 4 (5.6) 72 (100)  3.21(0.93) 1.90
)Lk -S 122 8(178 17 (37.8) 14 (31.1) 5 (1L.1) 45 (100)  3.31(0.97)
slalae 0 (0.0) 8 (182) 16 (364) 14 (31.8) 6 (13.6) 44 (100)  3.41(0.95)
— 28k 4 (1.6) 40 (164) 80 (32.8) 96 (39.3) 24 (9.8) 244 (100)  3.39 (.93) -
A= 325 24 (197) 59 (484) 31 (254) 54.1) 122 (100)  3.09 (.84)
19 o) 59 ulgk 6 (35) 26 (153) 61 (359) 62 (365) 15 (8.8) 170 (100)  3.32(0.96)
59 oA 104 mjgF  1(09) 28 (24.6) 39 (342) 38 (33.3) 8 (7.0) 114 (100)  3.21(0.93)
ZE 104 o]k 159 =gk 0 (0.0) 5 (1L.1) 24 (533) 14 3LI) 2 (4.4) 45 (100)  3.29(0.73) 62
159 oA 204 Tjgk 0 (0.0) 4 (19.0) 9 (42.9) 5 (23.8) 3 (143) 21 (100)  3.33(0.97)
204 o)A 0 (0.0) 1 (63) 6 (37.5) 8 (50.0) 1 (63) 16 (100)  3.56(0.73)
%;dﬂ% 9l 2(19) 10 (95 32 (30.5) 49 (46.7) 12 (114) 105 (100)  3.56 (.88)
gz];]:';g_\?_ e 5 (1.9 54 (20.7) 107 (41.0) 78 (29.9) 17 (6.5) 261 (100) 3.18 (.90)
s o 322  22(161) 55 (40.1) 43 (314) 14 (102) 137 (100)  3.31(0.94) 035
°= o 4 (17) 42 (183) 84 (367) 84 (36.7) 15 (6.6) 229 (100) 3.28 (0.90) '
A 7(19) 64 (17.5) 139 (38.0) 127 (347) 29 (7.9) 366 (100)  3.29 (91)
*ex < 001
Table 12. Results of teacher understanding on the concept of risk management
cHel: H(%), N=366
su o R R ; BE L pures
< i - o e e 5 unne
=4 i 53t ° 2 ol3ig (FZTA
TEIESa 0 (0.0) 1 22) 15 (32.6) 21 (45.7) 9 (19.6) 46 (100)  3.83 (.77)
2w 7 (44) 31 (195) 58 (36.5) 46 (289) 17 (10.7) 159 (100) 322 (1.02)
g AETLC 1 (14) 5(69) 20 (27.8) 34 (472) 12 (167) 72 (100) 371 (88)  6.01%%* ig
)L} 122 4@®89 12 (267) 20 (444) 8 (17.8) 45 (100)  3.67 (.95)
slalage 0 (0.0) 6(13.6) 17 (386) 14 (31.8) 7 (159) 44 (100)  3.50 (.93)
— sl 6 (2.5 26 (10.7) 70 (28.7) 94 (38.5) 48 (19.7) 244 (100)  3.62(1.00) s )
usshw 329 21 (17.2) 52 (42.6) 41 (33.6) 5 (4.1 122 (100) 3.20 (.86)
19 o)A 59 ulgk 7 (41) 24 (141) 57 (335) 53 (312) 29 (17.1) 170 (100)  3.43(1.06)
59 ol 104 mlgk  1(09) 16 (14.0) 35 (30.7) 53 (46.5) 9 (7.9) 114 (100)  3.46 (0.86)
! 108 oA 159 mgk 1 (2.2) 4 (8.9) 19 (422) 9 (20.0) 12 (26.7) 45 (100) 3.6 (1.05) 52
154 oaF 204 ulgk 0 (0.0) 3 (14.3) 6 (28.6) 9 (42.9) 3 (143) 21 (100)  3.57(0.93)
204 o)A 0 (0.0) 0 (0.0) 5 (31.3) 11 (68.8) 0 (0.0) 16 (100)  3.69 (0.48)
%;dﬂ% Qe 2 (1.9) 9 (8.6) 38 (362) 48 (45.7) 8 (7.6) 105 (100)  3.49 (.83)
H .07
é&; e 7 (27) 38 (146) 84 (322) 87 (333) 45 (172) 261 (100) 3.48(1.03)
s o 5(3.6) 20 (146) 50 (36.5) 45 (328) 17 (124) 137 (100)  3.36 (1.00) 159
°= o 4(17) 27 (11.8) 72 314) 90 (39.3) 36 (15.7) 229 (100) 3.55(095)
A 9 (25) 47 (128) 122 (33.3) 135 (36.9) 53 (14.5) 366 (100)  3.48 (97)
#ex < 001
= W2 AJdo] Sl wAK3.563)7F Aol (e wAG.18%)ol HIs] olafiatA] FERIhAL FHFE WA= 15.3% (M3 olsfishA] 2312.5%,
B2 oS Byl 4, A, 3ol ul2 ofsE Aol Ueht ol B3t 12.8%)2 IFTol sl thae] AP ol Hw

N

] QIQFTKTable 11).
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Table 13. Survey results on experience with education in key contents of risk education

B(%)
=3 Aok slct A
oF A7 T A AY 50 (13.7) 316 (86.3) 366 (100.0)
A7 A A A 19(5.2) 347 (94.8) 366 (100.0)
oFTE B A4 AY 26 (7.1) 340 (92.9) 366 (100.0)

Table 14. Survey results on experience with education in key contents of risk education

SBIF Fa g

A L ezl oo Ao
O O O 11(18.6)
0 O 6(10.2)
O O 8(13.6)
O O 0(0.0) 59(100.0)
O 25(42.4)
O 2(3.4)

7(11.9)
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Risk Education and Educational Needs Related to Science and Technology

TV e o 22 Uehon], sletig 48 WAL 2830 E
TP ke ol 428 Bglo ARAReIA Kol e it
of Arelge) A9 FEHLS 43 BAGSTYE Bug A

3 WAKG.198) ¢} Slstus Ay wAG2SH)EY w8 O o=
2e AR o R ERIgE = ik SR AEB)
ofgh B7hollA S8 WAKG.18%)7F TSI IAK2.977)
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W WAK3.397%) 7} skl WAKS. 103 Bt 5o o
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Aol §lis WAK3.34) Tt 2 Rk Q14LS Hlti(Table 17).

Table 15. Survey results on teacher competence for the 10 goals of risk education by major

AYus EF Ay Bt FZHA} F Dunnett T3
TEDSIILa 3.63 93
28] 3-2b 341 1.00
AERS 3.50 82 1.47
A e th}ﬂ;c%d 3.47 81
sleliRe 3.18 92
A 3.43 93
TENSI LA 3.48 1.03
22| 1-8b 3.01 94
L=} (e}
SJeR} ol ofet %7} Z@jﬁj - = 24
slelulge 3.00 86
ZA| 3.11 95
TEDSIILa 3.50 1.05
28] 3-2b 3.09 1.11
By AEu8C 3.43 1.00 2.72°
- 2|k aSd 3.11 96
slelge 2.98 1.11
A 3.20 1.07
T =TSR 3.57 1.05
22| 1-8b 3.51 1.10
L=} (e}
slelulge 3.09 96
ZA| 3.47 1.06
TEDSIILa 343 81
= EIRTE:Y) 3.32 96
AERS 3.53 87 0.77 -
s P th}ﬂ;c%d 3.36 1.07
slelge 3.30 79
A 3.38 92
& etul-Sa 3.41 78
22| 18b 3.25 1.04
MelA BAY s wot *E%JTL'%C 3.28 1.01 0.43 -
R|Fape}S 3.38 98
sletu e 3.39 99
ZA| 3.31 99
9% =40 9 B FEAT 2 x 1.06 -
28] 3-2b 3.20 .12
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Table 17. Survey results on teacher competence for the 10 goals of risk education: A Comparison between teachers with and

without experience in safety education tasks
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Table 18. Survey results on the Importance of science teachers’ perception regarding the education on risks in science education
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Table 19. Survey results on teachers’ perceptions of the urgency of the 10 goals of risk Education: A comparison by career
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Table 20. Survey results on teachers’ perceptions of the urgency of the 10 goals of risk education_by school level
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Table 21. Survey results on teachers’ perceptions of the urgency of the 10 goals of risk education_by experience in safety

education tasks
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Table 22. Analysis of borich demands related to the 10 goals of risk education
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Table 23. Analysis

of borich demands related to the 10 goals of risk education according to the characteristics of the respondent
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