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Elementary School Teachers’ Educational Experiences, Readiness,
and Needs for Science Education That Addresses the Risks
Posed by Science and Technology
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ABSTRACT

This study encompassed the responses of 284 elementary school teachers, focusing on their teaching experi-
ences, readiness, and needs for science education concerning the risk posed by science and technology. The key
findings are summarized as follows. First, a significant portion of teachers lacked prior experience in addressing
risks associated with science and technology within their science education practices. Second, a greater number
of teachers were aware of the inclusion of risk-related content in the 2022 revised science curriculum’s achieve-
ment standards than those who were not. Third, in terms of teachers’ understanding of risk perception, risk assess-
ment, and risk management, they demonstrated a relatively high level of understanding of risk perception but a
lower level of understanding of risk assessment. Fourth, most teachers had not undergone any formal education
or training related to risk. Fifth, among the 10 objectives of risk education, teachers displayed the highest compe-
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tence in teaching “information use” and “action skills,” while their lowest competence was observed in “interpret-

ing probabilities” and “evaluating risk assessment.” Sixth, a majority of teachers believe that it is important to

99 cer

teach about the risks posed by science and technology in school science classes, with “action skills,” “information

EEENTS

use,” and “decision-making skills” being considered the most important and “action skills,” “information use,”
and “influence of mass media” being regarded as the most urgent. However, teachers anticipated difficulties in

addressing risk in school science classes, including a lack of relevant educational materials, a lack of understand-
ing of teaching theories related to risk education, and the relationship between science curriculum content and
achievement standards. Seventh, as a result of calculating the educational needs for each of the 10 goals of risk

education, “influence of risk perception,” “decision-making skills,
were the priority needs of elementary school teachers.
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action skills,” and “evaluate risk assessment”

Key words: risk, risk education, elementary school teacher, educational experiences, educational readiness,

educational needs
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Table 1. Profiles of the participants
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Table 2. Contents of the survey
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Table 3. Experience teaching about risks that may arise from science and technology
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Table 4. Types of risks that teachers dealt with in class
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Table 5. Understanding the inclusion of risk-related content in the 2022 Revised Science Education Curriculum
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Table 6. Preparedness to teach the risks presented in the 2022 Revised Science Education Curriculum

@9l (%), N=284

e Ada¥Aed avdan ugdd 3t Aravs A TR
9k 0 (0.0) 8(89)  27(300) 39 (433) 16 (17.8) 90 (100.0) 370 (87) .
gich 1 (05) 34 (175) 64 (330) 69 (356) 26 (134) 194 (100.0) 3.4 (95)
7 1 (0.4) 4 (148) 91 (32.0) 108 (38.0) 42 (148) 284 (100.0) 3.52 (.93)
*p<.05
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A@AZ 5(1.8) 50 (17.6) 62 (21.8) 132 (46.5) 35 (12.3) 284 (100)  3.50 (.98)
A7} 5 (1.8) 37 (13.0) 119 (41.9) 97 (34.2) 26 (9.2) 284 (100) 336 (.88)
Ah e 10 (3.5) 40 (14.1) 86 (30.3) 104 (36.6) 44 (15.5) 284 (100)  3.46 (1.03)
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Table 8. Differences in the understanding of three contents of risk education based on characteristics of respondents
a9l 7 SHA 54 N B EF=A2 t
NS G HY BE AF 9 3.88 83 -
a2 s 45 B9 AE 8 194 332 99
et w3 Ad Ad s 84 3.76 1.01 oges
et w3 Ad 43 |l 200 339 0.94
s A5 29 4E 0 90 349 81
S Hus 4% v 29 9e 19 330 91 L
et wik A AP de 84 3.40 .96
de 29 A% 49 9e 20 334 .85 2
ddus 4 B39 43 dE 90 3.67 091 -
EEE Hdus 45 29 48 8 194 337 1.07
et wd Ad A U 84 3.56 1.02 oo
et wd Ad A s 200 343 1.03
*p<.01, **¥p<.001
Table 9. Experience with training on the three contents of risk education
(%)
£ it sict A
AAAG A AF 4 16 (5.6) 268 (94.4) 284 (100)
A7t Al A5 A 4 (1.4) 280 (98.6) 284 (100)
Aee A A A 9 (3.2) 275 (96.8) 284 (100)
Table 10. Training titles for three contents of risk education experienced by teachers
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Table 11. Elementary teachers’ perceptions of their current level of competence to teach the 10 goals of risk education

AHE B3 HmSE HF @AY A% Bt FEH3 t-value
Ak 3.64 89 Lsjens
A A A= sict 321 1.02
A 335 1.00
A 333 90 5 oqss
A@H7E Bl e Bt sict 297 1.00
ZAA 3.08 98
A 342 1.03 A
& sl 2l 278 1.06
A 2,98 1.09
At 3.68 1.00 .
iAo dF Bt glrt 337 121 '
A 3.47 1.16
At 3.64 88
gele] 95 77t Ao 340 103 12
A 3.48 99
A 3.66 95 533
AAA HAHe Fg Bt sict 336 1.03
A 345 1.02
ATt 3.56 91 o5+
A8 549 9 At 2 3.18 1.03
A 3.30 1.01
ek 3.46 93 Lo
o] 5o tfg 43 Hrt glrt 321 1.04 ’
A 3.29 1.01
Ak 3.68 86
A Be ot 347 109 170
A 3.54 1.02
A 3.59 91 ”
AR 9% gict 3.49 1.07
A 3.52 1.02
*p<.05, ***p<.001
5ol 094 g MAIEHT £& $H IS W s Festhn SRellth =9 59 AE 7)E 398
Qom 1 Aot AR Fvlasich del g4 B s veplon), 39, 2439, A3
AEAE, s 45 23 Oivr, 3ot wy Ad
3. 819 1§ 27 BE ol 5 %%x} gl we £aw 949l A
gtu Fugds APuse e Ad da °lE HE et
ZEuAt] W& QFEE ZAR 8 WA, % Table 132 Z2GuAZE A2she f19a5<] 10
EAES gu B8 Fod Beyles Qe 7 HEE 1§ TR AIHES 2AR A9
e 2= 9= 93] g8 weete AL o= AL oty WA, Fawd g g ARE AT EH 10
Z 8 AZelr=A] 2AbelaTh 24} A AF) & 7P FE BF 3504 ol &9 Hde vE
o WALS] 74%( %8510} 45.8%, vl F 83T} 28.2%) 1 giler 53] dA 97(3.937), YH 28381
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Table 12. The importance of teaching risk in school science classes
o9l (%), N=284

3 - : ot

=% e FoskA ¥h  FesA vt HEolt  Fasit  vl% Fasith HA (Ejﬁ )
ALl
g ek F9felA 2 9 63 130 80 284 3.98
AEuse F4 0.7 (3.2) (22.2) (45.8) (282) (100.0) (.83)

A), oAt 2 qFCHA) To2 w2 S W 7] Slal wAREe] AAl A% FH(Table 1) T2
]

= Btk A=l g 22 A3t A A 012 =3(Table 13)Z borich &% 2 The Locus for
ool 385808 7P =A Ustwon, JE & Focus Bd-& &-&ato] B39t borich S7%
£ 3744, hEujA Q] G Ut 373" £o2 A 4L 53 & 4TS (Table 14)9} The Locus
w27t =4 YEsTh for Focus =& (Fig. 1)9] HH A2 9] &5 v w

A wEe 107 B8 us 845

et
=)

sefsh sl BAHEE o5 2k 99 549 9F 7
71, A} 2% 3, A kol borich £FE 24

Table 13. The importance and urgency of each goal of risk oA Z+z} 2, 3, 491 = YERE 2™, The Locus for Focus
education as perceived by teachers 2dlo] HHOAFER) e A B 4 Ut

I (GETHAN) N=284 u wl kol A 9]8 5o
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= =
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25 34 332 (106)  3.15 (.96) 3 717} borich &% EAAA 152901, 1A
qZAe] |4 H7t 3.65 (1.09)  3.73 (1.08) Hol| 7174 2AREH ] 9 A8k o] IA] F25H
Efole] |3 7} 358 (1.01)  3.57 (1.00) aHFojol ke Aduse] Zxeln & 4 vt
MH e 9 97t 3.65 (1.01)  3.60 (1.01) R eto 2ty 7E £9doA] Ev|eR <l
A8 54 9% 97t 373 (91) 369 (98) & B e 4 9= S R oAy s ol
ol Sl g g 37t 351 (97) 346 (95 98 2AEFA T Table 155 wAlS o] d|Alsts of
3u 8 WL MW #gE #AUR JLE Holth wAkse st 3}
ik W00 3800 o el AP S bl D u) g e ool

Table 14. Educational needs for each of the 10 goals of risk education

W& WAL D FF Fo% 94 gap t-value borich 7% A&
oA 2 AF 3.35 (1.00) 3.74 (0.98) 0.39 6.16%** 1.46 4
AdFG7E el digk 7t 3.08 (0.98) 3.61 (0.89) 0.52 740%%+ 1.88 1
& A 2.98 (1.09) 3.32 (1.06) 0.33 4.34%% 111 5
iAol dF Bt 3.47 (1.16) 3.65 (1.09) 0.19 2.34* 0.68 9
ERQIS] & Bt 3.48 (0.99) 3.58 (1.01) 0.11 142 038 10
MAA AH] Jg H7t 3.45 (1.02) 3.65 (1.01) 0.20 2.63%*+ 0.72 8
Ad §A9 9 H7t 3.30 (1.01) 3.73 (0.90) 043 5.68% % 1.62 2
oj5d| the J&F H7t 3.29 (1.01) 3.51 (0.97) 0.23 2.94%%* 0.79 7
AR g 3.54 (1.02) 3.81 (0.98) 027 3.79%*+ 1.05 6
A Az 3.52 (1.02) 3.93 (0.96) 0.40 5.05%%* 1.59 3

A 3.35 (0.19) 3.65(0.17) 0.30

*p<.05, *+p<.001
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Fig. 2. Model of The Locus for Focus for the 10 goals of risk education
Table 15. Challenges teachers anticipate when addressing risk in school science lessons
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