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Table 1. Research Procedure and Content.

LA B el U &, 3 nEeke wsaby A

&

olsT 9] 29

Stages ‘ ‘

Content

1. Design the basic framework for a suitable

national curriculum

+ Debate amongst professionals
““teachers; nuclear power /radiation professionals)

(elementary, middle, and high school science

2. Investigate related literature and analyze

existing execution data

- Understand the present condition of general public education in Korea,
leUnderstand the present condition of general public education in the United States,

Japan, Europe, and Canada

3

3

- Session 1: Eight pairs of students from the sixth, ninth, and eleventh grades debate
+ Session 2! Consultation with science teachers and professionals

- Session 3: Main study

3. Study on the demand for understanding Category Students | Teachers Professionals | Total No.
nuclear power and radiation < Elementary(6grade) 57 32 45 134
Middle(3"grade) 52 29 45 126
(3"grade) 56 34 45 135
4 4
4. Feasibility study conducted by pro-

fessionals; decision making related to the

preliminary curriculum

Select a preliminary curriculum following a feasibility study conducted by professionals
“Based on a survey of demand

14

14

Curriculum simulation with randomly selected elementary, middle, and high school

students Simulation: Offline

Grade level Total No,
5. Preliminary curriculum simulation | Elementary (6mgradc) 30
Middle (2"year) 34
High (1*year) 31
2 2

B

Simulation results analysis ‘

L,mdgmcnt of the developed curriculum’s suitability ‘

. Confirmation of the final curriculum plan ‘

Lgpnﬁrmation of the final plan based on study results
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Table 2. Level of Curriculum Demand by Grade Level.

Category Elementary Middle High Total
Approximately an hour each week
Number of - . . . -
) (40, 45, and 50 minutes for elementary, middle, and 60(44.8) 75(59.5) 68(51.9) 203(51.9)
education hours . .
high school students respectively)
Textbook format Thin, containing many cartoons and photos 98(74.2) 97(77.6) 61(47.3) 256(66.3)
Sixth grade (elementary school) 66(50.8) - - 66(50.8)
Curricul d
lurrlmu 1 Eight grade (middle school) - 49(39.5) - 49(39.5)
eve
Tenth grade (high school) - - 85(66.4) 85(66.4)
Form of education Creative field study 88(66.2) 75(61.0) 65(50.4) 228(59.2)
Curriculum necessity ~ Required 105(78.4) 99(78.6) 122(93.1) 326(83.4)

Survey subjects included students from the highest grade levels at the elementary, middle, and high school stages, science teachers from all

grades, researchers specializing in nuclear power and radiation, and professors and experts possessing no less than ten years of experience.

Students from the highest grade levels at each school level were selected under the assumption that, since they completed all relative levels,

their responses to the curriculum’s necessity would be the most well rounded. Science teachers were selected based on the assumption that

because current science textbooks cover some concepts related to nuclear power and radiation, said instructors would be capable of reflecting

the curriculum’s most realistic level of demand. Frequencies(percentages) indicate only the highest response values,
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Table 3. Level of Demand for Elementary School Education.
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Development

Level of demand by subject

Summary of main points derived from prior research and debate Total
area Students Teachers  Professionals
Radiation and life 13(23.2)  20(62.5) 15(33.3)  48(36.1)
Proper understanding of nuclear power and radiation 10(17.9) 6(18.8) 22(48.9)  38(28.0)
Course title
Nuclear Power and Radiation 27(48.2) 5(15.0) 4(8.9) 36(27.1)
Radiation Friends 6(10.7) 13.1) 4(8.9) 11(8.3)
Proper knowledge and understanding of nuclear power and radiation  12(21.4)  11(34.4) 26(57.8) 49(36.8)
Proper understanding of nuclear power and radiation; ability to re-
R 22(39.3)  19(59.4) 7(15.6)  48(36.1)
Desirable teacher ~Spond to urgent situations
characteristics Balanced interest in and familiarity with nuclear power and radiation  15(26.8) 2(6.3) 9(20.0) 26(19.5)
Knows the importance of nuclear power and radiation; unaffected _
e . . 7(12.5) 0(.0) 3(6.7) 10(7.5)
by falsified information concerning nuclear power
To gain an accurate understanding and proper awareness of nu-
& o § ane prop 23G1.1)  21(65.6) 2611 6760.4)
clear power and radiation
Promoting a familiarity of and interest in basic nuclear power and
Educational - 16(28.6) 3(9.4) 12(26.7) 31(23.3)
radiation concepts
objectives g g | Jovel G
Understanding nuclear power development and radiation in every-
pandans P P Yosazs) 719 10(222)  24(18.0)
day life
Identifying nuclear power and radiation risks 10(17.9) 1(3.1) 0(.0) 11(8.3)
To grasp concepts related to nuclear power/radiation and their sig-
o BEED Eonee : * powent & 25644600 16(50,0) 15G4.1)  56(42.4)
nificance through experience and investigation
Curricul Promote interest in nuclear power and radiation through related
A : P 8 21375 5(15.6) 1431.8)  40(30.3)
objectives experiences
Develop a proper understanding of nuclear power and radiation _
o ) 10(17.9)  11(34.4) 15(34.1) 36(27.3)
through radiation measurement and exploration
Understand nuclear power and radiation concepts, contents, and
s 16(29.1)  13(40.6) 18(40.0) 47(35.6)
their significance
Understand radiation and nuclear power in our everyday environ-
11(20.0)  10(31.3) 21(46.7) ~ 42(31.8)
Course objectives €Nt
Understand the pros and cons of nuclear energy and radiation 23(41.8) 7(21.9) 5(11.1) 35(26.5)
Recognize the meaning of humans’ selection of nuclear power and _
o 5(9.1) 2(0.3) 1(2.2) 8(6.1)
radiation
Use of complex media/methods that arouse interest (e.g., video
. s e ‘ 8 37(64.9)  31(96.9) 41095.3)  109(82.6)
clips, photos, experiments, and experiences)
Teaching/ Experiment-centered 13(22.8) 1(3.1) 2(4.7)  16(12.1)
learning methods
Lecture (textbook) centered 5(8.8) 0(.0) 0(.0) 5(3.8)
Others 2(3.5) 0(.0) 0(.0) 2(1.5)
Simple presentations (e.g., /poster creation, debate, presentation
pe P o /P P 15(26.8)  24(75.0) 29(65.9)  68(51.5)
of opinions)
Evaluation Games (e.g., on-line and games) 32(57.1) 3(9.4) 8(18.2) 43(32.6)
methods
Long-answer exams (e.g., academic papers, essays, and reports)  8(14.3) 4(12.5) 1(2.3) 13(9.8)
Multiple-choice exams 1(1.8) 1(3.1) 6(13.60) 8(6.1)
Evaluation Not reflected on report card 40(70.2)  30(93.8) 31(70.5)  101(75.9)
application methods Reflected on report card 17(29.8) 2(6.3) 13(29.5)  32(24.1)

Table content is derived from the first draft of curriculum demand and based on an analysis of existing short-term educational materials, two

professional debates, debate at each grade level, and a review of relevant literature. Shaded boxes indicate the highest frequency of demand

and an item’s inclusion in the finalized curriculum,
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Table 4. Level of Demand for Middle School Education.

Development Summary of main points derived from prior research and Level of demand by subject Total
o
area debate Students Teachers  Professionals
Nuclear energy and our lives 13(25.0) 22(73.3) 17(38.6) 52(41.3)
Nuclear energy and radiation 20(38.5) 1(3.3) 19(43.2) 40(31.7)
Course title
Radiation and our lives 11(21.2) 5(16.7) 6(13.0) 22(17.5)
Life and radiation 8(15.4) 2(06.7) 2(4.5) 12(9.5)
Proper knowledge and understanding of nuclear power and
P § . P 26(500)  9(G0.0)  22500)  5745.2)
radiation
Possesses sufficient knowledge to make rational judgments
Desirable and take reasonable actions concerning nuclear power and 21(40.4) 14(46.7) 13(29.5) 48(38.1)
teacher radiation
characteristics Capable of making value judgments concerning the ethics of
o 1(1.9) 3(10.0) 8(18.2) 12(9.5)
nuclear power and radiation
Capable of accessing intelligent information concerning
. . - 47.7) 4(13.3) 1(2.3) 9(7.1)
different issues related to nuclear power and radiation
To gain an accurate understanding and proper awareness of
8 CIonCIng gnc prop 23(44.2)  18(60.0) 34(75.6)  75(59.1)
nuclear power and radiation
To properly understand nuclear power and radiation and
. . 13(25.0) 7(23.3) 6(13.3) 26(20.5)
Educational partake in problem solving
objectives Understand problems related to nuclear power and radiation
’ probie P 123D 5016.7) i8.9)  21(1655)
and take appropriate measures
Develop an ability to refute incorrect knowledge pertaining
o 47.7) 0(.0) 1(2.2) 5(3.9)
to nuclear power and radiation
To grasp concepts related to nuclear power/radiation and
Srsp FOReep At PowercHA 25(48.1)  15(50.0) 25(56.8)  65(51.6)
their significance through experience and investigation
Develop a proper understanding of nuclear power and
Curriculum radiation through experience and debate to make value 12(23.1) 12(40.0) 16(36.4) 40(31.7)
objectives judgments
Observe the effect of value judgments on radiation usage 10(19.2) 3(10.0) 2(4.5) 15(11.9)
Develop the ability to explain concepts related to nuclear
p e B T S P 59.6) 0(.0) 123 648
energy and radiation to others
Understand nuclear power and radiation concepts, contents,
e e p P 2431 22(75.9) 337500 7762.1)
and their significance
Recognize the rationality of nuclear power and radiation use
64.8(11.8) 6(20.7) 7(15.9) 19(15.3)
Course by humans
objectives Develop an understanding of safe nuclear development
: P s - P 1121.6) 13.4) 4. 16(12.9)
and the handling/management of radioactive waste
To refute false information concerning nuclear power and
o 12(23.5) 0(.0) 0(.0) 12(9.7)
radiation
Use of complex media/methods that arouse interest (e.g,
oo . 4 & 330635 266.7) 30(88.6)  98(77.8)
video clips, photos, experiments, and experiences)
Experiment-centered 13(25.0) 2(6.7) 409.1) 19(15.1)
Lecture (textbook) centered 4(7.7) 2(6.7) 1(2.3) 7(5.6)
Others 2(3.8) 0(.0) 0(.0) 2(1.6)
Simple presentations (e.g., announcement/poster creation,
pep o ess P 132500 17(56.7) 29(65.9)  59(46.8)
debate, presentation of opinions)
Evaluation Multiple-choice exams 15(28.8) 4(13.3) 12(27.3) 31(24.6)
methods Long-answer exams (e.g., academic papers, essays, and
8 8 pap Y 7135 9(30.0) 368 19(15.1)
reports)
Games (e.g., on-line and speed games) 17(32.7) 0(.0) 0(.0) 17(13.5)
Evaluation Not reflected on report card 38(74.5) 24(82.8) 22(51.2) 84(68.3)
application methods  Reflected on report card 13(25.5) 5(17.2) 21(48.8) 39(31.7)

The frequency for the course title “Nuclear Energy and Our Lives” was the highest, although “Nuclear Power and Radiation” was selected

following professional debate, While the frequency for the teachers was exceptionally high, student and professional demand was also

reflected; consequently, the decision was based on the size of each group rather than overall frequency.
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Table S. Level of Demand for High School Education.

olsT 2] 291 :

A4 @ Al e 2, 3, 0F

Development Summary of main points derived from prior research Level of demand by subject Total
o
area and debate Students Teachers Professionals
Nuclear energy and radiation 28(50.0) 17(56.7) 22(48.9) 67(51.1)
c . The light and shadow of nuclear energy and radiation 17(30.4) 10(33.3) 9(20.0) 30(27.5)
ourse title
Humans and energy 6(10.7) 3(10.0) 9(20.0) 18(13.7)
Radiation and investigation 5(8.9) 0(.0) 5(11.1) 10(7.6)
Ability to make logical judgments and take appro-
H o sical Jucs PP 7G04 11G6.7) 1635.6)  44(33.6)
priate actions related to nuclear power and radiation
Seeks balanced opinions concerning nuclear power
o 4(7.1) 8(20.7) 19(42.2) 31(23.7)
and radiation
Desirable teach Ability to critically assess various problems with a
esirable ,CA.L er ty Y p - 17(30.4) 8(26.7) 3(6.7) 28(21.4)
characteristics proper understanding of nuclear energy and radiation
Understands the relationship between nuclear en-
o onep 8(14.3) 26.7) W89  14(10.7)
ergy/radiation and society
Fosters enlightenment and accurate judgment skills re-
. 10(17.9) 1(3.3) 3(6.7) 14(10.7)
lated to nuclear energy and radiation
To promote an accurate understanding and awareness
of nuclear power/radiation and develop relevant prob- 23(41.1) 16(53.3) 22(50.0) 61(46.9)
lem-solving techniques
Understand the necessity of nuclear energy and radia-
Educational . _— 13(23.2) 3(10.0) 14(31.8) 30(23.1)
tion based on society's future needs
objectives
Foster critical thinking skills related to nuclear power
o 14(25.0) 7(23.3) 3(6.8) 24(18.5)
and radiation
Understand the country’s need for energy by thinkin
i v 8y oy 8 6(10.7) 4(13.3) 5114 15(11.5)
critically about nuclear energy and radiation
Develop a proper understanding of nuclear ener
b @ proper incemanems @ o 8 25044.6) 8(26.7) 705.6)  40(30.5)
and radiation through interesting education methods
Encourage interest in nuclear energy and radiation that
e o 1221.4) 7233 15633)  34(26.0)
reverberates in everyday life
Curriculum
Lo Arouse interest in radiation by using familiar and inter-
objectives
esting approaches that involve experience and inves- 10(17.9) 9(30.0) 11(24.4) 30(22.9)
tigation
Recognize and imagine present and future problems
s | mesne b P 9(16.1) 6(20.0) 12067)  27(20.6)
related to radiation
Cultivate a broad knowledge of nucleal power/ radia-
tion concepts/ contents and their significance/ applica- 23(41.1) 12(41.4) 22(51.2) 57(44.5)
tion
Present multiple viewpoints regarding radiation and
P P gaans 15(26.8) 11(37.9) 1125.6)  37(28.9)
Course objectives nuclear power
Recognize the rationality of nuclear power and radia-
) 13(23.2) 5(17.2) 6(14.0) 24(18.8)
tion use by humans
Develop the ability to explain nuclear energy/radiation
. vioew o 5(8.9) 1G.4) 49.3) 1007.8)
concepts to others
Use of complex media/methods that arouse interest
(e.g., video clips, photos, experiments, and experi- 34(61.8) 27(90.0) 29(67.4) 90(70.3)
Teaching/learning
ences)
methods
Lecture (textbook) centered 10(18.2) 0(.0) 9(20.9) 19(14.8)
Experiment-centered 11(20.0) 3(10.0) 5(11.6) 19(14.8)
Simple presentations (e.g., announcement/poster crea-
HMPIC presentations (¢.&., anpouncement/p 20657 24(0.0) 16364  60(46.2)
tion, debate, presentation of opinions)
Long-answer exams (e.g., academic papers, essays,
Evaluation methods 20(35.7) 4(13.3) 15(34.1) 39(30.0)
and reports)
Multiple-choice exams 12(21.4) 1(3.3) 13(29.5) 26(20.0)
Games (e.g., on-line and speed games) 4(7.1) 1(3.3) 0(.0) 5(3.8)
Evaluation Not reflected on report card 26(46.4) 22(73.3) 20(47.6) 68(53.1)
application methods — Reflected on report card 30(53.0) 8(26.7) 22(52.4) 60(46.9)
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Table 6. Group Differences Regarding the Necessity of a Curriculum based on the Need for Nuclear Power Development and the Use of Radiation.

“Need” “Do not need’ 'S
Category . .
curriculum group curriculum group ()]
Need for nuclear power development 291(89.5) 44(68.8)
19.32
No need for nuclear power development 34(10.5) 20(31.3) (09'03019)
Total 325(100.0) 64(100,0) "
Need for radiation use 299(91.7) 46(71.9)
No need for radia 2783 1828.1) 20.637
o need for radiation use
: . (0.001)
Total 326(100.0) 64(100.0)

Table 7. Curriculum of Elementary School.

Subject

Radiation and Life (Establishment proposal)

Structure 13 sessions

Objective

To develop an accurate understanding and awareness of nuclear power and radiation

(Session 1) Definition of nuclear power and radiation

(Session 2) History of nuclear power and radiation

(Session 3) Significance of nuclear power and radiation

(Session 4) Risks associated with nuclear power and radiation

(Session 5) Strategies for managing accidents

(Session 6) Nuclear power and radiation applications

Content

(Session 7) Nuclear power development

(Session 8) Presence of radiation in food

Radiation and life

(Session 9) Medical radiation

(Session 10) Radiation in everyday objects

(Session 11) Occupations related to nuclear power and radiation

(Session 12) Future energy sources

(Session 13) Talk talk concept (revision game)

Use of complex media/methods that arouse interest

(e.g., video clips, photos, experiments, and experiences)

Simple presentations (e.g.,

Evaluation

announcement/poster creation, debate, presentation of opinions,

debates). Not reflected on report card,

Selected curriculum
¢ Creative field study

Does not currently exist as an individual subject.

3.1.5 YAEEA 9 WAoo HaAd e us

gaX xo]

A o] o3k Huke wSo] Qs HlE
o] =¢ka YA o] BF 9= e wgo] &
dasltheE vlgo] FiHoR =t

WAL o]go] Hadh Yok wSo] a3t H&
o] =Qkar WhAbAl o] o] BF gtk Hu2 wSo] B
g g3ltheE vl&o] %EH@EE =tk S, 9xE 2 W
Apide]go] Bdgsital QlAeh= Yuvh WSE Qg
okl SAR R FefsHl »}E}k‘iv}(p {0.001) (Table 6).

3.2 3 WS

3.21 2548 FuusAA
‘AR APl gnl2sl LA olsfeh: Qlzw
o]E &3l “¢JF3t A3 A= 5EHES V= 7Y
< F73) Y8l 13304 Weo = zl,]m A& at2=ol A
t}Fol ok gt} x5St a1shd o] ofHol= Wt
A FAA Z2H7](concrete operational stage)©l 3|33k
tH38l. o] A7) ojelole] Fbg 2 EAe wmed wpo
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= FAH #AE 2% 5 = 444 Ax(hand
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Table 8. Curriculum of Middle School.

o579l 221 : A B

A e & B Esh wgaby A

sk, Aol purgshs Aom T TEHA
o 258, AT T2l walgl da uele
SAlE Bk ol Fe) AR T wa
B2 Alzko] B} ol Hls) o ol FAHUTHTable
9.

(o3

Subject

Nuclear Power and Radiation (Establishment proposal)

Structure 13 sessions

Objective

To develop an accurate understanding and awareness of nuclear power and radiation

(Session 1) Definition of nuclear power

(Session 2) Nuclear technology

(Session 3) Present conditions of nuclear power application

(Session 4) Definition of radiation

(Session 5) Radiation risks

(Session 6) Application of radiation in food

Content

Nuclear power and
radiation

(Session 7) Radiation in everyday objects
(Session 8) Radiation in everyday life
(Session 9) Nuclear bombs

(Session 10) Misconceptions and truths about radiation

(Session 11) Future studies in nuclear energy

(Session 12) Nuclear energy debate

(Session 13) Future energy sources

Teaching/
learning methods

Use of complex media/methods that arouse interest

(e.g., video clips, photos, experiments, experiences, and debates)

Evaluation

Simple presentations (e.g.,

announcement/poster creation,

debate, presentation of opinions). Not reflected on report card,

Selected curriculum
¢ Creative field study

Does not currently exist as an individual subject

Table 9. Curriculum of High School.

Subject

Nuclear Power and Radiation (Establishment Proposal)

Structure 13 sessions

Objectives

To establish a proper understanding of nuclear

power/radiation and acquire problem solving techniques

(Session 1) History of nuclear power and radiation

(Session 2) Definition of nuclear power and radiation

(Session 3) Misconceptions and truths about radiation

(Session 4) Types of radiation

(Session 5) Nuclear energy development

Content
Nuclear power

and radiation

(Session 6) Application of radiation in food
(Session 7) Medical radiation
(Session 8) Industrial radiation

(Session 9) Radiation research

(Session 10) Present conditions, both domestically and internationally, related to radiation

(Session 11) Accidents and radiation pollution

(Session 12) Debates on radiation

Teaching/Learning
Methods

Use of complex media/methods that arouse interest
(e.g., video clips, photos, experiments, and experiences)

Evaluation

Simple presentations (e.g.,

announcement/ poster crcati()n,

debate, presentation of opinions). Not reflected on report card.

Selected curriculum
¢ Creative field study

Does not currently exist as an individual subject.
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Table 10. Goodness of Curriculum Fit by Level.

Subjects of Education n MeantSD
Sixth grade elementary school students 30 3.88+0.60
Eighth grade middle school students 34 3,89+0.60
Tenth grade high school students 31 3.66+0.63

Scores are out of 5. Following the curriculum simulation, the goodness of
fit for elementary, middle, and high school students was 77.6, 77.8, and

73.2 out of 100 respectively.
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Curriculum Development for Nuclear Power and Radiation Education in
Elementary, Middle, and High Schools

Seung Koo Lee, Yoon Seok Choi, and Eun Ok Han
Korea Academy of Nuclear Safety

Abstract - T developed a curriculum reflecting the perspectives of students, science teachers, and professionals in order to
carry out standardized, fundamental nuclear power and radiation education in schools. Among elementary, middle, and high

schools, 78.4%, 78.6%, and 93.1% respectively exhibited (with high frequency) a need for nuclear power and radiation

education. The proposed elementary and middle/high school course titles are “Radiation and Life” and “Nuclear Power and
Radiation” respectively, The courses are offered at every grade level and span one semester each year, The duration of each

weekly class varies; at the elementary, middle, and high school levels classes meet for 40, 45, and 50 minutes respectively.

Thin textbooks containing an abundance of cartoons and photos were requested. The starting points for education were fixed
at the sixth grade, second year of middle school, and the first year of high school. It was stipulated that the education be

separate from the regular curriculum, and encompass a creative and experimental field study based on the principal and

science teachers’ needs, Similar trends were observable according to grade levels regarding class hours, textbook format, form
of education, and educational necessity. A simulation of the devised curriculum revealed an overall goodness of fit totaling
3.8840.60, 3.89£0.60, and 3.66£0.63 out of five for elementary, middle school, and high school students respectively, which
are scores equivalent to 70 and above (out of 100). The significance of this study is that it is the first to propose a curriculum
designed to cultivate value judgment based on understanding nuclear power and radiation, However, the realization of nuclear

power and radiation education requires that follow-up measures be taken regarding textbook development, amendments to
related laws, and the providing of teaching plans.
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