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Foreword

For several years now through the Technical Cooperation Programme |, the IAEA has been
supporting the fraining and education of various professionals in acquiring capabilities to
specialize in various nuclear applications. Aware that sustainability of the nuclear science and
technology necessitates better understanding and demystification of the technology by public at
large, and young students in particular, the IAEA is aiming to drive a generational long term
change by facilitating Member States in promoting the introduction of nuclear science and
technology in secondary education. This strategy aims to reach out to the young generation,
creating interest by highlighting in a playful manner the important role nuclear sciences play in
our everyday life in many ways like health, agriculture, environment, energy and industry to
ensure a better future for the mankind.

The first workshop of this projed held in December 2012 facilitated in appraisal of the current
plans in several Member States embarking into nuclear technology applications in power
sectors and/or for societal benefits and identified types of activities being implemented that
could support strengthening the study of science and technology by high schools students.
Encouraged by the response of the meeting, a second meeting was held during November 19-
22, 2013 at IAEA Headquarter, Vienna to discuss, debate and share wide range of individual
experiences of implementing academic and exira-curricular activities in secondary schools. The
motivation was to develop a harmonized portfolio of activities, related training material and
guidance on implementation on the activity in secondary schools.as reference by the Member
States. The presented monograph is a step in this. direction encapsulating a variety of activities
that could address needs of various stakeholders -students, teachers as well as general public
to generate curiosity among them about the nuclear sciences, understand in a right manner and
consider a career in nuclear sciences. The modular nature of the monograph allows
implementer in Member State to seled activities relevant to the specific needs of their society
and encourages the implementation team to contact the individual contributors for any further
assistance.

The IAEA wishes to thank Ms C.Casey, Mr L.Maureen, Mr R.S.Ramamoorthy, Mr N.Farbiash.
Mr T.limoto, Ms V.Segovia and Mr K.\W.Han for their participation, confributions, support and
generously sharing their material for publication in this monograph.
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Pilot Programme
We have drawn a six-stage flowchart to provide a framework to assist you in implementing a
pilot programme .

Identify the project manager

Understand the education
system in your country

Review the sample resources and
activities presented in this book

Understand the local barriers
and opportunities

Propose 2 custom pilot
programme for your country

Stage 1) Identify the projectmanager

Have you identified a projed leader or someone with the ability to progress these types of
activities in your own country and importantly, have you received the support of your
management?

Stage 2) Understand the education system in your country

It is recommended that you have a good understanding of the education system.

Itis also important that you have a good understanding of the secondary school curriculum.
Stage 3) Review the sample resources and activities presented in this portfolio

Review the sample resources and activities against your own understanding of the local
education system. Try to identify which of the activities match the local curriculum for secondary
school students.

In each of the samples provided, there is a contact person who you are able to contact to get
more information about how this was implemented and the success of the programme from its
country of origin.

RAS0065 TC Project: Specialist Advisory Meeting for the development of a portfolio ofextra-curricular
activities for secondary schools on nuclear science and technology.

Stage 4) Understand the local barriers and opportunities

It is also recommended that you identify any barriers and needs of teachers and students using
these materials due to local bias against nuclear activities, transportation, willingness of
teachers to participate etc.

You should also look for opportunities to engage and involve community, local government,
education (Ministry for Education) and evenindustry partners who may assist you.

Consider what budget you have available to implement some of these activities for the short,
medium and long term.

Stage 5) Propose a custom pilot programme for your country

Choose resources and activities that fi the needs of the education system in your couniry and
would be possible to implement considering the local bariers and opportunities. The pilot
programme should be the result of collaboration of all relevant partners (e.g. local educators,
government, nudear and other industry partners).

Stage 6) Evaluation

An important aspect of running the pilet is evaluating the success of the projects by identifying
how you will measure success in the short, medium and long term. This will include how you will
measure success, for example, number of teachers or students participating in the programs,
and also that you measure at regular intervals.

Subjed to the discretion of the Member State who wants to use the material, there will be a
roadmap on how to use the material. The advice is to collect as much information as possible
from the contributors of this portfolio.
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Table of Contents
Part 1: Resource and activities for Secondary School Teachers

a) Resources
« Activity to Support Teachers on Radiation Education; Website of “RADI"
+ Training for science teachers

* "nuclear matter” teaching-material (Finland)

b) Activities

+ E3: Enrichment Experiences in Engineering
+ TRA (Teacher Research Academy) at_LLMNL (Lawrence Livermore
Mational Laboratory) in Livermore, California, U.S A,

Part 2: Resources and activities for Secondary School Students

a) Resources

= MNuclear Science Study Guide

= MNuclear Science and Technology benefiting Australians
= ANSTO Elementals

= Nextgeneration school on nuclear (12-14)

= Nextgeneration school on nuclear (15-16)

= Two hours radiation education programme for JH students
= Programme to support research activity of HS students on radiation

b) Activities
= Free Science School Tours
= POWER SET: Powerful Opportunities for Women Eager and Ready for
Science, Engineering and Technology
= WIT: Workforce Industry Training
= Invitation to KAERI

Part 3: General resources and activities
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= ANSTO Fact or Fiction
= Whatis Radiation?
= Creating a Nuclear Exhibition / Nuclear Visitor Center
= (lossary of nuclear terms
= Films:
= Structure of the Atom
= Radioisotopes and their Production
= Applications of Radicisotopes in Agriculture & Food
= Applications of Radicisotopes in Healthcare
= Radiation — English Animation

Alternative proposal:

1) Resources
a. Teachers
b. Students
c. General
2) Activities
a. Teachers
b. Students
c. General
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BACKGROUND STATUS of Radiation

Education to Young Generation in Japan

m School curriculum guidelines, revised in 2008.
A keyword of “radiation”, re-involved at interval of about 40 years

m Fukushima NPP accident (March, 2011) , elevating public
concerning on radiation and its health effect.

m Big turning point on radiation education
as well as nuclear energy education

m Discussion on relation and harmonization among
O environment protection,
O usage of science and technology, and also

O safety and security based on the facts and real data with
international consensus.
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Activities of Japanese Government
on Radiation Education
to Young Generation

m Ministry of Education, Culture, Sports, Science
and Technology (MEXT)

O operating effective projects on radiation education for

young generations

O for elementary school, junior high school or high

school students.

m Three representative examples;

[
[

[

1]
2]
radiation survey-meters
3]

activities by high school students to study radiation”.

publishing sub-textbooks for school educations
a project of “Hakaru-kun” using handy-type

a project of “Technical and economic supports to
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(1] SUB-TEXTBOOKS

-Overview
The TEPCO Fukushima Dai-ichi NPP accident elevated public
concerning on radiation and radioactive material.

Ministry of education, culture, sports, science and technology

in japan(MEXT) published sub-textbooks on radiation for students
and teachers in elementary schools, junior high schools and high
schools, immediately after the accident.
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[1] SUB-TEXTBOOKS

CONTENTS for
crmnousess

m Junior high school,
. 3RTILEES (3D : ‘ pEp =3
CT(O¥Ea—SNmRE ITE.MERFARLTE i
In 20 pages e e )
3 & LTICEoTIENT

LNTEET.

0 world of radiation (introduction) e

0 existing of radiation around us
O what is radiation
O basic knowledge (activity, Bq/Gy/Sv, half-life)

O survey meters and radiation detectors

O human effect by radiation exposure

O effective use of radiation

O radiation protection and management

http://www.mext.go.jp/b_menu/shuppan/sonota/attach/1313004.htm



[1] SUB-TEXTBOOKS

CONTENTS for teachers

http://www.mext.go.jp/b_menu/shuppan/sonota/attach/1313004.htm
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[2] HAKARU-KUN PROJECT

- Target and history -

m “The Hakaru-kun project”
O long history, started in 1989.

m MEXT of Japan

00 developing several handy-type survey-meters,

O mainly focusing on estimating rough ambient dose
equivalent.

m Survey-meters are called as “Hakaru-kun”,
O which is a nickname of the instruments, and
OO0 developed for the purpose of radiation education.
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[2] HAKARU-KUN PROJECT

- Hakaru-kun Committee -

m Strategy of the project
O leaded by a committee under the discussion with MEXT.

m The committee for the project

O consists of a several members selected
= from experts on radiation measurements or environmental radiation,

m and from teachers of elementary schools, junior high schools and
high schools.

m They discuss mainly
O specification and design for next generation of Hakaru-kun,
O preparation of instruction manual,
O preparation of worksheet examples on Hakaru-kun experiments,
O how effectively to use Hakaru-kun in schools,
O how effectively to lend Hakaru-kun to schools,
O or how to spread use of Hakaru-kun to schools, and etc.
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[2] HAKARU-KUN PROJECT

- Sample Kits for Hakaru-kun Usage -

m A few kits supporting to the usage
of Hakaru-kun, developed.

m First example;
a radioactive sample kit

m to be surveyed by Hakaru-kun to
understand radiation emitting from
some materials surrounding us and
to recognize a range of dose level.

m The kit consists of

O 1) paint for the bottom of a ship containing natural radioactive thorium,

O 2) mineral encrustations left by hot springs containing natural
radioactive radium and thorium,

O 3) granite rock containing natural radioactive potassium,
O 4) potassium-enriched salt, and
O 5) lantern mantle containing radioactive thorium.




[2] HAKARU-KUN PROJECT
- Experiment Kits to test radiation -

m Second example; an experiment Kit to test radlatlon features

m The kit consists of

O 1) the above radioactive sample Kkit,

O 2) four Hakaru-kuns,

O 3) three vacant bottles to test some additional
materials such as soil or natural rock, etc.,

O 4) several radiation shielding boards
which are acrylic resin, aluminum, stainless steel and Iead

O 5) setting boards for experimental items.

m Students can survey various samples
O as well as environmental radiation

m and recognize
O relationship between distance and radiation

dose

O shielding feature of various materials focusing on difference of
material and its thickness
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(3] SUPPORT PROJECT

TO ACTIVITIES BY HIGH SCHOOL

STUDENTS TO STUDY RADIATION

- Target and history -

m Subject research by high school students
consists of
O “an exchange meeting”, (Jul. or Aug.)
O “independence research in each school”, and
O “a final presentation meeting of the results”. (Dec.)

m Outline of the support project, introduced.

m This became a very reputable project for seven years.

s However, regrettably this support project to high school
students was broken off in the business year of 2012
because of the big change of the political situation and
judgment influenced by the nuclear accident in Fukushima.



[3] SUPPORT PROJECT TO ACTIVITIES BY HIGH
SCHOOL STUDENTS TO STUDY RADIATION

- Exchange meeting -

m Exchange meeting (Tokyo),
O held in July or August every year.

m So-called “a kick-off meeting”
O for high school students registering this project
O to start their own research on radiation in their schools.

m Three or four representative students
O selected from each high school in addition to their teacher
O were invited

m The exchange meeting for 2 or 3 days consisted of
O (1) visiting radiation research institutes, universities or facilities,
O (2) lectures by experts from various fields,

O (3) Investigation activity and discussion on a theme concerning
radiation, and

O (4) presentation from each group and total exchanging opinions.
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[3] SUPPORT PROJECT TO ACTIVITIES BY HIGH
SCHOOL STUDENTS TO STUDY RADIATION

- Final presentation meeting - 4

m held at the end of December every year
O eight high schools among 47 were selected (2012) "%
O invited to the meeting based on strict judgment

m They exchanged their new knowledge
and opinion in the meeting freely.

m The research results

were presented
O not only in this final meeting,
O but also in high school festivals or
O local culture meeting, etc.
to appeal their activities.
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SCOPE and KEYWORDS

m Japanese status on nuclear education

m Focusing mainly on radiation education to
young generation

m Examples of Japanese experiences

OActivities of the government

O Cooperation activities among industries,
academia, and government...



Cooperation Activities JIN-HRD.Net

of Various Organizations on Radiation
Education to Young Generation*

m Japan Nuclear HRD Network

O0AN overall framework for nuclear human
resource development,

Oconsisting of nuclear-related organizations
from industries, academia and the government
of Japan, founded in November 2010

ONumber of participant
organizations: 71

*Based on presentation materials on Oct. 29, 2013
“Current Activities on Nuclear Human Resources
Development in Japan”
Hiroyuki MURAKAMI (JAEA)




Scheme of JN-HRD Net

Government of Japan

Cooperate JAIF/
Nucl JﬁI\EI'DA\C JAIF International
/ vciear enter , Cooperation Center
Hub/Secretariat

1
1
1

Japan Nuclear HRD

R&D
Universities o
’ Network Organizations,
Colleges Academic
K Public Societies
K Organizations, 7
N Regional Hub e

~

International \ ~~=====-=
Organizations,
ENEN, WNU,
IAEA, etc.

Students, Young researchers, Foreigners, etc.

’/
Nuclear Power
Introducing
Countries




Roles of Sub-Working Groups

/ Sub-Working Group (1): Discussion \
on elementary - high school
education
To reinforce action toward elementary,
junior-high and high school educations to
encourage students to proceed to a higher
grade school to study science and

\engineering including nuclear field /

Sub-Working Group (3): Discussion on

support of
newly NPP introducing countries

To support nuclear HRD in countries that
plan to introduce nuclear energy (NPP) in
the near future

upn-wWworking Group Discussion
on HRD of engineers in practical
Stane

To support transfer of nuclear-related
knowledge, skills and experience (know-how)
to next generations

Sub-Working Group (2):Discussion
on basic nuclear education at
universities and colleges

To reinforce the basic education on
nuclear technologies and related subjects
at universities and colleges, and to rebuild
the professional education system on
nuclear energy

Sub-Working Group (4): Discussion on HRD
for internationally minded engineers

To train young generations to be
internationally minded talented persons
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CONCLUSION

m Japanese status, focusing on radiation education

m Examples of Japanese experiences
O Activities of the government

1]
-
survey-meters
3

publishing sub-textbooks for school educations
a project of “Hakaru-kun” using handy-type radiation

a project of “Technical and economic supports to activities

by high school students to study radiation”.
O Cooperation activities among industries, academia,
and government...
= JN-HRD Net

O Others
m Japanese government activities other than MEXT
m FNCA activity
m Local government activities ... and more
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