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Abstract

The mood stabilizing effect of sand play was estimated from investigation of the
heart rate (HR). In order to examine whether physical contact with sand was
determinant of the mood stabilizing effect or not, 2 conditions (bare-handed and glove-
handed) were manipulated. Single-case research design was used. Comparison of pre-
and post-sand play showed that HR was lower in post-sand play than pre-sand play.
There were no differences between bare-handed and glove-handed. These results
indicated that physical contact with sand was not determinant of the mood stabilizing

effect of sand play.
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Education for and with Children Regarding Radioactive
Materials
— An Examination Based on the Convention
on the Rights of the Child ——

Tomoko YAMAMOTO

Abstract

To prevent diseases and late-onset disorders caused by exposure to radioactive
substances, this study proposed requirements that need to be ensured in education on
radioactive substances for children, based on children's rights, which specified
children's lives and health and an opportunity to learn as their rights, and general
opinions.

In education on radioactive substances, it is firstly required to share information
about children's lives, health, and the environment, as well as other people's lives and
health. Secondly, it is required to promote children's thinking and mutual
understanding in a comprehensive learning setting, which extends beyond a certain
area of study, such as natural science, while focusing on not only the acquisition of
knowledge, but also learning structure and backgrounds.

By promoting the above education as a system, it is necessary to support children

to be involved in building and developing their livelihoods and society.

Keywords

1. Education Regarding Radioactive Materials
2. the Convention on the Rights of the Child
3. the Right of the Child to Education



4. the Direction on the Education of the Child

5. Holistic Education

1. Core of the problem

During the Great East Japan Earthquake in March 2011, radioactive substances
were emitted as a result of an accident at a nuclear power plant damaged by the
earthquake and tsunami. The radioactive substances emitted from the plant have
affected the lives of children in various ways, and people have reaffirmed the
importance of education on radioactive substances for children.

In Japanese elementary and junior high schools, educational materials that
describe the efficiency and safety of nuclear power generation, such as the textbook
entitled “Waku-Waku Nuclear Power Land”, have been used for education on
radioactive substances.” Furthermore, in accordance with the curriculum guidelines
revised following the accident, education on radioactive substances has been resumed
in science classes at junior high schools, and Physics II tests for high school students
have included questions on radiation and the use and safety of nuclear power. A
revised supplementary reading material on radioactive substances was also published
to help elementary, junior, and senior high school students understand radiation, its
influences on the human body, and methods of protection.?

In Japan, which has been reliant on nuclear power, the use of such supplementary
reading materials is usually left to the discretion of individual teaching staff and school
policies. However, teachers consider that they are required to go beyond that and
implement efforts by themselves to help the public cope with an emergency calmly and
share awareness with each other (Iwafuji, 2012, p10).

Teachers in Fukushima Prefecture, in which the influences of radioactive
substances on children are the most serious, have pointed out that the supplementary
reading material includes a questionable description: “There is no evidence that cancer

and other diseases are caused solely by exposure to radiation of 100 mSv or lower”,



since it may be interpreted as a suggestion that exposure to a low level of radiation
does not affect the lives and health of people. The teachers have suggested that the
effects of radioactive substances on people’s health should be properly taught in
educational settings (Kubo, 2012, pp.64-66).

The lives and health of children must be protected and education for them must be
ensured as their essential and basic rights. What requirements must be fulfilled to
secure children’s rights in relation to education on radioactive substances for them?
With the aim of preventing children from developing acute and late-onset disorders
due to exposure to radioactive substances, the present paper discuss the requirements
for education on radioactive substances to protect children’s rights, based on the
Convention on the Rights of the Child, which stipulates rights concerning the lives and
health of children and education for them, and general opinions on the treaty.

The following sections describe the requirements for education programs on
radiation implemented for children and their methods, focusing on their relationships

with the Convention on the Rights of the Child and general opinions on the treaty.

2. What should be taught in education on radioactive substances for

children?

The adverse effects of radioactive substances on the human body had been
pointed out even prior to the accident at the Japanese nuclear power plant. Both the
benefits and harm of radioactive substances have been suggested: they are used for
treatment and convalescent care, but may damage intracellular DNA chains, harming
or breaking the cells, and cause adverse effects on the human body when the damaged
cells are not repaired or excreted (Goffman, 1991; Tateno, 2001). Therefore, efforts to
minimize radiation exposure are required at an international level to prevent harmful
effects on humans.

It has been pointed out that it is necessary to determine the total amount of

radiation, including radioactive substances emitted from nature, food products, houses,



and industrial equipment, as well as radiation used for medical examinations and
treatment, and taking into account the time of exposure. As radiation exposure occurs
both when the surface of the body has been exposed to radioactive substances (external
exposure) and when radioactive substances contained in food and drinks have been
taken into the body (internal exposure), it is required to respond while taking into
account the two types of exposure and their characteristics. In the case of internal
exposure in particular, the cumulative amount of radioactive substances tends to
become large because they are not excreted and remain in the body. In addition to this,
there has also been a concern over radioactive materials with a long half-life taken into
the body, and organ-specific risks and disorders have to be taken into consideration.
Furthermore, as there are various types of radiation: o, B, neutron, ¥, and X rays, and
their characteristics, including penetration and half-life, significantly vary, it is
required to cope with situations while considering these characteristics. Some people
suggest the necessity of adopting the effective half-life period as an index, which is
calculated based on the actual time of radiation exposure, because the half-life varies
depending on the age and other conditions.

Regarding exposure to low-dose radiation - of serious concern in relation to the
accident, two different indices have been suggested to determine the influences on
humans: deterministic (the effects are excluded when the dose is above a threshold)
and probabilistic (the effects are included even when the dose is below a threshold)
effects. No consensus has yet been reached regarding these indices at an international
level. However, in the case of babies and infants, whose sensitivity to radiation is
higher and mean life expectancy is longer, the risks of late-onset disorders, including
hematopoietic system disorders and carcinogenesis, along with other risk factors have
been pointed out, and it is required to minimize the total radiation exposure, identify
the symptoms of abnormalities as early as possible, and support children on a
continuing basis by implementing specific measures (Koide and Kurobe, 2011;
Takada, 2011; Masaki, 2011, pp.1114-1124; Yamada, 2011).

Therefore, in education on radiation, it is necessary to allow children to share



information in relation to their lives and health: the risks of late-onset disorders,
including hematopoietic system disorders and carcinogenesis, combined with other risk
factors, and the necessity of minimizing exposure to radiation to prevent its adverse
effects on the human body.

Furthermore, in education on radioactive substances, information on the nuclear
power plant accident should also be shared by children because it is directly associated
with the adverse effects on their lives.

Whereas some researchers suggest that earthquakes, tsunami, and other natural
disasters - the primary causes of the nuclear accident, will be predicted in the future
based on scientific knowledge because research for natural disaster prediction is in
progress, others argue that it is very difficult to accurately forecast natural and
“unexpected” disasters based on previous and future findings, suggesting that these
should be considered and addressed as “risks” (Takagi, 2000; Freeman Dyson, 2006;
Curtis E. Hogan, 2011; Mizuno, Yamazaki, and Fujiwara, 2011). The latter people
state that measures should be implemented on the assumption that earthquakes,
tsunami, and other “unanticipated” events related to crustal deformation may occur in
Japan - an earthquake-prone archipelago (Ishibashi, 2011, pp.1-2; Suzuki, Nakata, and
Watanabe, 2011, pp.10-11).

It is necessary to address those disasters as “risks”, taking into account the
mechanism of generating electricity at nuclear power plants, structure of nuclear power
generation, and relationships with relevant systems.

When the nuclear fission of uranium, plutonium, and other nuclear fuels occurs in
a reactor at a nuclear power plant, thermal energy generated by the fission reaction
boils water and produces steam, and the pressure created by the water vapor spins the
turbines to generate electricity. Once an accident occurs in the process of nuclear
power generation, it is very difficult to control it, since the nuclear reaction is
occurring at a very high rate and a large amount of energy is generated. In the event of
an accident, like the one at the Fukushima nuclear power plant, radioactive substances

may be emitted following a core meltdown or explosion, as radioactive neutrons and



fission products are created in the process of nuclear fission. It has been pointed out
that an accident at a nuclear power plant may cause human error because large-scale
fusion reactions occur in reactors, this type of accident exerts a significant influence,
and it is difficult to control the accident (Koide and Adachi, 1997; Goto, 2011, pp.48-
49). There is also a concern over the degradation of metal materials that have long
been used in nuclear power plants. In addition to this, vulnerability of the earthquake-
resistant structure of pressure and containment vessels, piping, and valves has been
pointed out for several reasons: a variety of non-specialists and companies without
expertise were involved in construction work and they did not collaborate with each
other; errors were made during work or between different stages of work because the
construction work was not based on the original design and it was difficult to conduct
total management (Tanaka, 1990; Kikuchi, 2011).

Furthermore, researchers have pointed out that the structure of the safety
improvement system has problems: information required to examine the safety of the
plant is not disclosed on the presumption that it has already been established (Tanaka,
2011, p.34; Ino, 2011, pp.99-100, Yoshioka, 2011, pp.131-134; Sakurai, 2011). In
fact, measures had been developed to ensure the safety of nuclear power plants even
before the accident occurred, including the guidelines for the examination of seismic
design standards and calculations to estimate damage (Imanaka, 2011, pp.106-111).

Secondly, in education on radioactive substances, information on environments,
life, health, and life cycles should be shared by children.

There is also a concern over the effects of a nuclear power plant accident on both
the community and entire ecosystem at a global level. Another important challenge
remains to be addressed, in addition to coping with the effects of those accidents;
effective measures should be developed to treat radioactive waste produced in the
process of nuclear power generation without polluting the environment and share the
burden of this task.

Article 24 (rights to health and medical care), Paragraph 2-(c), of the Convention

on the Rights of the Child stipulates that due consideration shall be given to



environmental pollution risks.

The provision was added to an amendment submitted by Venezuela, the
Philippines, Mexico, and Australia and discussed at the Second Reading for the
establishment of the convention, held in 1989.% This was because the environment was
considered to play an important role in ensuring children’s right to health. Therefore,
education on radioactive substances should cover information on relationships with the
environment to ensure children's right to health.

If an accident occurs at a nuclear power plant, it will be necessary to recruit
additional employees to respond to it, who will be required to work at a high risk of
exposure to radiation. Even in normal situations, some employees working in a
nuclear power plant are subject to occupational hazards. Therefore, education on
radioactive substances should allow children to share general information on structural
issues associated with the influences of radiation on the lives and health of those
people.

In education on radioactive substances: “risks” associated with “nuclear power
generation” and related “accidents” should be explained; environmental pollution risks
should be described to allow children to share information on life cycles; and it is
necessary to increase their awareness of occupational exposure.

Since it is important to develop methods to promote children’s thoughts on the
above-mentioned subjects and help students learn them, the following section discusses

the education methods:

3. Methods for education on radioactive substances for children

The international community places emphasis on opportunities for education,
which are included in the Convention on the Rights of the Child.

In relation to education for children, the convention places importance on the
promotion and establishment of their right to education based on the equality of

opportunity. To this end, Article 28 of the convention, stipulating children’s right to
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education, describes their rights associated with access to education.

Article 29 of the Convention on the Rights of the Child stipulates the objectives of
education for them. The objectives include the development of children, promotion of
respect for their rights, importance of allowing children to live in a free society under
their own responsibility, and encouragement of respect for the natural environment.

In 2001, to ensure children’s right to education for these purposes, the United
Nations Children's Rights Committee, which is in charge of monitoring the signatory
countries, adopted General Comment 1 “Purpose of Education” in relation to Article
29, Paragraph 1.9

The United Nations Children’s Rights Committee adopted the general comment
as an official document, based on reports of screening results submitted by the
signatory countries and generation discussions on relevant subjects, with the aim of
promoting the implementation of the convention and helping the signatory countries
fulfill their obligations, including the submission of reports. The general comment is
positioned as a guideline for the implementing agencies to interpret the relevant
provisions in an official manner (Aramaki, 2009, p.11). By March 2013, seventeen
general comments had been adopted in relation to the convention: General Comment
17 describes children’s rights to rest, leisure, plays, recreation activities, a cultural life,
and art.

General Comment 1 states the “significance” of Article 29, Paragraph 1.

The comment states that, as the “significance” of Paragraph 1, it is necessary to
respect every child as a unique person and promote, support, and protect their equal
and inalienable rights. It should be noted that all objectives of education, stipulated in
the paragraph, are directly associated with the significance of the paragraph; respect for
children as persons and their rights are ensured while taking into consideration their
particular developmental needs and variety of abilities in the developmental stage. The
objectives are to enhance children’s general potentials, based on holistic approaches,
by helping them respect human rights, become socialized and communicate with

others, and interact with environments.



As the “significance” of the paragraph, it emphasizes that education should be
children-oriented, supportive of children, and empower them, and that the educational
process must be based on the principle accepted in the education setting. The
paragraph states that education designed to ensure the rights of all children helps them
develop skills required in life, empowers them so that they will be granted all human
rights, and cultivate a culture in which people have developed a proper sense of values
of human rights.

The goal of education, as stated in the paragraph, is to empower children by
developing their skills, learning, and other abilities, enhancing their self-esteem and
confidence, and respecting them as persons.

As another “significance” of the paragraph, education rooted in the values
described in the paragraph is an essential means to encourage all children, in the
process of their lives, to exert efforts to cope with problems based on a balanced sense
of human rights - problems unique to this era of marked change driven by
globalization, new technologies, and related phenomena.

Secondly, General Comment 1 also describes the “function” of Article 29,
Paragraph 1.

Along with Article 28 of the convention, Paragraph 1 of Article 29 promotes
children’s right to education, based on its relationships with the convention and other
provisions.

The paragraph refers to Articles 2 (Non-Discrimination) or the general principles
of the convention, 3 (Best Interests of the Child), 6 (Rights to Life, Survival, and
Development), 12 (Respect for Children’s Views), 5 and 18 (Responsibilities, Rights,
and Duties of Parents), 13 (Freedom of Expression), 14 ((Freedom of Thought), 17
(Right to Information), 23 (Rights of Children with Disabilities), 24 (Right to Health
Education), and 30 (Rights of Children in Linguistic and Cultural Minority Groups).

In relation to Article 12, The United Nations Children’s Rights Committee
adopted General Comment 12: “the Right of the Child to be Heard”, in 2009, including

a recommendation on the implementation of children’s right to education.”



General Comment 12 points out that respect for Article 12 in the process of
education is essential to implement rights to education at school and other educational
institutions (para.105). General Comment 12 also states that, if school plans are
supportive of students and provide environments for children to participate, they help
children play active roles in society and prepare to become responsible citizens in the
community (para.114).

To accomplish this, General Comment 12 suggests that all educational programs
for young children should encourage them to play active roles in participation-type
educational environments (para.107). The comment also states that participation by
children is essential to create a positive class atmosphere in which cooperation and
mutual support required for children-oriented, interactive learning are promoted
(para.109).

Regarding the “function” of Article 29, Paragraph 1, General Comment 1 stresses
that education must be designed and implemented in a manner that comprehensively
and holistically promotes and enhances a set of specific ethical values stipulated in the
convention, which aims to promote respect for natural environments. The general
comment also states that interdisciplinary approaches may be required in practical
settings, and that the general purpose of education for children is to enhance, to the
maximum extent, their abilities and increase opportunities for them to participate in
every aspect of a free society based on their own responsibility. To promote these
values described in the above-mentioned paragraph, it is necessary to focus on issues
in neighboring communities as well as other problems.

It has been pointed out that the concept of wholeness: “Everything interacts and
connects”, is a key to implementing holistic education, which is described in the
above-mentioned paragraph (Yoshida, 1999/2001, p.10). The concept covers the
relationships between individuals and knowledge in a variety of fields: communities,
the earth, and scientific thoughts; in the process of education in these fields, it is
important to create new meta-contexts by promoting interactions between different

contexts.
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Furthermore, General Comment 1 states that the “function” of the paragraph
reflects a significantly important role of appropriate educational opportunities to
promote all other human rights and help understand their inviolability.

The initial part of General Comment 13 on Article 13 (Right to Education) of the
International Covenant on Economic, Social and Cultural Rights, adopted by the
Committee on Economic, Social and Cultural Rights in 1999, states the following, in
relation to the “function”: education is not only a human right, but also serves as an
indispensable means to implement other people’s human rights and plays significantly
important roles in promoting human rights, democracy, and environmental
conservation.®

It is important to implement education on radiation for children and support their
development to help them discuss their lives and society and become involved in
various activities as both individual persons and members of society from an
international point of view, since radioactive substances have significant influences on
the health of children and their daily and social lives. Case examples have been
introduced to implement such school education.”

In response to the nuclear accident, Japanese people have become increasingly
aware of the necessity of implementing interactive education, which allows children to
independently learn about nuclear power generation and energy, and the results of
these educational activities have been reported.®

In education on radioactive substances for children, it is required to help develop
their thinking and promote collaborative learning, taking into account these education
results, based on information on both radiation and its relationships with children,
including its effects on the lives of children and society and required response
measures.

When implementing education on radioactive substances for all children, it is
necessary to: 1) provide them with opportunities for interdisciplinary learning so that
they can learn beyond the limits of natural science from the viewpoints of their lives

and society; 2) encourage children to think independently or in collaboration with
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others in relation to their lives or society, rather than cramming education; and 3)

establish a system to implement such education.

4. Conclusion

The present paper has discussed the requirements for education on radioactive
substances for children, focusing on its relationships with the Convention on the Rights
of the Child and related general comments.

First, in education on radioactive substances for children, information on the
effects on the lives and health of children is shared: the risks of late-onset disorders,
including hematopoietic system disorders and carcinogenesis, combined with other risk
factors, and the necessity of minimizing exposure to radiation to prevent its adverse
effects on the human body. From this point of view, it is necessary to provide
opportunities for children to think about issues related to life and health, including the
risk of affecting the lives and health of others, and participate in collaborative learning
activities.

Secondly, when implementing education on radioactive substances for children, it
is required to adopt educational methods designed to allow them to learn in a
comprehensive manner beyond the limits of natural science. To implement such
education on radioactive substances, it is important to conduct education to encourage
children to think, while taking into account its relationships with their lives and
society, rather than the unidirectional acquisition of knowledge. Furthermore, it is
necessary to establish an appropriate system so that all children can undergo such

education.

Note

1) Other learning materials designed to promote a better understanding of nuclear power
generation, which comply with the curriculum guidelines, include “Challenge! The World of
Nuclear Energy”- developed for use in science, social studies (geography, history, and civics),

technology and home economics (technology), integrated learning, and other classes in junior



high schools, and “Atomin” and “Naruhodo! A to Z of Nuclear Energy” (Kids Corner) -
websites to provide educational information on nuclear energy.

“Atomin” by the Ministry of Education, Culture, Sports, Science and Technology

URL: http://www.atomin.go.jp/ (accessed 14 November, 2011).

Agency for Natural Resources and Energy, Nuclear Energy Public Relations Office:
“Naruhodo! A to Z of Nuclear Energy”, “Leaflet/Supplementary Reading Material”
URL:http://warp.da.ndl.go.jp/info:ndljp/pid/1238741/www.enecho.meti.go.jp/genshi-
az/pamphlet/index.html (accessed 14 November, 2011).

¢

2

-

‘Creation of Supplementary Reading Materials on Radiation” by the Ministry of Education,
Culture, Sports, Science and Technology, Research and Development Bureau, Development
and Planning Division

URL: http://www.mext.go.jp/b_menu/houdou/23/10/1309089.htm

(accessed 09 September, 2012).

3) UNITED NATIONS. Economic and Social Council. E/CN.4/1989/48.

4) UNITED NATIONS. Convention on the Rights of the Child. CRC/GC/2001/1.

5) UNITED NATIONS. Convention on the Rights of the Child. CRC/C/GC/12.

6) UNITED NATIONS. Economic and Social Council. E/C.12/1999/10.

7) Written by Arne Lindquist and Jan Wester, translated by Kunio Kawakami (1997/2005):
Society for You - Textbooks for Junior High Schools used in Sweden, Shinhyoron, Co., Ltd.
Written by the Center for Civic Education, translated by the Center for Civic Education
(2003): Project Citizen - Challenge by Children, Gendaijinbunsha

8) Takashi Ikeda (2012): Provision of More Opportunities for High School Students to Discuss
and Express Opinions on Nuclear Power Generation and Energy!

- Debate Project Four Months after the Accident, Democratic Education, 21, 6, pp.61-66
Mari Sugiura (2012): Creation of Education Kits for Classes that Connected Hiroshima to

Fukushima, Democratic Education, 21, 6, pp.67-75
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