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Abstract — This study was designed to examine how teachers in Fukushima Prefecture have shaped
radiation education and gained consensus on radiation-related issues since the Fukushima Daiichi nuclear
power plant accident. We interviewed teachers and external experts who have been conducting radiation
education since the nuclear accident, ascertaining their focus in introducing and implementing radiation
education and the lessons they have learned. We then qualitatively analyzed the results. There was no
practical radiation course of study (Shido Yoryo) to follow immediately after the disaster, so teachers
individually devised curricula according to the developmental stages of their students. Their aims were to (1)
tailor lesson structure to the students’ anxieties and distress, (2) promote students’ activities through
knowledge and linkage to their daily lives via radiation measurements and disaster site visits, and (3) enable
the students to self-educate and to take informed decision. These objectives required the implementation of
continuous, multidisciplinary radiation education to enable the students to understand the impacts of the
nuclear accident and enhance the resilience of children growing up in Fukushima, allowing them to overpass
the rumor and stigma and to adopt adequate protective measures to face the remaining radiation in their
environment. As nearly 10 years has passed since the accident, radiation education at schools has reached a
turning point. While social interest in radiation education is waning, it is hard to say that adequate radiation
knowledge has taken root among students, and therefore it is necessary to consider how radiation education
should be delivered in the future. Such curricula based on the experiences of Fukushima Prefecture should

be shared internationally in preparation for potential future accidents.
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1 Background

The Great East Japan Earthquake of 11 March 2011 caused
the Fukushima Daiichi Nuclear Power Plant (NPP) to release
radioactive materials, which widely contaminated Fukushima
Prefecture (Yoshida and Kanda, 2012). The Prefecture started
decontamination activities from fiscal year (FY) 2012 and has
been monitoring radiation at various locations and continu-
ously providing accurate information based on the results (risk
communication) to the residents (Gilmour et al, 2016;
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Murakami et al., 2017). However, because radiation is
invisible and impalpable, it is barely comprehensible to the
general public, and a concern persists among the public that
radiation exposure may cause physical damage in the future
(Suzuki et al., 2015). In addition, even if a person was not
exposed to radiation but their parents or grandparents had
been, the person may become anxious about future disorders
(genetic effects). So the one-way supply of information from
experts to people is limited in its ability to reassure the public
(the information deficit model approach) (Kuroda et al., 2018).
Because these issues are common to both adults and children
(Kuroda, 2017), it is very important to provide radiation
education in schools.
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Radiation education had been barely taught in high schools
for about 30 years until March 2008, when a new course of
study (Shido Yoryo) for junior high school science was
designed (Yoshida, 2018). In March 2011, the very month
when a new course was in preparation, the accident at the
Fukushima Daiichi NPP occurred. The Ministry of Education,
Culture, Sports, Science and Technology therefore revised the
Course of Study, and from FY 2012, science education for third
grade junior high school students (between the ages of 14 and
15) incorporated radiation topics in science, technology and
human science classes. However, only physics teachers had
received adequate education in radiation. To know whether it is
possible to provide radiation education based on supplemen-
tary books in primary and secondary education, a questionnaire
surveyed junior high school teachers, and found that most
lacked the relevant knowledge (Bekki, 2013; Hosaka, 2012). In
addition, the contents of the supplementary books were so
difficult to understand that some municipalities prepared new
books (Yoshida, 2018).

Against such a background, how teachers in Fukushima
Prefecture shaped radiation education and reached consensus
on radiation-related issues after the disaster is expected to be
useful in shaping long-term radiation education. However,
reports issued so far are no more than analyses of existing
curricula rather than development of new curricula (Okada,
2014; Yamaguchi, 2019), or were intended for emergency
response education in universities or for nurses (Konishi ez al.,
2016; Nukui et al., 2018; Ohno and Kaori, 2011; Yasui et al.,
2017). Many teachers took steps to craft new radiation
education courses that met the specific needs of their students.
Here we report a qualitative analysis of four cases of
pioneering, teacher-initiated courses that can inform future
radiation education programs for students at different levels.

2 Methods

The first step was the identification of teachers and experts
who provide radiation education at schools in Fukushima
Prefecture, considering:

— teachers at schools that continuously taught radiation
education after the accident;

— teachers and experts who taught multidisciplinary radiation
education;

— outside experts who supported radiation education.

We selected primary, junior high and senior high school
teachers and academic experts by using the methodology of
snowball sampling (Goodman, 1961).

We surveyed:

— post-earthquake disaster responses related to radiation at
schools (students and teachers);

— issues found in providing radiation education (consider-
ations before starting, difficulties in introduction, and
responses of students);

— experiences in radiation education (transition, develop-
ment, difficulties and how they were handled, and lessons
learned by teachers);

— achievements (e.g., Courses of Study for radiation
education as deliverables, spillover effect on other
teachers, networking);

— types of education necessary in the long-term.

Each respondent submitted examples and documents
regarding the above items. Then one of us (Y.K.) conducted
supplementary interviews with each respondent. Y.K. then
performed qualitative content analyses (Mayring, 2000)
by using MAXQDA to facilitate the analysis. The respondents
checked the results of the analyses and added their
opinions.

3 Results

After our initial survey, we interviewed four individuals
(teachers or experts) in depth and present the qualitative
analysis below. The major findings are summarized in Table 1.

3.1 Regional characteristics of radiation education in
primary schools after the accident

Soma Municipal Sakuraoka Primary School, about 40 km
north of the Fukushima Daiichi NPP, has the highest number of
students in Soma City. After the disaster, about 70 children (out
of 479; 14.6%) were transferred to other schools for various
reasons, but another 30 joined the school from Minamisoma
City and Namie Town, which are closer to the NPP. A fifth-
grade class taught by K.M. ended up with 23 students. With the
hope of fostering their consciousness and pride in supporting
and being engaged with one another in Soma City and more
broadly in Fukushima, K.M. focused on:

— teaching accurate knowledge of radiation;
— deepening the recognition of the current situation in Soma

City;

— teaching effective ways of understanding and thinking in
regard to safety and security;
— coexistence with community.

KM. felt that opportunities for obtaining accurate
information on Soma City were limited, even within the city.
For example, news of three harvests of octopus in Soma (which
is important for local community) was available only through
the media. K.M. thought it important to directly attend to
information on crucial resources such as drinking water, rice,
the staple food; and foods harvested from the sea off Soma. He
felt that it was important not to be afraid of everything, but to
judge appropriately in order to continue living in Soma.
Because the final judgment of safety and security depends on
the individual, obtaining accurate information and using it
effectively are necessary. Thus, K.M. titled his radiation
education material in FY 2012 “The Current Situation of Our
Hometown Soma”. He thought that deepening views and ways
of thinking about the “safety and security” of food through the
accurate recognition of the situation in Soma and accurate
knowledge would help to cope appropriately, even if exposed
to uncertain information and hoped to foster affection for Soma
among his students. K.M. provided his students with
opportunities to learn from visiting speakers, to visit the
fisheries association to observe the instruments used for
measuring radiation, to visit orchards to learn the situation on
farms, and to learn about the dynamics of cesium such as
adsorption in water and soil at a water service association and
the JA (Japan Agricultural Cooperatives) Soma.
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Table 1. Characteristics of the interviewees’ basic situation and efforts.

Characteristics of efforts (region)

Major lessons learned

Practice of radiation education at primary schools
considering regional characteristics (Soma City,
Katsurao Village and Okuma Town)

Development of continuous, multidisciplinary
radiation education throughout three years in junior
high school (Koriyama City)

Cases of enhancing self-efficacy through student-
based radiation measurement activities and
international dissemination (Fukushima and
Koriyama cities)

Development of multi-layered radiation education
through measurements and quantitative
understanding (Motomiya City, Aizu and
Koriyama City)

Direct radiation education for students and indirect
support of teachers by experts (Fukushima
Prefecture)

Radiation education was provided to teach both radiation knowledge and
the current situation in the region, and to teach perspectives and ways of
thinking, thereby fostering their ties to the community

In accordance with students’ formative stages during junior high school,
well-balanced radiation education was provided in the contexts of science,
mathematics, and social studies

Because students’ interest in radiation changed, their interests were
constantly assessed. Gradually the focus shifted to learning science on the
basis of radiation

Students’ consciousness of radiation increased and their understanding of it
deepened through measurement activities under the technical and ethical
advice of teachers

Students communicated the current situation in Fukushima Prefecture to
the world, establishing a network with senior high school students in
France. Such activities enhanced the students’ sense of self-efficacy

The goals of radiation education were to mitigate psychological problems
(self-stigma), teach the nature (properties) of radiation, and promote a
numerical understanding of radiation

Through measurements and quantitative understanding, students shared
their learning and experience with each other and with others through
group work

Over time, it became difficult to establish consensus between teachers and
experts over whether to convey an assuring message or an alarming
message to students

Because the relationships between students and teachers and between
teachers and experts affect how students perceive messages, a trusting
relationship must be built among teachers and lecturers

3.2 Development of continuous multidisciplinary
radiation education throughout three years in junior
high school

At the time of the disaster, the students and teachers of
Koriyama Municipal Meiken Junior High School in Koriyama
City felt scared. Koriyama City, in the prefectural central
district, is a region with a relatively high radiation level at the
time of the disaster. Even by late March, real-time air dose
rates were not accurately reported, so each municipality started
its own radiation protection activities, such as dose measure-
ments and decontamination. However, there were no teachers
with experience in radiation education, and the education
board and schools held no radiation measuring instruments.
Amid such a situation, K.S. asked himself, “What should I do
now?”” and concluded, “Develop a guidance plan for radiation
education and start radiation education classes as soon as
possible”. K.S. started radiation education in September 2011.

K.S. first set four “abilities to be acquired by students” that
would allow students to overcome difficulties as residents of
Fukushima Prefecture by thinking and acting both individually
and jointly:

— to accurately measure radiation levels’;

— to analyze data and recognize changes in radiation levels;

— to select information based on scientific evidence, thereby
making an informed judgment;

— to discuss radiation levels on the basis of scientific
evidence and understand other opinions with a view to
reducing radiation exposure.

K.S. also developed a “guidance plan for radiation education
through junior high school science curricula” (Tab. 2).

In the first year of radiation education, the students were
given opportunities for contemplation and problem solving,
such as being asked to suggest why air dose rates at some
locations in the school yard where surface soils were buried
were high, thereby clarifying their thinking processes and
fostering their ability for scientific thinking, judgment and
expression. Themes were set through daily observations of the
students and questionnaires to incorporate what they wanted to
learn in the classes, thereby enhancing their motivation for
learning. In “team teaching”, a nursing teacher helped the
students recognize the importance of enhancing one’s
immunity (through a balanced diet, good sleep and rest, and
moderate exercise), in addition to the importance of scientific
abilities. In the second year, under the theme of “radiation
education to foster the ability for scientific inquiry”, classes
previously called “learning the knowledge of radiation” were
renamed “learning science on the basis of radiation”. The third
year emphasized “people-to-people connections”, because
even if students learn the skills for scientific inquiry, it does not
mean that they can understand the realities of residents
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Table 2. Key points in the guidance plan for radiation education in junior high school.

(1) Radiation education must be introduced in the first year before “nature and humans” can be taught in the third year
(2) Students should learn to perform scientific analyses with data on daily radiation doses
(3) Students should go beyond the mere presentation of information by conducting experiments, measuring levels, making models,

analyzing nuclear accidents, etc.

(4) Radiation education must be linked to comprehensive learning of the effects of radiation on human health, radiation protection

measures, etc.

(5) Students should take up the subject in the context of the history of science, which should include an introduction to the contributions

of various scientists to radiation education
(6) Radiation teaching should consist of three pillars: “knowledge”,

9

observation/experiments” and “facts”

experiencing radiation problems in Fukushima Prefecture. The
school invited the workers decommissioning the Fukushima
Daiichi NPP and staff of the Tokyo Electric Power Company to
the school to directly explain their work.

3.3 Enhancing self-efficacy through student-based
radiation measurement activities and international
dissemination

Fukushima High School in Fukushima City (prefectural
north region) is designated a “super science high school”
(focused on technology, science and mathematics) and
cooperates with universities and research institutions. Al-
though two of its four buildings were destroyed by the
earthquake, the gymnasium and audiovisual room were
renovated as accommodation for 568 evacuees from Namie
and Okuma towns by 10 April 2011. Although classes restarted
in mid-April, outdoor activities remained a concern. Because
the radiation level in the schoolyard satisfied the standard for
outdoor activities, activities resumed, but the swimming pool
was closed. As fears of the radiation spread among the
students, their families and teachers, physics teachers, in
anticipation of the full-scale restart of the school, carried out a
radiation survey of the school and published the results on the
school website.

The students are supposed to start research projects from
the second grade, but the facilities were closed. However, T.H.
was able to borrow radiation-measuring instruments and
invited students to use them. First, the students learned how to
use a dosimeter. They tested whether the schoolyard satisfied
the standard for outdoor activities and checked for the presence
of hot spots to raise their awareness of potential problems.
During the holidays in May, they carried out a radiation survey
in the school, prepared a radiation map, and published it on the
school’s website (Fig. 1). They next measured the radiation
levels in their neighborhoods and along school routes. The
various types of dosimeters available give different measure-
ments, so the students compared their results. Radiation levels
presented daily on TV were sometimes higher in Fukushima
City than in Soso District, which is nearer to the NPP. The
students wanted to understand why, so they conducted a
project.

High schools’ Super Science clubs reported their results at
nationwide meetings in FYs 2011 and 2012 and again at the
International Commission on Radiological Protection (ICRP)
Dialogue Seminar in Fukushima City in May 2015. One of us
(T.S.) met the Super Science clubs during the seminar and
proposed a collaboration between the clubs and high schools in

France. The first meeting (on the Web) was attended by
52 students from two high schools in France (Boulogne-
Billancourt and Poitiers) and 33 students from three high
schools in Japan (Fukushima, Fukushima Minami, and
Adachi) who discussed radiation and introduced their efforts.
Later, with the support of Prof. Ryugo Hayano, professor of
physics at the University of Tokyo, high schools students from
12 schools in Japan and 12regions in three other countries
(216 students in total from Belarus, France, and Poland)
measured external dose in June 2014 (Japan) and autumn 2014
(others). The students, with the help of the professors, analyzed
the results, identifying the variations and putting them into
perspective. The results were published in an international
journal (Adachi et al., 2016), which greatly raised the self-
confidence of the students in Fukushima Prefecture. Since
2015, the students have met with other students from Japan and
overseas in an international radiation protection network that
provides experience-based learning on radiation and recon-
struction matters, addressing both the evolution of the
radiological situation as well as the socio-economic situation
in the Fukushima Prefecture.

3.4 Development of multi-layered radiation education
through measurements and quantitative
understanding

Students at Fukushima Prefectural Motomiya High
School in Motomiya City (prefectural central district) were
fearful of radiation in the wake of the disaster, as some
surrounding areas were contaminated at relatively high levels.
A boy in third grade asked a teacher who was newly
employed in April 2011, immediately after the disaster, “We
will not be able to have normal children, will we?”” A.C. was
at a loss as to how to answer. Most of the students harbored
anxieties but were unable to express them. Many felt
internalized (self-)stigma (a prejudice or discriminatory
attitude toward oneself). A.C. felt that to remove such self-
stigma, it was important for students to grasp the nature of
radiation and to promote their numerical understanding of it.
However, objective data were scarce in the aftermath of the
accident, and the contents of novice teachers’ training were
not adequate for practical use. The school neither had a
network to secure outside cooperation for radiation education
in the school, nor was much engaged in radiation education
inside it, so it was unable to obtain effective advice.

Therefore, A.C. implemented radiation education while
feeling his way, such as running experiments during science
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Fig. 1. A radiation map around the school created by an SSH student. This map was created by Fukushima High School students who measured
air dose rates around their school. It is explained in Japanese that the measurement was made on May 2, 2011 and the map was made on the 27th.
The colors of the map are divided into blue less than 0.6 wSv/h, green 0.6—1.5 wSv/h, orange 1.5-3.0 wSv/h, red 4.5-9.9 wSv/h and more. It was
also noted that all areas exceeding 10 wSv/h were in and around gutters.

classes (radiation attenuation in proportion to distance, the
measurement of radioactive materials present in daily life,
shielding experiments, etc.). The initial purpose was to allay
students’ self-stigma, because it was not possible to show that
radiation cannot affect their future children. Experiencing
much difficulty, A.C. decided to teach only objective facts, for
example by saying, “This value has been found to result in a
phenomenon such as...” The teacher’s goal was to “promote
numerical understanding based on the understanding of the
nature (properties) of radiation”. He revised the curriculum as
many as 30 times, finally deciding on the following themes:

— the basics of radiation;

— radiation experiments;

— the current situation in Fukushima Prefecture (results of
food inspections, air dose rate measurements, and
measurements using whole-body counters);

— tasks for the Prefecture (current situation of the Fukushima
Daiichi NPP and damage to its reputation, and sociological
analyses);

— efforts taken by the Prefecture (situation after the
evacuation order was lifted and post-earthquake disaster
efforts).

This curriculum was based on measurements and
quantitative understanding and was characterized by the
sharing of results through group work. A revised supplemen-
tary booklet was compiled, the experiences of veteran teachers
and students’ opinions and assessments of the classes were
gathered, and the teacher’s approach was validated.

3.5 Direct radiation education for students and
indirect support of teachers by experts

This section presents examples of radiation education
support provided by outside experts. Since immediately after
the disaster, one of us (M.T.) has provided 1- to 2-hour classes
on radiation and health in response to requests from teachers
and administrative bodies. What surprised M.T. was that
school teachers themselves were initially very skeptical of the
contents of radiation education. Normally, radiation education
classes should be presented by both a lecturer and a teacher.
Initially, however, the lecturer addressed both teachers and
students (which prevented follow-ups questions for promoting
students’ understanding). As teachers themselves gradually
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gained radiation knowledge, the situation changed, and the
teachers began to select lecturers. In this way, a situation
emerged in which teachers invited lecturers they thought
favorable, or (because certain hours of radiation education
became compulsory) teachers had to invite lecturers even
when they did not think the latter favorable. In the longer term,
the number of teachers setting long-term objectives of
radiation education decreased. At some schools, a lecturer
in charge of radiation education was assigned to a novice
teacher. Other schools had teachers too emotionally involved
with the radiation education who thus had an ideologically
biased tendency. This situation made it difficult to hold
effective workshops.

M.T. wrote: “Because students are strongly influenced by
teachers, ..., how ardently a teacher introduces a lecturer to the
students at the start of a class ... determines [how] seriously
[students] listen to the lesson” (Tsubokura et al., 2018).
Therefore, when a teacher and a lecturer have a favorable
relationship, the students perceive a favorable atmosphere.
Contrariwise, for example, when a teacher perceives the
current situation as unsafe but a lecturer feels it safe and
lectures accordingly, students are unlikely to accept the
lecturer’s views. The degree of students’ understanding
substantially differed depending also on where a class was
held (such as in a gymnasium or in a small group).

One decision to make was under what subject radiation
education should be provided to students. For example, it may
partially fall under various categories, such as risk education,
health education, physics, general science, and sociology. The
contents and key points of a class depend on the background
and goals of the teacher, and on the message that the students
are expected to learn. For example, in traffic safety education,
students are taught to be careful even when the signal is green,
because a driver might not stop. However, from the point of
view of radiation protection, overdoing preventive measures
sometimes might not be the optimal protective measures.
While being careful about radiation could be one of the main
purposes of radiation education, to provide a sense of safety,
maintain self-respect, enhance self-confidence, or understand
one’s own condition (such as “we are not suffering from
internal exposure™) could also be also important for radiation
education. M.T. believes that self-stigma or bullying must not
undermine the futures and potentials of children, and that
protecting them from such harms should be a major purpose of
radiation education, when the levels of radiation exposure
among residents are low enough for possible future health
effects to statistically indiscernible, such as after the
Fukushima accident due to the protective measures adopted
following the accident and the low residual level of
contamination for most of the living areas. In such a context,
M.T. holds the following two points as the basis of the content
taught in class:

— radiation is present in nature, and nobody is exempt from
exposure;
— its effect on health is proportional to exposure.

M.T. holds these to be fundamental lessons. On the other
hand, some people think that it is more important to be focused
on daily living and to know which foodstuffs may have been
contaminated and which locations may be hot spots. In reality,

the balance between these ways of thinking has not previously
been considered, and their relationship with long-term
objectives has not been planned in most cases.

4 Discussion

This study qualitatively analyzed four cases ranging from
primary to high schools in Fukushima Prefecture to clarify how
teachers shaped radiation education after the disaster. No
radiation-related courses of study existed immediately after the
disaster, so each teacher developed curricula according to the
formative stages of their students. The curricula were
characterized by:

— tailoring lesson structure to students’ anxieties and distress;

— promoting students’ activities through knowledge and
linkage to their daily lives via radiation measurements and
disaster site visits;

— setting a goal of enabling students to self-educate, mitigate
self-stigma and allow them to take informed decision about
their protection.

The first key point is that since the Fukushima accident,
concerns about long-term psychological impacts, discrimina-
tion, and prejudice (including self-stigma) remain (Maeda and
Oe, 2017; Oe et al., 2016). This suggests that children and
students who were living in Fukushima Prefecture at the time
of the disaster may be prone to discrimination and prejudice. A
health survey regarding radiation risk that was conducted
throughout the prefecture found that few adults worried about
acute exposure, but nearly 40% of them still worried about the
effects on the next generation (Oe et al., 2017). Such anxiety
about radiation impacts on the next generation tends to lead to
self-stigma, such as worrying about whether one can marry and
have children (Bromet, 2014; Ohto et al., 2017). Research
targeting primary and junior high school students in
Fukushima suggested that the ratio of children deemed to
require professional support has been decreasing since the
disaster but remains higher than the national level (Mashiko
et al., 2017). Our research found several cases in which the
class structure was tailored to the anxiety and distress of the
students, and it was clear that the goal of radiation education
was to mitigate self-stigma and promote informed citizen with
regard to radiological protection issues. A survey conducted at
Asaka High School showed that the percentage of students
who answered as “having radiation knowledge and able to
explain it to others” rose from 2% before the classes started to
46% after the classes (“having a moderate knowledge of
radiation”: 42% before and 98% after) (Chiba, 2019). Even
those who may experience stigma outside Fukushima
Prefecture can prevent it if they are able to explain the actual
situation of the prefecture and radiation in their own words.

The second key point is that radiation education should be
implemented not only in science classes, but also in other
classes such as mathematics, domestic science, ethics, social
studies, and health. This would ensure that well balanced,
continuous, multidisciplinary radiation education covers the
complex effects of the NPP accident in a multifaceted way and
enhances the resilience of children growing up in Fukushima,
even in the face of reputational damage and self-stigma, and
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favour the identification of the challenging issues associated
with the presence of radioactivity in the environment. In the
aftermath of the accident, radiation-related educational resour-
ces were in short supply, but now that the experiments of teachers
have been consolidated, the prefectural education board and the
local boards of education have issued radiation education
guidelines, and adequate radiation teaching materials have been
developed. Itis necessary to incorporate the aspect of “people-to-
people connections” into future radiation education in Fukush-
ima Prefecture and to link it with other fields such as social
studies and ethics. Given that still there are evacuated students
living outside the prefecture and that prejudices and rumors
harbored by people there persist, the issue of nationwide
radiation education should also be reviewed.

Lastly, each teacher developed curricula according to the
formative stages of students. Compulsory radiation education
at primary and junior high schools is characterized by a focus
on people, such as visiting and hearing from decommissioning
workers, in addition to the science. Because senior high school
students have the necessary number skills, their radiation
education is characterized by being able to judge the meaning
of numbers they encounter daily, learning the effects on the
body and genes in a numerical sense, and incorporating scientific
knowledge obtained from Hiroshima and Nagasaki. As shown
by the example of Fukushima High School, while the students
experienced a loss of trust immediately after the accident, they
became motivated to investigate the real situation through
radiation measurements rather than passively accepting media
information, which resulted in the incorporation of “measure-
ments” into classes. Efforts to incorporate the learning of “health
effects” and the “actual situations of disaster-stricken areas” into
the curricula, as well as tailoring the courses to the students’
anxieties and distress levels, have brought about major lessons.
The result is that whereas the courses of study in place before the
accident were practically unusable, the new curriculum based on
Fukushima’s experiences is suitable to be shared internationally
to prepare students for future accidents. In addition, for the
students, listening to testimonies from people (farmers, fisher-
men, health professionals...) facing the consequences of the
accident has proved to be fruitful to better understand what is at
stake in terms of radiation and socio-economic issues even
10 years after the accident.

However, waning interest in radiation education and
ideological fixation (bipolarization) at schools remain prob-
lems (Orita et al., 2015). Bertho et al. (2019) conducted a
radiation education project in the post-Chernobyl Komarin
village of Belarus, showing high interest in the results among
students. The two high schools in Fukushima, which are the
targets of this study, also have radiation protection activities
led by student clubs, and the necessity of fostering a radiation
protection culture by these young generations is similar in
Fukushima and Belarus, and is considered important for long-
term measures. One thing to add, however, is that the interest in
radiation education among students as a whole is declining,
and there is a growing polarization between those who are
highly interested in radiation and those who are not. The
sustainability of radiation education has been discussed in both
Fukushima and Belarus, and in response to this, a
special facility for radiation education was established in
Miharu-machi in Fukushima in 2016, creating a system for
schools in Fukushima Prefecture to receive systematic

radiation education. About 60% of elementary schools in
Fukushima Prefecture use the system, suggesting its effective-
ness. In addition, it has been suggested that providing
information between students from high-interest groups, such
as student clubs, to low-interest groups is more effective than
providing information uniformly. Continuing efforts to provide
information from students to students is also necessary for
sustainability. The feedback following the Chernobyl accident
shows the importance of organizing the networking of school
initiatives, allowing the students to share their experience and
initiate new projects (Bertho et al., 2019). Keeping the memory
and transmitting the radiological protection culture to the young
generation are crucial for maintaining the long-term vigilance on
radiation protection issues. In the field of health communica-
tions, health information provided to the public should include
risks and benefits (Goto et al., 2018). The Clear Communication
Index developed by the US Centers for Disease Control and
Prevention recommends that risk-related health information
should explain:

— the nature of risks;

— the benefits and risks of a recommended action;

— the meaning of a numerical probability in verbal or visual

terms (DeWalt et al., 2011).

The main purpose of disseminating health information is to
support the general decision-making process and is not specific
to radiation education. When targeted at students, such
information should be age specific.

The second key point is radiation education for students
who evacuated from the prefecture. As of April 2012,
30 109 evacuees younger than 18 were originally recorded in
the prefecture, of whom 17895 had evacuated outside the
prefecture. As of April 2018, the number was 17487 in all
areas, of which 7422 were evacuated within the Prefecture and
7575 outside the prefecture (2490 in their original location
within Fukushima), but many students still remained
evacuated outside the Prefecture. Some survey results
indicated that voluntary evacuees are more affected than
those remain in the prefecture by poor mental health (Tsujiuchi
et al., 2016). Although Fukushima Prefecture is blessed with a
unique opportunity for radiation education, other regions are
not necessarily so, and therefore many students displaced by
the disaster may still suffer from self-stigma.

Despite these limitations, the results show the experiences
of teachers who have been able to provide radiation education
since the accident. The three major lessons derived can bring
about useful knowledge in terms of both preparation for a
future nuclear disaster and fostering science literacy in schools.
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