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Abstract

In the Great East Japan Earthquake in 2011, the death rate of people with disabilities (those with a disability certificate)
was nearly double that in the entire affected area. Since the earthquake, the Ministry of Education, Culture, Sports,
Science and Technology (MEXT) of Japan has stressed the importance of disaster management education at special
needs schools. This education is intended to prepare children with disabilities (elementary to high school) to think,
judge, and act properly and independently during disasters, and is based on the current status, characteristics, and degree
of children’s development, as well as the current conditions of the local community. However, at many special needs
schools, emergency drills are performed in a non-independent manner; in other words, the date of each drill is specified
in advance, and teachers give directions to children (e.g., to wear a safety helmet or protective hood, or to get under
tables) and also support children when necessary. Such drills are likely to cause children to develop passive attitudes,
such as “teachers (or adults) always protect and help me,” or “I can depend on teachers (or adults) when I would like to
do something.” Such attitudes are undesirable because they result in children with intellectual disabilities having fewer
opportunities to develop their abilities to think, judge, and act for themselves.

This study thus developed a disaster management educational program, based on existing studies, that trains children
with disabilities to proactively protect themselves when they feel shaking due to an earthquake or see or hear an
earthquake early warning issued by the Japan Meteorological Agency, even if there are no teachers or adults around
them. This educational program is implemented according to each child’s level of learning-related intellectual disability
(four levels). Our program is characterized by the following goals: 1) improving preparedness to recognize earthquake
early warnings, 2) adopting an attitude of self-sufficiency, and 3) being willing to accept directions and/or support from
others. This program has been designed so that disaster management education is implemented on a daily basis by
teachers at special needs schools without the need for intervention by disaster management specialists.

The program was developed using the Analysis, |[Tochigi Prefectural Special Needs Schoo|  Level of intellectual disabilities
Design, Development, Implementation, and Evaluation (% N=168 : :AWLOUZ$<IIA ;L _._?/.e‘;j TEIB@)
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(class Al in the relevant local classification) showed Fig. 1 - T.eachers’ Ob.jeCtiVe assessment of the item
several positive changes; although they could not “the child took action to protect him/herself.”

protect themselves throughout the implementation of the program, they became able to keep silent after hearing an
earthquake early warning and tried to get under a table with teachers.

These results demonstrate the efficacy of this disaster management education program designed for different levels of
intellectual disabilities.
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1. Introduction

1.1 Necessity of measures for people with disabilities based on lessons learned from the Great East
Japan Earthquake

Japan is an earthquake-prone country. On March 11, 2011, the Great East Japan Earthquake (hereinafter
referred to as "the Earthquake") occurred off the coast of the Tohoku Region in Japan. The Earthquake,
which had a magnitude of 9.0 and a maximum seismic intensity of 7, is the largest in Japan's history. The
Earthquake caused a huge tsunami, resulting in extensive and widespread tsunami damage and 18,434 dead
or missing persons (as of March 2019, National Police Agency), mainly in Miyagi, Iwate, and Fukushima
Prefectures in the Tohoku Region.

According to the White Paper on Disabilities issued by the Cabinet Office of Japan, the death rate of
people with disabilities who need care (those with a disability certificate) was nearly double that of the entire
disaster-affected area [1]. To prepare people with disabilities for future major earthquakes, it is important
that they acquire knowledge about earthquakes and the ability to protect their lives in case of an earthquake
without relying on tangible measures.

1.2 Current status of and challenges in disaster management education for people with disabilities

Following the Earthquake, the Ministry of Education, Culture, Sports, Science and Technology (MEXT) has
presented the disaster management education goal at schools as "promote disaster management education to
improve the ability to predict and avoid risks" in the "Final Report of the Council on Disaster Education and
Disaster Management after the Great East Japan Earthquake" [2]. In addition, according to guidelines such as
the "Reference Materials for Disaster Management at School — Development of Disaster Management
Education to Foster “Zest for Life”" [3] and “Safety Education in School to Foster “Zest for Life”” [4],
disaster management education must be enhanced to foster the ability to survive in accordance with the state
of disability, the stage of development, and characteristics of children with disabilities as well as the
measures taken in the region.

All schools, including many special needs schools, implement school wide evacuation drills (assuming
a fire or an carthquake) systematically every year as opportunities for disaster management education.
During these drills, students practice evacuation with instructions and assistance from teachers, including
instructions for initial response actions (e.g., wear a safety helmet or disaster prevention hood, get under a
desk to protect themselves, etc.). As a result, one challenge in disaster management education is that children
gradually lose the abilities to think and make decisions in an independent manner because they develop a
passive attitude such as thinking, "the teacher (or an adult) will always protect me" or "I can rely on the
teacher (adult) to tell me what to do."

In addition, previous studies on disaster management education for students with disabilities have
pointed out the lack of teaching plans and learning materials such as worksheets that can be customized
based on the characteristics of disabilities and the necessity to develop educational curricula that practices
disaster management education [5]. Furthermore, a different study has found that the research necessary to
systematize disaster management education and specific cases of practice is lacking [6].

Considering these facts, it is an urgent challenge to offer practical disaster management curricula in
special needs education to address existing issues for students with disabilities.

1.3 Purpose

This study presents a case of implementation and demonstrates the efficacy of an earthquake disaster
management education program, which is made by customizing an existing earthquake disaster management
education program developed in previous studies [7] [8] by considering the general learning characteristics
and other learning-related capabilities for people with intellectual disabilities. The program was implemented
at the participating school with the goal of applying the program comprehensively to all students with
disabilities.
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To this end, we developed a program that is applicable to the four different levels of intellectual
disabilities using the learning theory of the ADDIE process, which is an instructional design (ID) framework
[9] [10]. During the program development process, the effectiveness of the program was evaluated by
analyzing the results of students’ self-evaluations statistically and identifying the degrees of achievement
against the learning objectives. In addition, an objective evaluation was performed by teachers on the
attitudes and behaviors of students (including those who cannot self-evaluate) to verify and improve the
educational effects of our program accordingly.

The educational program developed in this study is designed to be freely customizable to enable
teachers at special needs schools to implement disaster management education in their daily teaching without
intervention from disaster management specialists. Based on the outcomes of the program at the participating
school, we also examined an optimum way to systematically advance disaster management education.

2. Application of an earthquake disaster management education program to people
with intellectual disabilities

2.1 Customization of an earthquake disaster management education program

An earthquake disaster management education program already exists and is practically implemented for
children in regular schools. Similar to this existing program, the objective of this study is to develop students'
attitudes and abilities to take actions to protect their lives in an independent manner upon hearing or seeing
an earthquake early warning (issued by the Japan Meteorological Agency) even when there are no adults to
help them. The learning objectives were set based on the following aspects by levels of disability:
preparedness to recognize earthquake early warnings, attitude to act in an independent manner (self-
sufficiency), and attitude to accept directions and support from others. The following four levels of
intellectual disability were: Al (profound; IQ is about 20 or less), A2 (severe; IQ is about 21 to 35), Bl
(moderate; 1Q is about 36 to 50), and B2 (mild; IQ is about 51 to 70).

To develop a program adaptable to each level of intellectual disability, this study employed the ADDIE
process and customized the five steps of an existing program: analysis, design, development, implementation,
and evaluation (Fig. 2).

ADDIE model

Development Implementation

Feedback * improvements

ADDIE model allows efficient educational programs to be designed and developed via the following five steps:
Analysis, Design, Development, Implementation, and Evaluation.

Analysis Analyze the educational needs for intellectual disabilities, and set program
targets and learning objectives

Design a syllabus adapted to learners with intellectual disabilities and examine
B the implementation plan at the target school, including learning styles

Development Develo;? a teaching plan, worksheets, supplementary teaching materials, and
evaluation sheets
[aglolElaa=lERE o]l Implement the program at the target school

" Evaluation Complete self-evaluations by students, objective evaluations by teachers,
—— L T— program evaluations by teachers, and measurements of the program effective

Fig. 2 — Program development using the ADDIE model
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2.2 Implementation and evaluation of the program

The participating school was the Tochigi Prefectural Tochigi Special Needs School, which provides
education for children with intellectual disabilities (Fig. 3).

Contents (target students/with or without pre-notification) Objectives Date
Ist Questionnaire on earthquakes Measurement of effectiveness May 31,2018
Preliminary study (all students/by department) Studying disaster management June 1, 2018
st Emergency response exercis'e after an f.:anh(‘luake early warning Emergency response exercise June 1,2018
(all students with pre-notification)
2nd Questionnaire on earthquakes Measurement of effectiveness June 1, 2018
Ist Response evaluation Objective evaluation June 1, 2018

2nd Emergency response exercise after earthquake early warning
(all students with pre-notification)

Emergency response exercise

October 1, 2018

3rd Questionnaire on earthquakes

Measurement of effectiveness

October 1, 2018

2nd Response evaluation

Objective evaluation

October 1, 2018

3rd Emergency response exercise after earthquake early waming
(all students without pre-notification)

Emergency response exercise

November 6, 2018

4th Questionnaire on earthquakes

Measurement of effectiveness

November 6, 2018

3rd Response evaluation

Objective evaluation

November 6, 2018

4th Emergency response exercise after earthquake early waming
(all students without pre-notification)

Emergency response exercise

December 10, 2018

Sth Questionnaire on earthquake

Measurement of effectiveness

December 10, 2018

4th Response evaluation

Objective evaluation

December 10, 2018

Sth Emergency response exercise after earthquake early waming
(all students without pre-notification)

Emergency response exercise

January 11, 2019

6th Questionnaire on earthquakes

Measurement of effectiveness

January 11, 2019

Sth Response evaluation

Objective evaluation

January 11,2019

6th Emergency response exercise after earthquake early warmning
(all students without pre-notification)

Emergency response exercise

February 19, 2019

7th Questionnaire on earthquakes

Measurement of effectiveness

February 19, 2019

6th Response evaluation

Objective evaluation

February 19, 2019

Fig. 3 — Contents of the educational program implemented at the participating school

To evaluate the effectiveness of the program, a self-evaluation by the students (learners) was used to
verify the degrees of achievement for the learning objectives and to measure the effectiveness of the program.
An evaluation method for programs is academically defined by Robert M. Gagné, an ID researcher, as
"should be expressed solely by evaluation of the learners' performance" [11].

As part of our program’s implementation, we distributed a "Questionnaire on Earthquakes," which had
eight questions. Each question corresponded to a specific learning objective of our program. The
questionnaire was used to measure the effectiveness of the program through a quantitative (three-rating) self-
evaluation of learning achievements.

Four questions evaluated the level of knowledge. 1) Do you know what happens when an earthquake
occurs? 2) Do you know what you should do when an earthquake occurs? 3) Do you know what happens
when you hear the sound of an earthquake early warning? 4) Do you know what you should do when you
hear the sound of an earthquake early warning? The learners evaluated themselves using three ratings: 3) Yes,
I know; 2) I know a little; 1) No, I do not know.

The remaining four questions assessed the understanding of the appropriate actions. 5) Do you think it
is dangerous to stay in a place where things fall, drop, or move when an earthquake occurs? 6) When an
earthquake occurs or you hear an earthquake early warning, do you think you should keep a low posture,
protect your head and body, and stay still until the shaking stops? 7) Do you think that you should move to a
safe place as soon as you hear an earthquake early warning to protect yourself? 8) Do you think you should
think and protect yourself in an independent manner when you feel any earthquake shaking or hear an
carthquake early warning? The learners answered these questions using three ratings: 3) Yes, I think so; 2) 1
think so a little; 1) No, I do not think so.
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2.3 Evaluation and analysis of the program

The effectiveness of our program was evaluated statistically using the paired t-test on the self-evaluation
dataset collected before the program was initiated (May 31, 2018) and after the sixth emergency response
exercise was completed (February 19, 2019). The subjects of the analysis were students (n = 71) enrolled in
junior high and high schools with B2 and B1 levels of intellectual disability as these students were able to
answer the eight research questions.

The score for each question increased from before to after the customized program. Hence, the degrees
of achievement of the learning objectives increased. In addition, the paired t-test showed that all items had a
statistically significant difference at the 1% significance level, confirming the educational effects and
effectiveness of our program (Fig. 4).

I Before the program (May 31, 2018) Paired t-test: **significant at 1% significance level
Il After the program (February 19, 2019) * significant at 5% significance level
Questionnaire items (8 questions) No, I do not know. I know a little. Yes, | know.

* %

1. Do you know what kind of things happen when an t(71)=5.22
earthquake occurs?

3. Do you know what happens when you hear an t(71)=5.49
Earthquake Early Warning sound? '

| 98pajmouy| JO s|pAdT] |

4. Do you know what to do when you hear an

t(71)=5.48,
Earthquake Early Warning sound? (7)

5. In case of an earthquake, stayinginany place where (71)=3.25
things fall, drop, or move is dangerous.

6. In case of an earthquake, you should lower your
posture, protect your head and body, and remain in t(71)=3.34,
this position until the shaking stops.

7. When hearing an earthquake early warning (chime t(71)=3.82,
sound), take the same actions as an actual earthquake.

8. When one feels the shaking of an earthquake or
hears an Earthquake Early Warning, one must think for (71)=4.02,
oneself to protect oneself.

suolyoe ajeludouadde jo
Suipueisiapun

_ No, | do not think so | think slo a little. Yes, | think so
N=71 (false). (true).

Fig. 4 — Measured effectiveness of the earthquake disaster management
education program at the participating school

2.4 Objective evaluation of emergency actions

The program was implemented for all students of the participating school, regardless of the level of disability.
To verify the educational effects of our customized program, teachers objectively evaluated the change in the
responding actions of the students from the perspectives of attitude and behavior. In this objective evaluation,
the learning objective was to "think independently without panicking and get under a table/desk or take other
actions to protect yourself." The degree of achievement was rated on a five-point scale: 1) The student could
do it independently; 2) The student could take an appropriate action by imitating others; 3) The student tried
to do something; 4) The student could not take any action; 5) The student took action with a teacher.
Teachers observed students' actions and completed an individual evaluation sheet for each student. The
authors tabulated and analyzed the sheets.
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The evaluation was conducted on all students enrolled in the participating school (n = 168). The
evaluation was performed based on the total points of the individual scores of each objective evaluation for
the six response exercises. Figure 5 shows the proportion of answers for "1) the student could do it
independently" by level of disability.

Tochigi Prefectural Special Needs School Level of intellectual disability
—e— Profound (A1) Severe (A2)
[v)
g_({%) —@— Moderate (B1) —e— Mild (B2) |
o e
80
=
g 70
g
g — T~
9
5l 5o
<
Bl 40
0
3l 30
|
20
10 ll
0 . . . . .
1st 2nd 3rd 4th 5th 6th
6/1/2018 10/1/2018 11/6/2018 12/10/2018  1/11/2019 2/19/2019
with pre- with pre- without pre- without pre-  without pre-  without pre-
notification notification notification notification notification notification
N=168 Emergency response exercise after an earthquake early warning
(date and the presence of pre-notification)

Fig. 5 — Changes in the students' actions after implementing emergency response exercises
(all students)

For students with a B2 disability level (n = 49), the score was low in the third exercise because it was
the first one conducted without pre-notification, and many students could not take appropriate responding
actions. However, as the exercises without pre-notification were repeatedly conducted, the score tended to
increase. Accordingly, the degree of achievement of the learning objectives improved. The same tendency
was observed for students with B1 (n = 50) and A2 (n = 55) levels of disability. However, the score for
students with an A2 disability level decreased in the sixth exercise. This is attributed to the fact that some
students were unable to take actions using their own decisions because the exercise was conducted in an
unfamiliar place (outside the classroom).

On the other hand, students with an A1 disability level (n = 14) could not act independently even after
the exercises were repeated. However, when looking at the details of the evaluation, the score increased for
"5) the student took action with a teacher." Hence, students with an Al disability level showed a slight
improvement as they were able to take action with the assistance from teachers without panicking (Fig. 6).
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Level of intellectual disability: Al

Classification of responding actions

(%)
100 —@— Took action in an independent manner [
90 —aA— Took action by imitating others
Tried to do something
80 —— Did not take any action H
= —&— Took action with teachers
o 70
S
¢ 60
L
5 50
< %
9 40 /k\
s W\ /\(\
3 30
|
20
10 T l l l
o e . o P
1st 2nd 3rd 4th 5th 6th
6/1/2018 10/1/2018 11/6/2018 12/10/2018 1/11/2019 2/19/2019
with pre- with pre- without pre- without pre-  without pre-  without pre-
notification notification notification notification notification notification
N=14 Emergency response exercise after an earthquake early warnin
(date and the presence of pre-notification)

Fig. 6 — Changes in the students' actions due to emergency response exercises
(level of intellectual disability: A1)

Based on these evaluation results and interviews with teachers, we summarized the key points for
teaching emergency responses to students with intellectual disabilities according to the level of disability

(Fig. 7).
Level of
intellectual Key points for teaching in the preliminary study Key points for teaching the proper actions
disability

Ensure students understand: Ensure students are able to:
-They should protect their heads upon feeling shaking from an earthquake |-Get under a table with teachers’ assistance

Al or hearing an earthquake early warning -Imitate “roly-poly” to help themselves with teachers’ assistance
-The earthquake early warning is a signal of upcoming earthquake shaking |-Have students practice taking appropriate actions in classrooms
-Have students practice listening to the warning sound to reduce fear
upon hearing the warning
In addition to the teaching points for level A1 students, ensure students  |In addition to the teaching points for level A1 students, ensure students
understand: are able to:

A2 -After an earthquake early warning, an earthquake will occur -Take action by imitating others upon earthquake early warning
-They can act before receiving any directions from teachers -Take action to protect their lives in an independent manner upon
-Have students imagine an earthquake in detail (using pictures and/or earthquake early warning.
videos)
In addition to the teaching points for level A2 students, ensure students  |In addition to the teaching points for level A2 students, ensure students
understand: are able to:

Bl -There is only a short time from an earthquake early warning to -Take action to protect themselves out of the classroom
earthquake shaking -Make decisions about the situation and take appropriate actions
-An earthquake early warning may also occur in their daily life independently (junior high and high schools)
-An earthquake may occur without an earthquake early warning -Review their responding actions (junior high and high schools)
In addition to the teaching points for level B1 students, ensure students: |In addition to the teaching points for level B1 students, ensure students
-Gain broad knowledge about earthquakes (junior high and high schools) |are able to:
-Understand the mechanism of an earthquake early warning (junior high |-Always make decisions about the situation and take appropriate actions

B2 : . R i
and high schools) independently (junior high and high schools)
-Think about damage caused by earthquake off school (junior high and -Review and examine their responding actions (junior high and high
high schools) schools)
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In the implementation of the program, students with mild intellectual disabilities (B2 and B1) were able
to think and act on their own judgement and decisions or take action by imitating others from an early stage
of the implementation. Students with severe disabilities (A2) showed changes such as taking actions by
following instructions from teachers or silently getting under a desk with support from teachers. Students
with profound disabilities (A1) could not take actions to protect themselves but showed change as they were
able to remain calm when being surprised by an earthquake early warning, accepted support from a teacher,
and tried to get under a desk together with a teacher. These findings indicate that implementing a customized
program can develop the attitudes and abilities of students to take actions in an independent manner
according to their level of disability.

3. Conclusion

This study developed an earthquake disaster management education program applicable to students with
different levels of intellectual disabilities (four levels). The program was designed by customizing a
previously developed earthquake disaster management education program according to the levels and states
of disabilities. Its effectiveness was subsequently verified by implementing at a participating school.

The customized program enhanced the educational effects, confirming its effectiveness as a disaster
prevention education program for different levels of intellectual disabilities. Moreover, if the program was
not customized (e.g., the style or format of the overall program was not changed), tailoring the exercise
objectives based on developmental age and repeatedly implementing the program improved the educational
effects as a systematic disaster management education to foster the "zest for life" needed for self- and
mutual- help (Fig. 8).

Effects: Even if there are no changes in the style or format of learning or drills/exercises,
the “zest for life” needed for self- and mutual-help can be developed by customizing the
exercise objectives based on the students’ ages.

Mutual—
help

Abilities to
contribute

In addition to securing his/her own safety of, can

Usual disaster High school help others secure safety.

management

Can take appropriate actions independently in

Junior high school
untor high schoo everyday life outside of school.

")
} .
Q
S
(%]
Q © society
= 2
g = Can make decision and take appropriate actions to
o Elementary school ) . o
£ (@) hich q protect him/herself according to the situation
£ 'S (higher grades) independently. Can help younger children (verbally, etc.).
9 & |
S|
1) par} Elementary school Can take action to protect him/herself while predicting
f]:) qc" (middle grades) future danger (with directions from teachers).
| - —
©
¥ = [ ]
8_ Elementary school Can take action to protect him/herself with o
2 (lower grades) directions from teachers. aolilzaie

protect
his/her life
and survive

Self-help

Collaboration

Can take action to protect him/herself with some
help from teachers.

Kindergarten

Fig. 8 — Systematic disaster management education according to the stages of development
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