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ABSTRACT

ARTICLE HISTORY

There has been a recent increase in the body of knowledge related to
children and disasters. These studies converge into three main fields of
research: the impact of disasters on children and their psychological
recovery, the integration of disaster risk reduction (DRR) into the
education sectors and children’s participation in DRR. This article
provides a literature review of the two latter fields of research where the
focus is on reducing disaster losses and building resilience prior to a
disaster. Overall, 48 studies are critically reviewed and compared in
relation to the strengths and weaknesses of their aims, methods,
locations of research, impact, and outcomes. The review identified a
number of differences between the two fields and significant
opportunities for linking the two approaches, sharing lessons and
knowledge. Based on the review, recommendations for further research
are outlined.
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Introduction
Over the last decade, there has been an increase in research and practice that puts children at the
centre of disaster risk reduction (DRR) efforts (e.g. Back, Cameron, and Tanner 2009; Haynes
and Tanner 2015; Mitchell et al. 2008, see below for further references). This has come from recognition that children are a distinctly vulnerable group and require a child-focused agenda that takes
their particular needs and context into account (Bartlett 2008; Peek 2008; UNISDR 2015).
While it is certainly true that children are vulnerable (e.g. representing 30–50% of deaths in
worldwide disasters, WHO 2011) and require protection, research, and practice in the developing
world is beginning to move beyond this sole assumption. Evidence is growing that involving children
in the process itself not only benefits the child but can have a knock-on risk-reducing effect to the
family and wider community (e.g. Haynes and Tanner 2015; Mitchell et al. 2008; Ronan et al. 2015;
Save the Children 2008; Tanner 2010; UNICEF 2012). The role of children and youth as agents (or
‘drivers’) of change has been formally acknowledged in the recent global commitment for DRR, the
Sendai Framework for Disaster Risk Reduction 2015–2030 (UNISDR 2015).
As the focus around children and disasters grows, there has been an associated increase of
research in this sector. These studies can be categorised into three main bodies of investigation
and knowledge: (1) the impact of disasters on children and their psychological recovery; (2) the integration of DRR into the education sectors; and (3) children’s participation in DRR. In this article, the
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first topic is reviewed briefly to set a foundation for a main focus on the two latter research areas.
These two fields of research primarily aim to build the resilience of children and their communities
and therefore, are considered the most valuable in terms of reducing disaster vulnerability and losses.
This literature review provides an overview of existing studies and practices related to children
and disasters, and more specifically on child-centred disaster risk reduction (CCDRR). The overall
aim is to provide a critical analysis of this relatively new area to highlight progress, gaps, and challenges related to studies on the application of child-centred methods in the area of DRR.
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Methodology
The literature search was conducted by the lead author with inputs on the review, analysis and write
up provided by the co-authors. The articles, chapters, and books that were included within this
review were all published between 2001 and 2015, or were in press by that time, thus covering
about 15 years of research related to children and disasters. The majority of the articles were sourced
from keywords: ‘children’ and ‘disasters’ in relevant scientific literature databases (i.e. Google Scholar, Springer, Science Direct, and Wiley Online Library).
Additional searches related to children’s participation in DRR were conducted using the following
keywords: ‘children’, ‘participation’, and ‘DRR’. We also included two studies that were generated by
reading articles found from the initial search. Eleven studies on children’s participation in DRR were
included in this review, consisting of peer-reviewed articles, grey literature, and reports. Three papers
related to CCDRR were omitted because they were either replicas of the aforementioned papers or
due to a lack of information on the research methodologies applied within the study (Cadag and
Gaillard 2012; Fernandez and Shaw 2013; Tanner et al. 2009).
Studies on DRR education were compiled using the comprehensively identified list of 35 studies
that was used by Johnson et al. (2014a), omitting only those which were unpublished studies and
internal reports (n = 4). Six recently published studies on DRR education were also added (Amri
et al. 2017; Apronti et al. 2015; Johnson et al. 2014; Johnson and Ronan 2014; Johnson et al.
2014b; Webb and Ronan 2014).
The following section outlines the definitions of CCDRR. This is followed by a brief discussion of
children’s particular vulnerabilities (physical and psychological) to disaster and how these can be
reduced. The review then discusses in detail the progress of CCDRR research, primarily on DRR education and children’s participation in DRR. These two distinct areas are compared and contrasted in
terms of the aims, methods, locations of research, impact and outcomes. Finally, the priority areas for
further research are outlined.

Definitions of CCDRR
While various terms have been used to reflect the participation of children in DRR, such as childfocused and child-led DRR, the term CCDRR will be used here to reflect a commitment to values
linked to both protection and to children’s rights around participation.
In this paper, the CCDRR approach is defined as DRR measures for and with children, involving
children, parents, communities, service providers, and governments, a definition that is also being
utilised by leading child-focused agencies (e.g. Plan International 2010a; UNICEF 2014a; World
Vision 2015). The approach is a combination of child participation, including at times child-led,
which reflects engaging children directly in the design and delivery of DRR activities in their
homes, schools, and communities, and child-focused which acknowledges the specific needs of children during the design and implementation, including protection needs and rights (Back, Cameron,
and Tanner 2009).
Thus, there are two primary objectives in CCDRR: to recognise and address the specific vulnerabilities of children to disaster risks; and, to empower children by strengthening their skills and creating an enabling environment for them so that they are able to play an increasingly active role in
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household and community efforts to reduce the risks and impacts of disasters (Plan International
2010b; Towers et al. 2014).
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A focus on children
UNICEF (2014b) recently reported that nearly one-third of the world’s population are children.1
This is a significant change compared to 20 years ago, when children made up less than a quarter
of the world’s population (UNICEF 1996).
In general, children are regarded as a broadly vulnerable group and often combined with women,
the disabled, and elderly, and sometimes indigenous people in DRR policy and strategy documents at
the global to local levels (Mitchell and Borchard 2014; Peek 2008). According to WHO (2011), 30–
50% of fatalities arising from natural events are children. Many post-disaster studies have also documented that children are more likely to get injured, sick or die following a disaster (Alexander and
Magni 2013; Cao and Kamel 2011; Glass et al. 1977; Haynes et al. 2009; Ramirez et al. 2005). In
addition, the mental health of children are more likely to be affected than adults, including post-traumatic stress disorder, behavioural problems, and depression (Jia et al. 2010; La Greca et al. 2008;
Norris et al. 2002; Peek 2008; Telford, Cosgrave, and Houghton 2006; Udwin 1993).
However, this broad paradigm fails to take into account what makes a child vulnerable and what
they are vulnerable to (Plan International 2011). Vulnerability is defined as ‘the characteristics of a
person or group and their situation that influence their capacity to anticipate, cope with, resist and
recover from the impact of a natural hazard’ (Wisner et al. 2004, 11).
Children themselves are not a homogenous group. There are various individual difference characteristics that influence children’s capacity and vulnerability including age, gender, beliefs, income
level, socio-economic status, culture, race, disability, and family structure, with each factor effecting
capacity and vulnerability (positively or negatively) in different ways (Lopez et al. 2012; Peek and
Fothergill 2014). That is, children in different age groups and contexts have distinct characteristics,
strengths and weaknesses.
Moreover, not all children are more vulnerable than all adults. In some cases, children may be
more resilient than adults (Bartlett 2008). Unfortunately disaster management practices tend to
remain dominated by programmes and strategies targeted at adults where children are seen as passive victims with a limited role to play (Mitchell et al. 2008; US National Commission on Children
and Disasters 2010).
In spite of this, research and theory advancements have been made in building the case for the
benefits of involving children in DRR (e.g. Mitchell et al. 2008; Save the Children 2008; Tanner
2010; UNICEF 2012). This emerging literature challenges common misperceptions that children
are passive victims with a limited role to play. Rather, they support the notion that when children
are empowered and supported by adults, they can be better prepared to protect themselves, others,
and also generate positive changes among their family and within their communities (as shown in
Back, Cameron, and Tanner 2009; UNISDR and Plan International 2012).
The psychosocial and physical impact of disasters on children will not be discussed further.
Nevertheless, it should be acknowledged that there is a large body of research describing the physical
impacts and distinct psychosocial needs of children during post-disaster situations, e.g. Norris et al.
(2002), Telford, Cosgrave, and Houghton (2006), Peek (2008), and Jia et al. (2010); Telford, Cosgrave, and Houghton (2006). However, studies related to the impact of disasters on education are
quite scarce, despite the recognition that disasters cause significant destruction to school buildings,
increased drop-out rates, and setbacks to educational outcomes (e.g. ADPC 2008; De Vreyer, Guilbert, and Mesple-Somps 2015; Mudavanhu 2014; Save the Children 2016; SK and Julius 2008).
More importantly, studies related to pre-disaster events, particularly on DRR remain limited and
this is an important area of study given the significant value of disaster prevention compared to
response and recovery (Shreve and Kelman 2014). In addition, DRR studies have significantly
increased since the world’s commitment in 2005 to reduce disaster losses, including increased
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attention towards the importance of DRR education as well as children’s as agents of change in their
communities (UNISDR 2005, 2015). Education and knowledge has always been one of the priorities
in the global commitment for DRR, at least until the year 2030, as articulated in the Sendai Framework for Disaster Risk Reduction 2015–2030 (UNISDR 2005, 2015; United Nations 1994). The
Hyogo Framework for Action (HFA) 2005–2015 has spurred the progress of the implementation
of CCDRR education programmes and other areas. Concurrently, our searches related to children
in pre-disaster situation show that these studies can be divided into two groups: (1) studies related
to DRR education and (2) children’s participation in DRR activities.
In the following sections, studies on DRR education and children’s participation in DRR are
introduced followed by a detailed comparison of the aims, methods, impact, and outcomes of
these studies.
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DRR education studies: progress so far
In the 2013 Global Assessment Report, 72% of reporting countries specified that DRR had been integrated to some extent in their national education curriculum and additional progress made at the
institutional level (Ronan 2014).
Concurrently, there has been an increase in research examining the implementation of DRR education in schools. Johnson, Ronan, et al. (2014a, hereafter referred as the Johnson study) conducted a
review of research in this field through a systematic review of 35 studies that evaluated DRR education for children. In that review, the authors identified that DRR education has provided positive
outcomes for children in relation to increased preparedness. For example, a series of correlational
and quasi-experimental studies on DRR education in New Zealand identified that children who
had been exposed to a DRR education programme had better knowledge, reduced levels of
hazard-related fears, more stable risk perceptions and increased household preparedness (Finnis
et al. 2010; Ronan, Crellin, and Johnston 2010; Ronan, Crellin, and Johnston 2012).

Children participation on DRR: progress so far
The study on children participation on DRR focuses on enabling children to be positive change
makers in their communities through participation in DRR. The prominent literature in this field
mainly consists of reports and case studies produced by child-focused NGOs (Mitchell, Tanner,
and Haynes 2009). Furthermore, there has been an attempt to strengthen CCDRR programming
by forming coalitions with academic institutions such as the children in a changing climate2 coalition
(CCC) to foster collaboration between academics and practitioners. A series of peer-reviewed and
non-peer-reviewed studies focusing on children’s participation in DRR have been published from
this coalition.
Studies in this field have generated child-friendly tools in promoting child participation in DRR,
such as participatory hazard, vulnerability, and capacity assessment (Molina, Molina, and Tanner
2009) and participatory video (PV) (Gautam and Oswald 2008; Haynes and Tanner 2015; Plush
et al. 2009). A more complete description of tools in CCDRR is documented by Back, Cameron,
and Tanner (2009). A series of studies have gathered evidence demonstrating that with sufficient
knowledge and support from adults, children are able to deliver a strong voice and take action to
influence and transform communities from the grass-root level up to the international stage. For
example, mangrove restoration and campaigning against illegal mining in the Philippines, hurricane
preparedness in El Salvador, and delivering child voices in global forums (Back, Cameron, and Tanner 2009; Tanner et al. 2009).
Studies also highlight how children have a unique understanding of risks and that risk perceptions
differ between children and adults and also between genders (Haynes, Lassa, and Towers 2010; Tanner et al. 2009). Aside from risk identifiers, children are also able to be risk communicators,
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community mobilisers, and agents of change (Tanner 2010; Tanner et al. 2009), including as a direct
function of DRR education programmes (Webb and Ronan 2014).
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A critical review of studies on DRR education and children’s participation
As identified, there is a clear link between the two fields of study regarding DRR education and
children’s participation in DRR. Studies of children’s participation in DRR have identified that,
with the right knowledge, skills, and support, children can bring change to their society and promote resilience (as shown in Back, Cameron, and Tanner 2009; Haynes and Tanner 2015; Mitchell et al. 2008). Meanwhile, other studies have demonstrated that participatory DRR education
programmes have been proven to increase children’s knowledge and skills in DRR and to produce
knock-on effects.
As there are two distinct bodies of investigation and knowledge, a comparative review on DRR
education and children’s participation studies was undertaken for this literature review. Overall,
48 studies were examined (Table 1) using the following five parameters for comparison: research
locations, research participants, research findings, designs, and data collection tools. Strengths
and weaknesses between both fields of studies were discussed and conclusions and recommendations
for improvement are provided as part of a systematic review (Wright et al. 2007). The analysis
Table 1. A review of 48 CCDRR studies and the nature of the research design and its methodologies.
Research locations
Developing countries
Developed countries
Research participants
Children
School personnel
Parents
Public officials
Wider community
NGO
Findings
Positive
Mixed
No effect
Not conclusive
Research design
Qualitative
Quantitative
Mixed methods
Data collection tools
Focus groups
Interviews
Observations
PVA
Questionnaire
Content reviews
Participatory video

DRR education studies

Children’s participation in DRR studies

Total

10
27

10
1

20
28

30
13
4
2
2
1

11
2
4
6
4
4

41
15
8
8
6
5

23
7
4
3

10
0
0
1

33
7
4
4

6
21
10

10
1
0

16
22
10

6
6
4
0
31
0
2

5
6
2
4
1
0
1

11
12
6
4
32
0
3

Sources: Amri (2015), Apronti et al. (2015), Back, Cameron, and Tanner (2009), Black and Powell (2012), Brown and Dodman (2014),
Buchanan, Casbergue, and Baumgartner (2009), Clerveaux, Spence, and Katada (2010), Clerveaux and Spence (2009), Coomer
et al. (2008), Falkiner (2003), Fernandez and Shaw (2015), Finnis et al. (2010), Frau, Midoro, and Pedemonte (1992), Gaillard
and Pangilinan (2010), Gautam and Oswald (2008), Gulay (2010), Haynes, Lassa, and Towers (2010), Haynes and Tanner
(2015), Hilyard, Hocke, and Ryan (2011), Izadkhah and Heshmati (2007), Jang, Johnson, and Kim (2011), Johnson (2011), Johnson
et al. (2014), Johnson and Ronan (2014), Johnson and Ronan (2014), Johnston et al. (2006), Kurita et al. (2006), Mitchell et al.
(2008), Molina, Molina, and Tanner (2009), Naya (2007), Plush et al. (2009), Powell, Smith, and Black (2011), Ronan, Crellin,
and Johnston (2010), Ronan, Crellin, and Johnston (2012), Ronan and Johnston (2001), (2003), Ronan et al. (2001), Shaw, Kobayashi, and Kobayashi (2004), Shiwaku and Shaw (2008), Shiwaku et al. (2007), Smith (2011), Soffer et al. (2010), Tanner (2010),
Towers (2015), Towers et al. (2014), TR Ministry of Education et al. (n.d.) Wachtendorf, Brown, and Nickle (2008), Webb and
Ronan (2014).
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revealed that there are distinct differences between the two fields of study. The following sections
provide detail on each parameter.
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Research locations
Research locations are classified into two categories, based on the IMF (2015) report: developed
(advanced economies) and developing (emerging market and developing economies) countries.
Understanding research locations based on these two categories is important since developing
countries tend to be more vulnerable to the impact of natural disasters, as poverty, lack of access
to critical services and infrastructures, and minimum access to information are major factors in
increasing disaster vulnerability (IFRC 2014).
Most of the studies on DRR education were undertaken in developed countries, with the majority
in the United States of America (US) (12 studies) and New Zealand (10). Only eight developing
countries were involved in these studies: Turkey, Sri Lanka, Iran, Nepal, the Grenadines, the Philippines, Ghana, and Indonesia. In comparison, only 1 out of 11 studies on children’s participation in
DRR was undertaken in developing countries and mainly undertaken in collaboration with NGOs.
This reflects the influence of NGO’s in developing countries and their agenda to conduct bottom-up
participatory research (for example, Back, Cameron, and Tanner 2009; Tanner 2010).
In general however, studies on children’s participation in DRR are very limited compared with
studies on DRR education or other studies related to children and disasters. It is therefore safe to
assume that more studies on this topic are needed in order to understand the best ways to actively
involve children in DRR.
Research participants
Research participants are defined as individuals who are formally involved in the research. Most
studies on DRR education only involved students and school personnel (particularly teachers).
From 37 studies, only 4 evaluations included parents, 2 studies involved the general public (adults),
2 included public officials as participants, while only 1 recent study by Amri et al. (2017) included
NGOs as research participants. This shows that the literature examining the effectiveness and
implementation of DRR education is dominated by the interaction between teachers and students,
including assessed outcomes.
In contrast, all reviewed studies on child participation involved a wide range of stakeholders, capturing the views of parents, community leaders, local authorities, and NGOs. The findings from these
studies demonstrate that adults’ involvement is essential for children to turn knowledge they
received in schools (or other institutions) into everyday practice. More specifically, parent’s roles
are essential in applying DRR education at home, providing consent for children to participate in
activities at schools and local communities, and also providing support and validation of the activity
within the community (Haynes, Lassa, and Towers 2010; Seballos and Tanner 2011). For example,
children that have been educated on fire safety have ideas to disseminate and improve risk communications, however, this needs support from emergency management agencies to realise it (Towers
et al. 2014).
The influence of gender, religion, and age groups has also been assessed in studies on child participation in DRR (such as Haynes, Lassa, and Towers 2010). However, these aspects, which are considered important factors in terms of their influence on children’s vulnerabilities and capacities
(Lopez et al. 2012; Peek and Fothergill 2014), have not been analysed or accounted for in terms
of aims or methods in DRR education studies as described in the Johnson study. There are exceptions from Ronan et al. (2001) and Ronan, Crellin, and Johnston (2010). However, in these studies,
gender and age were only looked at in a supplementary way and not as a fundamental focus.
An investigation on the ages of the children involved in the 48 studies revealed that only three out
of 37 DRR education studies involved young children (under 6 years old). The remaining studies
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involved children from primary school age (6–12 years old) (12 studies) to high school students (13–
18 years old) (15 studies). Older children were dominant in CCDRR studies with only 3 out of the 11
studies including primary school age children as research participants. No young children (under
primary school age) have so far been involved in CCDRR studies.

Downloaded by [202.80.219.254] at 15:52 08 August 2017

Research findings
Overall, the research findings from most DRR education and child participation studies indicate a
positive impact for children. Studies on DRR education show a mix of results, 30 out of 37 studies
indicate a positive or mixed impact of DRR education for children and teachers (detail below).
Meanwhile, the other seven showed no effect (4 studies) or had inconclusive results (2 studies).
On the other hand, all but one of the studies on child participation in DRR documented a positive
impact of CCDRR intervention at different levels (local, national, and international). The one study
that did not show any impact was an initial assessment of urban children in four cities in Asia
(Brown and Dodman 2014). Nevertheless, it did generate recommendations for CCDRR programming (Brown and Dodman 2014).
Findings from DRR education studies illustrate evidences of greater awareness, increased knowledge and skills, and increased confidence and positive mental state (e.g. reduce fear and anxiety) (for
example, Izadkhah and Heshmati 2007; Ronan, Crellin, and Johnston 2012). However, there are no
DRR education studies to date that have established a link in terms of the wider beneficial community outcomes. As noted earlier, studies on DRR education show a lack of collaboration with the
community, including parents, local authorities, and DRR professionals.
On the other hand, all studies on children’s participation focus on community benefits through
the involvement of a range of key stakeholders. As noted by Towers et al. (2014) children require
more than education and must be supported with policies and resources, including partnerships
from relevant authorities, to bring significant change to the wider community.
For example, with the help of a local politician, a group of children in the Philippines were successful in campaigning to their community to relocate a school prone to landslides to a safer area
(Back, Cameron, and Tanner 2009). At the national level, children’s voices that were captured
through PV influenced the national action plan for climate change adaptation in Nepal (Gautam
and Oswald 2008). Furthermore, a group of children who participated in the 2007 13th UN Climate
Change Conference and the 2009 Global Platform for DRR, influenced the documented outcomes
from those events (Back, Cameron, and Tanner 2009).
Research designs
Twenty-two out of 37 DRR education studies used quasi-experimental and experimental methods, as
described by the Johnson study. These methods enabled them to provide a comparison between
different groups, either before and after interventions or with control groups.
In comparison, child participation studies used a descriptive research design, and often took place
as a one-off event after the research participants were involved in a CCDRR intervention. None of
the CCDRR studies reviewed here included a control group who were not exposed to the intervention, in their investigation. This makes it difficult to critically and rigorously determine the effectiveness of any of the CCDRR programmes.
Data collection tools
There is a significant difference on the use of data collection tools between both fields of study. Of the
studies reviewed on DRR education, 21 employed quantitative analysis. Ten utilised a mixed-method
approach and six used a qualitative only approach. There is a strong preference (31 from 37 studies)
in using quantitative methods for the collection of data on DRR education (e.g. using
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questionnaires). Meanwhile all 11 studies on children’s participation in DRR applied a qualitative
research and participatory design, except 1 study by Fernandez and Shaw (2015) who used a survey.
Questionnaires have the advantage of gathering information from large groups and it is usually
quicker to analyse numerical data compared with qualitative data (Bell 2007). However, this tool
cannot gather in-depth data in relation to the effectiveness of the process and has limitation in assessing children’s learning, particularly for young participants as suggested in the Johnson study. The
method also restricts participants’ responses to those listed by researchers. It does not allow the collection of data otherwise important to the participants or data relating to wider issues at play, such as
underlying vulnerabilities.
From the child participation studies, a variety of participatory data collection tools were used and
some were adjusted to be more child-friendly in order to engage children to express their views and
concerns (Molina, Molina, and Tanner 2009). The use of focus groups and interviews were popular
in these studies. These methods are useful to explore participants’ knowledge and experiences and
reasons for their views and opinions (Kitzinger 1995; Kvale 2007). Focus group discussions in particular are considered to be more cost effective in collecting large amounts of qualitative data in a
relatively short period of time (Parker and Tritter 2006).
Three studies highlighted the use of PV as a powerful tool for documenting children’s perspectives and communicating them to the wider community (Gautam and Oswald 2008; Haynes and
Tanner 2015). However, these studies also noted the limitations of PV and warned that intensive
preparation is needed (Plush et al. 2009). The ethnographic method of participant observation
was used in a New Orleans case study providing the researcher a more complete understanding
on situations surrounding the affected youth minority in a Vietnamese community (Mitchell
et al. 2008).
The difference in research methods are largely driven by the disciplinary backgrounds of the
researchers themselves. DRR education studies have tended to be conducted by those within positivist paradigms in the fields of psychology and education. In contrast, most DRR participation studies
have been undertaken by human geographers and other social scientists working within interpretive
frameworks.

Concluding points and research priorities
Much disaster management programming and strategies remains dominated by adults with children
seen as a passive vulnerable group. However, research has demonstrated that if children are provided
with the right knowledge and tools and are supported by adults, they can deliver significant change
for themselves and their communities. This notion is important as nearly one-third of the world’s
population are children and the strategies implemented today have the potential to deliver longterm impacts to today’s children and their communities.
Research on children and disasters mainly comprises of three main themes: the impact of disasters to children and their psychosocial recovery, DRR education, and children’s participation in
DRR. Over the last decade, the two latter themes have started to gain popularity and there have
been an increased number of papers published in these fields. However, studies on children’s participation in DRR remain small in number compared to other studies on children and disasters.
Notably, several of the papers on children’s participation in DRR were published as a result of
collaborations between NGOs and academia. From this perspective, new tools and approaches
have emerged in CCDRR practices and evidence on the impact of children’s participation documented. Due to these positive outcomes, it is recommended that this type of collaboration should be
maintained and replicated to deliver more positive outcomes for children that are conducted directly
with those who deliver a large percentage of the programmes, e.g. NGOs.
The comparison between research on DRR education and child participation in DRR has shown a
number of strengths and weaknesses on both sides. Studies on children’s participation frame and
place their study within the wider socio-political context and seek to address the root causes of
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vulnerability through action research. On the other hand, DRR education studies often ignore the
wider vulnerability context, focusing solely on increasing knowledge. The limitations of this are
usually not acknowledged within the research. DRR education studies would benefit from including
a wider range of stakeholders (e.g. parents, local leaders/ authorities, and the general public) and utilising more qualitative interactive methods. Assessing the underlying factors that influence children’s
vulnerabilities, the risk and protective factors, would additionally enable DRR education to be better
grounded and targeted.
The studies related to children’s participation would benefit from the inclusion of methodologies
that are easier to replicate in different locations and with larger groups of participants (for example,
using questionnaires) in order to enable comparative studies. The research should include the use of
control groups and long-term studies where data are collected before and after the intervention. This
would enable more critical and rigorous discussions on the benefits of children’s participation in
DRR.
Furthermore, more studies should be undertaken to include children below primary school age as
research participants for both DRR education and children’s participation in DRR. In terms of
research location, more studies on DRR education should be undertaken in developing countries
and studies on children’s participation in DRR should be conducted more in developed countries.
Significant benefits could be gained by combining the methods in order to investigate how DRR
education can promote positive behaviour in DRR and consequently enhance children’s participation in DRR in schools, at homes, and their surrounding community. Specifically, research is
needed to examine how DRR education and participation can be linked in order to create programmes delivered on a broad replicable scale. Nevertheless, the area of child-centred DRR is certainly an exciting space and one to bring significant benefits to DRR worldwide over the coming
years.

Notes
1. As defined by United Nations, a child is a person under the age of 18.
2. The children in a CCC was formed ‘to lead child-focused research, development and humanitarian organisations, each with a commitment to share knowledge, co-ordinate their actions and to work with children as
protagonists rather than just as victims’ (Gautam and Oswald 2008, 7). The coalition includes the Institute
of Development Studies, Plan International, Save the Children, UNICEF, and World Vision.

Disclosure statement
No potential conflict of interest was reported by the authors.

Funding
This work was supported by the Bushfire and Natural Hazards Cooperative Research Centre (CRC).

References
ADPC 2008. “A Study on Impact of Disasters on the Education Sector in Cambodia.”
Alexander, David, and Michele Magni. 2013. “Mortality in the L’Aquila (Central Italy) Earthquake of 6 April 2009.”
PLoS Currents 5: e50585b8e6efd1. doi:10.1371/50585b8e6efd1.
Amri, Avianto. 2015. “Challenges in Implementing Disaster Risk Reduction Education: Views from the Frontline in
Indonesia.” Master of Research thesis. Macquarie University.
Amri, Avianto, Deanne K. Bird, Kevin R. Ronan, Katherine Haynes, and Briony Towers. 2017. “Disaster Risk
Reduction Education in Indonesia: Challenges and Recommendations for Scaling up.” Natural Hazards and
Earth System Sciences. doi:10.5194/nhess-2015-344.
Apronti, Priscilla T, Saito Osamu, Kei Otsuki, and Gordana Kranjac-Berisavljevic. 2015. “Education for Disaster Risk
Reduction (DRR): Linking Theory with Practice in Ghana’s Basic Schools.” Sustainability 7 (7): 9160–9186.

Downloaded by [202.80.219.254] at 15:52 08 August 2017

10

A. AMRI ET AL.

Back, Emma, Catherine Cameron, and Thomas Tanner. 2009. Children and Disaster Risk Reduction: Taking Stock and
Moving Forward. Edited by Dee Scholley and Fran Seballos, Children in a Changing Climate Research. Brighton:
UNICEF.
Bartlett, Sheridan. 2008. “Climate Change and Urban Children: Impacts and Implications for Adaptation in low- and
Middle-Income Countries.” Environment and Urbanization 20 (2): 501–519.
Bell, Alice. 2007. “Designing and Testing Questionnaires for Children.” Journal of Research in Nursing 12 (5): 461–469.
doi:10.1177/1744987107079616.
Black, Lynette, and Pamela Powell. 2012. “4-H Teen Community Emergency Response Team (CERT).” Journal of
Extension 50 (5): 5IAW4.
Brown, Donald, and David Dodman. 2014. “Understanding Children’s Risk and Agency in Urban Areas and Their
Implications for Child-centred Urban Disaster Risk Reduction in Asia: Insights from Dhaka, Kathmandu,
Manila and Jakarta.”
Buchanan, Teresa K., Renée M. Casbergue, and Jennifer J. Baumgartner. 2009. “Young Children’s Demonstrated
Understanding of Hurricanes.” In Lifespan Perspectives on Natural Disasters, edited by Katie E. Cherry, 3–26.
New York: Springer.
Cadag, Jake Rom D., and J. C. Gaillard. 2012. “Integrating Knowledge and Actions in Disaster Risk Reduction: The
Contribution of Participatory Mapping.” Area 44 (1): 100–109. doi:10.1111/j.1475-4762.2011.01065.x.
Cao, Ying, and Nabil Kamel. 2011. “The Role of Gender and age in Fracture Distribution Following the 2008
Wenchuan Earthquake.” Natural Hazards 59 (3): 1357–1375. doi:10.1007/s11069-011-9836-2.
Clerveaux, Virginia, and Balfour Spence. 2009. “The Communication of Disaster Information and Knowledge to
Children Using Game Technique: The Disaster Awareness Game (DAG).” International Journal of
Environmental Research 3 (2): 209–222.
Clerveaux, Virginia, Balfour Spence, and Toshitaka Katada. 2010. “Promoting Disaster Awareness in Multicultural
Societies: the DAG Approach.” Disaster Prevention and Management: An International Journal 19 (2): 199–218.
doi:10.1108/09653561011038002.
Coomer, Maureen, David M. Johnston, Lynne Edmonson, Desley Monks, Sandy Pedersen, and Angie Rodger. 2008.
“Emergency Management in Schools – Wellington Survey.” GNS Science Report 2008/04: 32.
De Vreyer, Philippe, Nathalie Guilbert, and Sandrine Mesple-Somps. 2015. “Impact of Natural Disasters on Education
Outcomes: Evidence from the 1987–89 Locust Plague in Mali.” Journal of African Economies 24 (1): 57–100. doi:10.
1093/jae/eju018.
Falkiner, Leanna. 2003. “Impact Analysis of the Expect the Unexpected Program.” In Report for the Canadian Red
Cross Society. Toronto: Institute for Catastrophic Loss Reduction.
Fernandez, Glenn, and Rajib Shaw. 2013. “Youth Council Participation in Disaster Risk Reduction in Infanta and
Makati, Philippines: A Policy Review.” International Journal of Disaster Risk Science 4 (3): 126–136.
Fernandez, Glenn, and Rajib Shaw. 2015. “Youth Participation in Disaster Risk Reduction through Science Clubs in the
Philippines.” Disasters 39 (2): 279–294. doi:10.1111/disa.12100.
Finnis, Kirsten K., David M. Johnston, Kevin R. Ronan, and James D. White. 2010. “Hazard Perceptions and
Preparedness of Taranaki Youth.” Disaster Prevention and Management: An International Journal 19 (2): 175–
184. doi:10.1108/09653561011037986.
Frau, Eric, Vittorio Midoro, and Gian M. Pedemonte. 1992. “Do Hypermedia Systems Really Enhance Learning? A
Case Study on Earthquake Education.” Innovations in Education & Training International 29 (1): 42–51. doi:10.
1080/0954730920290106.
Gaillard, J. C., and Maria Lourdes Carmella Jade D. Pangilinan. 2010. “Participatory Mapping for Raising Disaster Risk
Awareness among the Youth.” Journal of Contingencies and Crisis Management 18 (3): 175–179. doi:10.1111/j.
1468-5973.2010.00614.x.
Gautam, Dhruba, and Katy Oswald. 2008. Child Voices: Children of Nepal speak Out on Climate Change Adaptation.
Sussex: IDS.
Glass, Roger I., Juan J. Urrutia, Simon Sibony, Harry Smith, Bertha Garcia, and Luis Rizzo. 1977. “Earthquake Injuries
Related to Housing in a Guatemalan Village.” Science 197: 638–643.
Gulay, Hulya. 2010. “An Earthquake Education Program with Parent Participation for Preschool Children.”
Educational Research and Reviews 5 (10): 624–630.
Haynes, K., L. Coates, R. Leigh, J. Handmer, J. Whittaker, A. Gissing, J. McAneney, and S. Opper. 2009. “Shelter-inPlace’ vs. Evacuation in Flash Floods.” Environmental Hazards 8 (4): 291–303. doi:10.3763/ehaz.2009.0022.
Haynes, Katharine, Jonatan Lassa, and Briony Towers. 2010. Child Centred Disaster Risk Reduction and Climate
Change Adaptation: Roles of Gender and Culture in Indonesia. Children in a Changing Climate Working Paper.
Brighton: Institute of Development Studies.
Haynes, Katharine, and Thomas M. Tanner. 2015. “Empowering Young People and Strengthening Resilience: Youthcentred Participatory Video as a Tool for Climate Change Adaptation and Disaster Risk Reduction.” Children’s
Geographies 13 (3): 357–371. doi:10.1080/14733285.2013.848599.
Hilyard, Karen M., Tatjana M. Hocke, and Erin L. Ryan. 2011. “Disaster on the web? A Qualitative Analysis of Disaster
Preparedness Websites for Children.” PRism 8 (2): 1–18.

Downloaded by [202.80.219.254] at 15:52 08 August 2017

CHILDREN’S GEOGRAPHIES

11

IFRC 2014. World Disasters Report 2014. Edited by Terry Cannon, Lisa Schipper, Greg Bankoff and Fred Kruger.
Geneva: IFRC.
IMF 2015. World Economic Outlook April 2015, Uneven Growth Short- and Long-term Factors. Washington, DC:
International Monetary Fund.
Izadkhah, Yasamin O., and V. Heshmati. 2007. “Applicable Methods in Teaching Earthquakes to Preschool Children.”
In Proceedings of Fifth International Conference on Seismology and Earthquake Engineering. Iran: International
Institute of Earthquake Engineering and Seismology (IIEES).
Jang, Sung Joon, Byron R. Johnson, and Young-Il Kim. 2011. Eagle Scouts: Merit beyond the Badge. Waco, TX: Baylor
University.
Jia, Zhaobao, Wenhua Tian, Xiang He, Weizhi Liu, Chunlin Jin, and Hansheng Ding. 2010. “Mental Health and
Quality of Life Survey among Child Survivors of the 2008 Sichuan Earthquake.” Quality of Life Research 19 (9):
1381–1391. doi:10.1007/s11136-010-9703-8.
Johnson, Victoria A. 2011. Disaster Preparedness Education in Schools: Recommendations for New Zealand and the
United States. Wellington: Fulbright New Zealand.
Johnson, Victoria A., David M. Johnston, Kevin R. Ronan, and Robin Peace. 2014. “Evaluating Children’s Learning of
Adaptive Response Capacities from ShakeOut, an Earthquake and Tsunami Drill in Two Washington State School
Districts.” Journal of Homeland Security and Emergency Management 11 (3): 347–373. doi:10.1515/jhsem-20140012.
Johnson, Victoria A., and Kevin R. Ronan. 2014. “Classroom Responses of New Zealand School Teachers Following
the 2011 Christchurch Earthquake.” Natural Hazards 72 (2): 1075–1092. doi:10.1007/s11069-014-1053-3.
Johnson, Victoria A., Kevin R. Ronan, David M. Johnston, and Robin Peace. 2014a. “Evaluations of Disaster Education
Programs for Children: A Methodological Review.” International Journal of Disaster Risk Reduction 9: 107–123.
doi:10.1016/j.ijdrr.2014.04.001.
Johnson, Victoria A., Kevin R. Ronan, David M. Johnston, and Robin Peace. 2014b. “Implementing Disaster
Preparedness Education in New Zealand Primary Schools.” Disaster Prevention and Management: An
International Journal 23 (4): 370–380. doi:10.1108/dpm-09-2013-0151.
Johnston, D., J. Becker, M. Coomer, Kevin R. Ronan, M. Davis, and C. Gregg. 2006. Children’s Risk Perceptions and
Preparedness: Mt Rainier 2006 Hazard Education Assessment Tabulated Results. GNS Science Report 2006/16.
Kitzinger, Jenny. 1995. “Qualitative Research: Introducing Focus Groups.” BMJ 311 (7000): 299–302. doi:10.1136/bmj.
311.7000.299.
Kurita, Tetsushi, Akiko Nakamura, Miki Kodama, and Sisira R. N. Colombage. 2006. “Tsunami Public Awareness and
the Disaster Management System of Sri Lanka.” Disaster Prevention and Management: An International Journal 15
(1): 92–110. doi:10.1108/09653560610654266.
Kvale, Steinar. 2007. “Introduction to Interview Research.” In Doing Interviews, edited by Uwe Flick, 2–11. London:
Sage.
La Greca, Annette, Wendy K. Silverman, Eric M. Vernberg, and Michael C. Roberts. 2008. “Helping Children Cope
with Disasters and Terrorism.” Children, Youth and Environments 18 (1): 511–514.
Lopez, Yany, Jacqueline Hayden, Kathy Cologon, and Fay Hadley. 2012. “Child Participation and Disaster Risk
Reduction.” International Journal of Early Years Education 20 (3): 300–308.
Mitchell, Paul, and Caroline Borchard. 2014. “Mainstreaming Children’s Vulnerabilities and Capacities into
Community-based Adaptation to Enhance Impact.” Climate and Development 6 (4): 372–381. doi:10.1080/
17565529.2014.934775.
Mitchell, Tom, Katharine Haynes, Nick Hall, Wei Choong, and Katie Oven. 2008. “The Roles of Children and Youth in
Communicating Disaster Risk.” Children Youth and Environments 18 (1): 254–279.
Mitchell, Tom, Thomas Tanner, and Katharine Haynes. 2009. Children as Agents of Change for Disaster Risk
Reduction: Lessons from El Salvador and the Philippines (Working Paper no. 1). Children in a Changing Climate
Research. Sussex: IDS.
Molina, Grace, Fatima Molina, and Thomas Tanner. 2009. “Child-friendly Participatory Research Tools.” In
Community-based Adaptation to Climate Change, edited by Hannah Reid, Terry Cannon, Rachel Berger,
Mozaharul Alam, and Angela Milligan, 160–166. Nottingham: IIED.
Mudavanhu, Chipo. 2014. “The Impact of Flood Disasters on Child Education in Muzarabani District, Zimbabwe.”
Vol. 6, 2014.
Naya, Yoshie. 2007. “How Intercultural Disaster Reduction Education Change Students: A Case Study of an Evening
Course Senior High School in Hyogo, Japan.” In Intercultural Collaboration, edited by Toru Ishida, Susan R. Fussell
and Piek T. J. M. Vossen, 368–381. Berlin: Springer.
Norris, Fran H., Matthew J. Friedman, Patricia J. Watson, Christopher M. Byrne, Eolia Diaz, and Krzysztof Kaniasty.
2002. “60,000 Disaster Victims Speak: Part I. An Empirical Review of the Empirical Literature, 1981–2001.”
Psychiatry: Interpersonal and Biological Processes 65 (3): 207–239.
Parker, Andrew, and Jonathan Tritter. 2006. “Focus Group Method and Methodology: Current Practice and Recent
Debate.” International Journal of Research & Method in Education 29 (1): 23–37. doi:10.1080/01406720500537304.

Downloaded by [202.80.219.254] at 15:52 08 August 2017

12

A. AMRI ET AL.

Peek, Lori. 2008. “Children and Disasters: Understanding Vulnerability, Developing Capacities, and Promoting
Resilience – An introduction.” Children Youth and Environments 18 (1): 1–29.
Peek, Lori, and Alice Fothergill. 2014. “Post-disaster Decline: Understanding Children’s Vulnerability Before, During,
and After Katrina.” The Dialogue 10 (3): 2–4.
Plan International. 2010a. Child-Centred DRR Toolkit. London: Plan International.
Plan International. 2010b. Child Centred Disaster Risk Reduction: Building Resilience through Participation. London:
Plan International.
Plan International. 2011. Weathering the Storm: Adolescent Girls and Climate Change. Woking: Plan International.
Plush, Tamara. 2009. “Amplifying Children’s Voices on Climate Change: The Role of Participatory Video.” In
Community-based Adaptation to Climate Change, edited by Hannah Reid, Terry Cannon, Rachel Berger,
Mozaharul Alam, and Angela Milligan, 119–128. Nottingham: IIED.
Powell, Pamela, Marilyn Smith, and Lynette Black. 2011. 4-H Teen CERT an Evaluation of a Two-day Nevada
Training. Nevada: Univ Nevada Cooperative Extension.
Ramirez, Marizen, Megumi Kano, Linda B. Bourque, and Kimberley I. Shoaf. 2005. “Child and Household Factors
Associated with Fatal and Non-fatal Pediatric Injury During the 1999 Kocaeli Earthquake.” International
Journal of Mass Emergencies and Disasters 23 (2): 129.
Ronan, Kevin R. 2014. Advances and Continuing Challenges towards HFA2 and Post-2015: Background Chapter,
Background Paper Prepared for the 2015 Global Assessment Report on Disaster Risk Reduction. Paris: UNESCO
and UNICEF.
Ronan, Kevin R., Eva Alisic, Briony Towers, Victoria A. Johnson, and David M. Johnston. 2015. “Disaster
Preparedness for Children and Families: A Critical Review.” Current Psychiatry Reports 17 (7): 1–9. doi:10.1007/
s11920-015-0589-6.
Ronan, Kevin R., Kylie Crellin, and David M. Johnston. 2010. “Correlates of Hazards Education for Youth: A
Replication Study.” Natural Hazards 53 (3): 503–526.
Ronan, Kevin R., Kylie Crellin, and David M. Johnston. 2012. “Community Readiness for a new Tsunami Warning
System: Quasi-Experimental and Benchmarking Evaluation of a School Education Component.” Natural
Hazards 61 (3): 1411–1425. doi:10.1007/s11069-011-0070-8.
Ronan, Kevin R., and David M. Johnston. 2001. “Correlates of Hazard Education Programs for Youth.” Risk Analysis
21 (6): 1055–1064.
Ronan, Kevin R., and David M. Johnston. 2003. “Hazards Education for Youth: A Quasi-Experimental Investigation.”
Risk Analysis 23 (5):1009–1020.
Ronan, Kevin R., David M. Johnston, Michele Daly, and Raewyn Fairley. 2001. “School Children’s Risk Perceptions
and Preparedness: A Hazards Education Survey.” Australasian Journal of Disaster and Trauma Studies 1: 2001–
2001.
Save the Children 2008. Legacy of Disasters: The Impact of Climate Change on Children. London: Save the Children UK.
Save the Children 2016. “Education Disrupted: Disaster Impacts on Education in the Asia Pacific Region in 2015.”
Seballos, Fran, and Thomas Tanner. 2011. “Enabling Child-centred Agency in Disaster Risk Reduction.” In Global
Assessment Report on Disaster Risk Reduction, edited by Rashmin Gunasekera, Kamal Kishore, Aromar Revi, et
al.Geneva: UNISDR.
Shaw, Rajib, Koichi Shiwaku Hirohide Kobayashi, and Masami Kobayashi. 2004. “Linking Experience, Education,
Perception and Earthquake Preparedness.” Disaster Prevention and Management: An International Journal 13
(1): 39–49.
Shiwaku, Koichi, and Rajib Shaw. 2008. “Proactive Co-learning: A New Paradigm in Disaster Education.” Disaster
Prevention and Management: An International Journal 17 (2): 183–198.
Shiwaku, Koichi, Rajib Shaw, Ram Chandra Kandel, Surya Narayan Shrestha, and Amod Mani Dixit. 2007. “Future
Perspective of School Disaster Education in Nepal.” Disaster Prevention and Management: An International
Journal 16 (4): 576–587. doi:10.1108/09653560710817057.
Shreve, C. M., and I. Kelman. 2014. “Does Mitigation Save? Reviewing Cost-benefit Analyses of Disaster Risk
Reduction.” International Journal of Disaster Risk Reduction 10 (Part A): 213–235. doi:10.1016/j.ijdrr.2014.08.004.
SK, Achoka Judith, and Maiyo Julius. 2008. “Horrifying Disasters in Western Kenya; Impact on Education and
National Development.” Educational Research and Reviews 3 (4): 148.
Smith, Marilyn. 2011. Training Youth to Prepare Communities for Disasters. Nevada: Univ Nevada Cooperative
Extension.
Soffer, Yechiel, Avishay Goldberg, Galit Avisar-Shohat, Robert Cohen, and Yaron Bar-Dayan. 2010. “The Effect of
Different Educational Interventions on Schoolchildren’s Knowledge of Earthquake Protective Behaviour in
Israel.” Disasters 34 (1):205–213.
Tanner, Thomas. 2010. “Shifting the Narrative: Child-led Responses to Climate Change and Disasters in El Salvador
and the Philippines” Children & Society 24 (4):339–351.
Tanner, Thomas, Mercedes Garcia, Jimena Lazcano, Fatima Molina, Grace Molina, Gonzalo Rodriguez, Baltz
Tribunalo, and Seballos Fran. 2009. “Children’s Participation in Community-based Disaster Risk Reduction and

Downloaded by [202.80.219.254] at 15:52 08 August 2017

CHILDREN’S GEOGRAPHIES

13

Adaptation to Climate Change.” In Community-based Adaptation to Climate Change, edited by Hannah Reid, Terry
Cannon, Rachel Berger, Mozaharul Alam, and Angela Milligan, 54–64. Nottingham: IIED.
Telford, John, John Cosgrave, and Rachel Houghton. 2006. Joint Evaluation of the International Response to the Indian
Ocean Tsunami: Synthesis Report. London: Tsunami Evaluation Coalition.
Towers, Briony. 2015. “Children’s Knowledge of Bushfire Emergency Response.” International Journal of Wildland
Fire 24 (2): 179–189. doi:10.1071/WF13153.
Towers, Briony, Katharine Haynes, Fiona Sewell, Heather Bailie, and David Cross. 2014. “Child-centred Disaster Risk
Reduction in Australia: Progress, Gaps and Opportunities.” Australian Journal of Emergency Management 29 (1):
31.
TR Ministry of Education, Boğaziçi University, Kandilli Observatory, and Earthquake Research Institute n.d. “Basic
Disaster Awareness in Turkish Schools 2001–2005: Final Report.”
Udwin, Orlee. 1993. “Annotation: Children’s Reactions to Traumatic Events.” Journal of Child Psychology and
Psychiatry 34 (2): 115–127. doi:10.1111/j.1469-7610.1993.tb00974.x.
UNICEF 1996. “The State of the World’s Children 1996 – Statistical Tables.”
UNICEF. 2012. UNICEF and Child-centred Disaster Risk Reduction. New York: UNICEF.
UNICEF 2014a. Child-centred Risk Assessment: Regional Synthesis of UNICEF Assessments in Asia. Kathmandu:
UNICEF ROSA.
UNICEF 2014b. The State of the World’s Children 2014 in Numbers: Every Child Counts. New York: UNICEF.
UNISDR 2005. Hyogo Framework for Action 2005–2015: Building the Resilience of Nations and Communities to
Disasters. Geneva: UNISDR.
UNISDR. 2015. Sendai Framework for Disaster Risk Reduction 2015–2030. Geneva: UNISDR.
UNISDR and Plan International 2012. Children’s Action for Disaster Risk Reduction: Views from Children in Asia.
Bangkok: UNISDR and Plan International.
United Nations 1994. “Yokohama Strategy and Plan of Action for a Safer World: Guidelines for Natural Disaster
Prevention, Preparedness and Mitigation.”
US National Commission on Children and Disasters 2010. 2010 Report to the President and Congress, AHRQ
Publication No. 10-M037. Rockville, MD: Agency for Healthcare Research and Quality.
Wachtendorf, Tricia, Bethany Brown, and Marcia C. Nickle. 2008. “Big Bird, Disaster Masters, and High School
Students Taking Charge: The Social Capacities of Children in Disaster Education.” Children Youth and
Environments 18 (1): 456–469.
Webb, Michelle, and Kevin R. Ronan. 2014. “Interactive Hazards Education Program for Youth in a Low SES
Community: A Quasi-experimental Pilot Study” Risk Analysis 34 (10):1882–1893.
WHO 2011. “Disaster Risk Management for Health Fact Sheets: Child Health.”
Wisner, Ben, Piers Blaikie, Terry Cannon, and Ian Davis. 2004. At Risk: Natural Hazards, People’s Vulnerability and
Disasters. 2nd ed. London: Routledge.
World Vision 2015. “Committing to Child-centred Disaster Risk Reduction: What Children Want.”
Wright, Rick W., Richard A. Brand, Warren Dunn, and Kurt P. Spindler. 2007. “How to Write a Systematic Review.”
Clinical Orthopaedics and Related Research 455: 23–29.

View publication stats

