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Abstract

The purpose of this paper is to relate disaster risk reduction activities to learning perspec-
tives and theories. The paper refers to ‘disaster risk reduction activities’ encompassing var-
ious terms used in the existing disaster risk management literature, such as ‘disaster edu-
cation’ and ‘capacity building’. One thing they have in common is the involvement of the
general public in preparing for natural hazards. Disaster risk reduction activities involve
learning, because they aim to change people’s behaviour, perception and emotion. An over-
view of the relationships between disaster risk reduction activities and learning theories
has not been offered, and that is what this paper aims to achieve. ‘How people learn’ has
been studied in the fields of psychology and education over the years. Evolving from the
primary focus of acquisition of knowledge and skills, the understanding of ‘what learning
is’ has broadened to envisage emotional and social dimensions. Referring to the histori-
cal development of five major learning perspectives, the paper links each perspective with
specific disaster risk reduction activities. The foci of the studies of disaster risk reduction
activities have been what people should learn, rather than how people learn. Engagement
with learning perspectives and theories will allow conceptualising how people learn to be
prepared and resilient, which will benefit disaster risk management.

Keywords Disaster risk management - Disaster risk reduction activities - Learning
perspectives - Learning theories

1 Introduction

The purpose of this paper is to relate disaster risk reduction (DRR) activities to learning
theories. The paper uses ‘DRR activities’ to encompass various terms used in the existing
disaster risk management literature and research, such as ‘disaster education’, ‘prepared-
ness actions’, ‘capacity building’ and ‘awareness raising’. One thing they have in common
is the involvement of the general public in preparing for natural hazards, whether in formal
settings, e.g. at school or informal environments, e.g. in a household. The emphasis on
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DRR activities derives from the recognition that combining non-structural soft measures
with structural hard measures is necessary for effective DRR (UNISDR 2015).

DRR activities involve learning, because they aim to change people’s behaviour, percep-
tion and emotion (e.g. Preston 2012; Kitagawa 2017, 2019a; Kitagawa et al. 2017). Given
the Sendai Framework for DRR 2015-2030 places ‘education as a crosscutting issue’ (Shi-
waku et al. 2016, p. 261), it makes sense to discuss DRR activities from learning perspec-
tives. However, an overview of the relationships between DRR activities and learning theo-
ries has not been offered, and that is what this paper aims to achieve. Gaining an overall
understanding of how people learn and how it relates to DRR will contribute to informed
decision-making in responding to the DRR needs of individuals and communities. Within
the overview, the paper also aims to shed light on the applications of learning theories in
DRR research. Some studies refer to specific learning theories in implementing DRR strat-
egies (e.g. Johansson et al. 2013; Samaddar et al. 2015; McEwen et al. 2018). The paper
examines the benefits and drawbacks in existing approaches.

‘How people learn’ has been studied in the fields of psychology and education over the
years. Simultaneously, evolving from the primary focus of acquisition of knowledge and
skills, the understanding of ‘what learning is’ has broadened to envisage emotional and
social dimensions (Illeris 2009). There is also a consensus in educational research that
people learn throughout their lives—Ilifelong—as well as in diverse settings—Ilifewide
(Okumoto 2010; Jackson 2011). The development of learning theories corresponds to the
development of ontological and epistemological perspectives on behaviour, mind and emo-
tion. Within those perspectives, there are a number of sub-theories, theories of instruction/
instructional designs and methods of teaching, which are constantly being advanced (Wei-
bell 2011). Some retain traditional interpretations of the perspectives, while others aim for
novel approaches in understanding learning (Illeris 2009). This paper looks at the historical
development of five major learning perspectives, using learning ‘perspectives’ to refer to
major schools of thoughts (e.g. behaviourism, cognitivism) and learning ‘theories’ to refer
to sub-theories within the perspectives (e.g. conditioning, scaffolding).

The literature used in the study was selected based on its credibility and relevance in
connecting DRR activities and learning perspectives and theories. This study, therefore, is
not a systematic literature review of either topic. For the literature on DRR activities, the
research papers that studied DRR activities and published in international peer-reviewed
journals were interrogated. The journals’ fields included natural hazards (e.g. Natural Haz-
ards), disaster risk management (e.g. International Journal of Disaster Risk Reduction, Dis-
aster Prevention and Management), environmental studies (e.g. Environmental Science &
Policy, Ecology and Society, Journal of Environmental Planning and Management), psy-
chology (e.g. The Journal of General Psychology, Annual Review of Psychology) and edu-
cation (e.g. Pedagogy, Society and Culture, Compare). Some of these papers apply learn-
ing perspectives or theories, which are discussed in the subsequent sections.

For the literature on learning perspectives and theories, textbook-type of literature from
educational psychology, learning theories, as well as original writings from theorists were
reviewed to construct a summary of the historical development and the principles of learn-
ing perspectives and theories. Some journal papers which apply learning perspectives and
theories in the practice in the fields of, for example, nursing and clinical medicine are also
used as points of reference. There is a broad consensus that major learning perspectives are:
behaviourism, cognitivism, constructivism (cognitive and social), humanism and connec-
tivism. This paper focuses on the first three, and besides, ‘social cognitivism theory’ which
entails the features of both behaviourism and cognitivism. Summarising these positions is
an ambitious exercise, given behaviourism alone has ‘at least’ 15 variations (O’Donohue
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and Kitchener 1999). The strategy taken is to combine three to four representative pieces of
literature to extract the perspective’s position on what knowledge is, how people learn, the
role of the instructor and the learner, methodologies for teaching and learning to describe
the development and the principles of the perspective. Within each perspective, many
learning theories have been developed, which include instructional designs and learning
aids. The paper focuses on a few of the major theories which have relevance in discussing
DRR activities. For behaviourism, cognitivism, cognitive constructivism, no DRR litera-
ture could be identified that discuss the DRR activities from those perspectives. Hence, this
paper attempted to make a connection by applying a learning perspective to the activity.

2 Rationale for including learning perspectives in DRR

A rich body of literature and research are available, which develop, implement and evaluate
DRR activities (e.g. Shaw et al. 2011; Johnson et al. 2014). The majority, however, focuses
on the curricula, instructional methods or programme designs of DRR activities, rather
than the learning process of those who are engaged in the activities. For example, Shaw,
Shiwaku and Takeuchi’s (2011) Disaster Education, one of the first comprehensive books
on the topic, is a collection of DRR approaches and methods in various settings but does
not necessarily engage in the issues around learning. This paper consolidates the growing
argument that learning perspectives contribute to developing effective DRR activities (e.g.
Reed et al. 2010; Preston 2012; Kitagawa 2017).

There are probably two groups of research that link DRR activities to learning. The
first ‘social learning’ group is originated in the field of environmental management (e.g.
Pahl-Wostl 2006; Muro and Jeffrey 2008; Cundill and Rodela 2012; Henly-Shepard et al.
2015; Benson et al. 2016; Fisher and Dodman 2019). Borrowing from them, DRR studies
that refer to social learning are increasing, particularly concerning community-based DRR
and participatory approaches (e.g. Johansson et al. 2013; Samaddar et al. 2015; Dittrich
et al. 2016; Murti et al. 2020). The challenge of discussing social learning is its ‘lack of
conceptual clarity’ (Reed et al. 2010) due to its multiple interpretations ‘characterised by
interdisciplinary endeavours and a range of borrowing practices’ (Rodela 2013, p. 164).
Acknowledging Bandura (1977) as the founder of ‘social learning theory’, studies diversely
interpret and apply the concept. There is not yet an agreed position on what knowledge is,
how people learn, the role of the instructor and the learner, methodologies for teaching
and learning. For this developmental nature of the concept, this paper does not treat ‘social
learning’ as a theory. The aim here is to discuss such diversities in the application of the
concept, drawing on Reed et al.’s (2010) critical review of resource management literature.

Reed et al. (2010) address three confusions in the use of ‘social learning’. The first is that
the concept is often used as a synonym for ‘participation’ or ‘collaboration’. Such ‘supposed
social learning projects’ focus on stakeholder participation without discussing whether social
learning occurred. The second confusion is ‘mistaking social learning for its potential out-
comes’, such as pro-environmental behaviour. Social learning does not guarantee such an
outcome; pro-environmental behaviour may develop without social learning. Third, social
learning deals with both individual and wider social learning, which are separate but related
learnings—this recognition is limited. The existing DRR literature that refers to social learn-
ing, although its number is small, shares such ambiguities. The trend seems to be the con-
cept is used as an umbrella term to express their methodological stance—similar to the first
point above—(e.g. Johansson et al. 2013; Murti and Mathez-Stiefel 2019) or their overall
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principle or goal—similar to the second point above—(e.g. Samaddar et al. 2015). The dif-
ference between individual and group learnings is acknowledged but not necessarily dealt
with. In inquiring DRR activities as learning, the application of the concept of social learning
should address ‘learning’. Reed et al. (2010) propose one framework in achieving it: studies of
social learning should demonstrate that: (1) ‘a change in understanding has taken place in the
individuals involved’, (2) ‘this change goes beyond the individual and becomes situated within
wider social units or communities of practice’ and (3) learning occurs ‘through social interac-
tions and processes between actors within a social network’.

The other group of social psychologists and information scientists deploy social construc-
tivist learning perspectives in their pursuance of ‘DRR human science (bosai ningen kagaku)’
as a sub-field in DRR (Yamori and Miyamoto 2016). As opposed to conventional models
which represent knowledge transmission from experts to non-experts, they propose a new
framework for DRR activities that allows reciprocal interactions and collaborations between
the two parties. Removing the expert/non-expert barrier contributes to raising non-experts’
motivation to participate and a sense of ownership (Yamori 2011, 2020; Yamori and Miy-
amoto 2016; Kitagawa 2019b). The group has a clear epistemological stance of ‘collaborative
practice (kyodoteki jissen)’ in forming ‘communities of practice’ (Lave and Wenger 1991).
Their approach will be discussed further in a later section.

In summary, there is an increase in the number of DRR research that refers to learning. It
is however fair to conclude that the application of learning perspectives and theories in DRR
research is limited.

It is worth paying attention to another set of literature, which draws on cognitive and emo-
tional psychology models intending to develop preparedness and resilience in people, even
though its reference to learning is minimal. Spread across various fields of study including
risk management, environmental studies and climate change adaptation, this group of research
applies and furthers the models such as the protective motivation theory (e.g. Neuwirth et al.
2000; e.g. McCaughey et al. 2017), the theory of reasoned actions (e.g. Nguyen et al. 2018)
the protective action decision model (e.g. Lindell and Perry 2012) or the community engage-
ment theory (e.g. Paton 2008; Paton and Jang 2012). Broadly, these models allow an investi-
gation and explanation of ‘a development process that commences with factors that motivate
people to prepare, progresses through the formation of intentions and culminates in decisions
to prepare’ (Paton 2003, p. 210). Most models accommodate psychological, socio-cultural,
organisational and political ‘factors’ based on that scientific information on hazards and risks
alone does not necessarily drive people to prepare for a disaster (Paton 2008).

Learning perspectives also help us to investigate and explain ‘a development process’
which entails motivation, intention, decision and action. The scope, however, is broader given
learning perspectives and theories are ontologically and epistemologically framed, as this
paper describes how each perspective defines what knowledge is, how people learn, the role
of the instructor and the learner and methodologies for teaching and learning. In this light,
learning perspectives and the existing psychology models are supplementary to each other and
could be combined in considering and planning DRR activities.
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3 Applying learning perspectives and theories in discussing DRR

In this section, the paper links four major learning perspectives with DRR activities.
After summarising each perspective and some of its theories, the section discusses both
confirmed and speculative links between the perspective and theories and specific DRR
activities. Table 1 is the overall summary of the discussion.

3.1 Behaviourism

Behaviourism developed between the end of the nineteenth century and the first half
of the twentieth century. It considers knowledge exists outside of the person, and the
primary concern is observable behaviour. Knowledge is acquired through modifying
behaviour, and behaviour is determined by the environment (Eggen and Kauchak 1999;
Schultz 2013). Learning is a change in observable behaviour and can be conditioned
using positive or negative reinforcement. Behaviour resulting in positive reinforcement
(reward) is a condition for good performance, while a behaviour resulting in negative
reinforcement (punishment) is a condition for bad performance. Bad experiences can
lead to fear or anxiety. Motivation to learn derives from factors in the environment,
rather than from the person. This means motivation can be managed through the use of
reward and punishment (Quinn 2000; Santrock 2018).

The predecessor of behaviourism was the Russian physiologist Pavlov, who studied
stimulus—response relationships through laboratory experiments. His theory ‘classical
conditioning’ refers to the process through which an association is made between a con-
ditioned stimulus and an unconditioned response. Undertaking ‘trial and error’ experi-
ments, Thorndike was the first psychologist, who introduced the idea of a ‘law of effect’
in explaining learning. A behaviour prompted by a stimulus achieving a wanted result
will be a learned behaviour. When there is the same stimulus, the same response follows
(Schunk 2012; Lefrangois 2019). With his book Behaviorism published in 1925, Watson
is regarded as the founder of behaviourism. His goal was the prediction and control of
behaviour. Skinner continued this line of work proposing ‘operant conditioning’. Intro-
ducing ‘reinforcement’ to replace a ‘law of effect’, he argued a behaviour which is rein-
forced is likely to be strengthened, while a behaviour which is not reinforced is likely to
be weakened. Thus, the shift from classical conditioning was on the view that learning
depends on the consequences of behaviours (Sternberg and Williams 2010; Bohlin et al.
2012; Schultz 2013).

In behaviourism, the relationship between the instructor and the learner is instructor-
led, which means the instructor sets goals and objectives and demonstrates the level of
performance for the learner to follow. The instructor transfers information to the learner,
managing the learning environment and providing reinforcement. The learner is, there-
fore, a passive recipient of information and knowledge. (Schultz 2013; Kay and Kibble
2016). Methodologies focus on direct instruction and practice and repetition in learn-
ing. The instruction involves defining outcomes and explaining performing procedures.
Evaluation is outcome-based with clear criterion reference. The role of the environment
is vital, which should be stimulating and enhancing (Schunk 2012; Kay and Kibble
2016).
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3.1.1 Behavioural approaches to DRR activities

Explicit links to behaviourism are not been made in the existing DRR literature, but
emergency drills can be regarded as the major example of behavioural activities in the
context of DRR. As Preston (2012, p. 5) puts it: ‘Rehearsal is used to routinise and
familiarise individuals and families with preordained rules of behaviour’. ‘Drop, cover
and hold (on)’ in time of an earthquake is the key ‘rule’ shared worldwide, and people
rehearse or drill the action of dropping, covering and holding in various settings. This
rule aims to establish a stimulus—response relationship—when there is a tremor—stim-
ulus—you must cover and hold—response. Many governments of quake-prone coun-
tries consider ‘Drop, cover and hold’ to be ‘the appropriate action to reduce injury and
death during earthquakes’ (Southern California Earthquake Center 2020a), urging the
populations to learn what to do during an earthquake (Mahdavifar et al. 2009; New Zea-
land National Emergency Management Agency 2020a; Southern California Earthquake
Center 2020b). The same principle of stimulus—response applies in tsunami evacuation
drills, which aim to establish behaviour—if there is an evacuation order, you evacu-
ate. Whether at school, work or in the neighbourhood, a drill in the normal time is
conducted to practise the event of evacuation following the instruction of which route
to take to arrive at the evacuation area within the given time. The drill is repeated to
establish stimulus—response. Particularly since the 2004 Indian Ocean tsunami and the
2011 Tohoku tsunami, many governments have developed better early warning systems
and evacuation plans. For these measures to work effectively, a number of experts have
emphasised the significance of investments in DRR education, including drilling exer-
cises (Esteban et al. 2013; Mikami et al. 2014).

The major critique of behavioural approaches was they neglect learners’ inner motiva-
tion, thoughts and emotions, which led to the emergence of cognitivism. In an emergency
which requires immediate action to protect oneself, learning to respond to a stimulus with-
out involving thinking and feeling appears to serve the purpose. There remains a ques-
tion of a reward. Drills are hypothetical scenarios, but positive reinforcement could still be
made by, for example, timing the evacuation or offering positive feedback.

3.2 Cognitivism

Cognitive science, particularly human and computer sciences, began taking shape in the
1960s as an opposition to behaviourism (Weibell 2011). Cognitivism views knowledge
exits outside of the person but considers knowledge acquisition as information process-
ing rather than memorising and repetition. Learning, therefore, is a mental activity which
is an internal process of thinking, understanding and organising information. Previous
experiences and existing knowledge play a large part in the process of learning (Sternberg
and Williams 2010; Bohlin et al. 2012). Cognitivists studied perception, as well as how
knowledge is acquired, stored and used (Weibell 2011). Atkinson and Shiffrin pioneered
the ‘information processing” model, which refers to the three-stage memory storage of sen-
sory register, short-term memory and long-term memory (Atkinson and Shiffrin 1968).
As a critique of the information processing model, Ausubel argued for ‘meaningful learn-
ing’ (Ausubel 1962). For effective learning, ‘assimilation’ has to happen (Ausubel et al.
1978). It indicates the integration of new information into the learner’s existing cognitive
structure—what she/he already knows. For Gagné, learning was more than assimilation.
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Gagné asserted there are different types of learning and learning outcomes, each of which
requires a specific instructional design. He introduced a common set of steps. His ‘cumula-
tive learning’ theory asserted knowledge and skills have a hierarchy, and learning follows
from a lower- to a higher-order (Gagné 1985).

Cognitivism is instructor-centred in a way that the information is transmitted from
someone who knows (i.e. instructor, expert) to those who do not know (i.e. learner, nov-
ice). The difference from behaviourism is the instructor organises the content to suit the
learner’s levels and needs, with tools and aids, and the learner actively processes the con-
tent. The expert-novice division is clear, even though learners’ active engagement is a req-
uisite in achieving learning (Ausubel et al. 1978; Schunk 2012). Expert-novice method-
ologies involve support tools, such as ‘advance organizers’ introduced by Ausubel (1962),
which aim to provide learners appropriate ‘subsumers’ in advance of the main task. ‘The
nine events of instructions’ proposed by Gagné (1985) address the different types of learn-
ing and learning outcomes mentioned above. The standard nine steps begin with ‘Gain
attention’, ‘Inform learners of objectives’ and end with ‘Enhance retention and transfer to
the job’, which were based on empirical studies on the instructional procedures and the
information-processing model of learning. The nine events of instructions are widely
applied in various learning contexts to the present date as a starting point for every type
of learning, including problem-solving, learning through inquiry and peer learning (Eggen
and Kauchak 2013; Santrock 2018).

3.2.1 Cognitivist approaches to DRR activities

DRR experts have developed and implemented a wide range of cognitivist activities, even
though no explicit reference to cognitivism is made. One example is DRR seminars or lec-
tures providing the audience with specialised knowledge and skills in a given educational
setting whether at a school, university or public forum. How far the content of the input
is structured may vary. There may also be a limitation to achieving ‘meaningful learn-
ing’ through a one-off seminar. The common goal, however, is for the audience to process
the information, understand it, remember it and use it when needed. The likeliness is the
more formal the setting is, the more structured the content becomes. In some countries,
disaster education curriculum is available, even though it is not necessarily a compulsory
subject. New Zealand has a voluntary curriculum-based platform called “What’s the Plan,
Stan? for teaching disaster preparedness in primary schools (New Zealand National Emer-
gency Management Agency 2020b). The comprehensive teaching and learning resources
are divided into different year groups, aiming for acquiring scientific knowledge of haz-
ards and raising preparedness awareness. Specific advice is offered to teachers, in which
cognitive methodology can be identified: ‘Link new information to prior knowledge and
learning’ and ‘Understanding how the science of natural events links to the social impacts
in your local area creates many opportunities to create learning pathways’ (New Zealand
National Emergency Management Agency 2020b).

Public seminars, university lectures and disaster education at school are based on
instructor-centred and expert-novice methodologies. The speaker, lecturer or teacher—
expert—pass knowledge and skills to the audience or pupils—novice—who process the
received information and assimilate it into their existing knowledge-base. “What’s the Plan,
Stan?” may have referenced Gagné’s instructional design to enable ‘cumulative learning’
starting from basic to complex knowledge. Teachers in New Zealand are highly likely to
have planned lessons taking their pupils’ levels and needs into consideration with the use
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of teaching tools and learning aids. There is an evaluation study of the implementation
of ‘What’s the Plan, Stan?’, which concludes the inconsistency in the implantation of the
national strategy (Johnson et al. 2014). The teachers who used the resource were satisfied
with its usefulness, but many needed more assistance and guidance in utilising the resource
fitting into the existing curriculum activities (Johnson et al. 2014). Cognitivist approaches
hence have a reliance on instructors’ capabilities.

3.3 Social cognitivism theory

This is Bandura’s (1986) theory, which encompasses both behavioural and cognitive char-
acteristics. This paper treats it independently from either because of its duality. Bandura
initially called the theory ‘social learning theory’ (Bandura 1977). As discussed earlier,
the origin of ‘social learning’ is here, but it has branched out into multiple versions. Ban-
dura shifted his position across 30 years of his career—from a behavioural alignment (Ban-
dura 1977) to a cognitive preference (e.g. Bandura 1996, 1986) and towards an agentic
perspective of social cognitive theory (e.g. Bandura 2001) and towards a psychology of
human agency (e.g. Bandura 2006a) (Weibell 2011). Thus, it is hard to fit Bandura under
one perspective. Bandura himself explains social cognitive theory synthesises concepts
and processes from behavioural and cognitive thinkings: ‘the social portion of the title
acknowledges the social origins of much human thought and action; the cognitive portion
recognizes the influential contribution of cognitive processes to human motivation, affect,
and action’ (Bandura 2006b, p. 65).

3.3.1 DRR activities applying social cognitive theory

Social cognitive theory involves many key concepts. The foundation concept is ‘triadic
reciprocality’, which indicates reciprocal interactions between personal, behavioural and
environmental factors (Bandura 1986, 1996). In addition to behavioural views that the
environment determines behaviour, social cognitive theory advocates that behaviour also
determines the environment and that personal cognition influences both behaviour and the
environment. The reciprocality is applied in further concepts of learning. Social cognitive
theory includes learning through actual doing, but also learning from the consequences of
the doing—this is called ‘enactive learning’. People generally wish to learn behaviours that
match their values and beliefs and that have desirable consequences. ‘People’s cognitions,
rather than consequences, affect learning (Schultz 2013, p. 121)’. Bandura saw much of
learning occurs through observation. ‘Observational learning’, comprising four processes
(attention, retention, reproduction, motivation), occurs by watching or modelling others’
behaviours. There are three kinds of models—°‘live’ (a behaviour in person), ‘verbal’ (by
explanation) and ‘symbolic’ (Internet sources, films, books) (Bandura 1986; Zimmerman
and Schunk 2003). Observational learning can happen with ‘vicarious reinforcement’
(Bandura et al. 1963; Bandura 1996) through verbal and symbolic models. Bandura (2001;
2006a) also discussed efficacy and agency in both individual and collective senses. Effi-
cacy is one’s belief that she/he can achieve the set goal or produce wanted outcomes. Effi-
cacy then determines agency. If one does not have the belief, there is little motivation to
make an action. The same mechanism applies in a group context. Bandura believed human
beings do not live in isolation, and ‘interdependent efforts’ are necessary for achieving
most of what they wish to achieve. This is where ‘collective agency’ is exercised amongst
those who share a common goal, leading to collective action.
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The role of the instructor is a model in social cognitive theory, from whom the learner
obtains an understanding of how to perform. ‘The instructor’ is not necessarily a person
in vicarious learning. Methodologies are focused around observation and performance.
Sports can be a helpful setting. A coach explains and demonstrates the theories and tech-
niques of the sport, the learner observes, practices and also responds to the coach’s feed-
back. The learner may learn from watching professional players perform perfectly. Social
cognitive learning involves setting goals, judging anticipated outcomes of actions, evaluat-
ing progress toward goals (feedback) and self-regulating thoughts, emotions and actions
(self-evaluation) (Weibell 2011; Schultz 2013).

As discussed earlier, ‘social learning’ is gaining a stake in DRR research, however, a
clear application of Bandura’s social cognitive theory cannot be found. What this paper can
suggest is certain DRR activities have certain aspects of social cognitive theory. Training,
workshops and events in which acquisition of physical skills takes place, such as how to
undertake cardiopulmonary resuscitation (CPR) or how to use a fire distinguisher, have the
features of enactive observational learning. Learning by modelling is a powerful means of
perfecting performative skills (Aliakbari et al. 2015). An expert instructor demonstrates the
correct skills, and learners imitate and practise them until they receive affirmation from the
instructor. Learners can vicariously develop cognitive preparedness and resilience through
reading or watching DRR leaflets and videos.

Vicarious experience may also happen by simply observing others’ disaster experiences.
‘The miracle of Kamaishi’ is a good example of that. All pupils from Kamaishi Elementary
School survived the 2011 Tohoku tsunami. They had been taught tsunami tendenko and
trained to protect themselves in case of a tsunami. The Tohoku dialect indicates, ‘if you see
a tsunami approaching, run towards a higher ground on your own without relying on oth-
ers, trusting your family and friends are fine’ (Yamori 2012). Kamaishi was compared with
other schools that lost many pupils due to not making their own decision to evacuate. ‘The
miracle of Kamaishi’ was vicarious learning for the rest of Japan—without experiencing
the tsunami and evacuation, both experts and laypersons learned the criticality of tsunami
tendenko. It was re-evaluated and became the central strategy in tsunami preparedness.

3.4 Constructivism

Constructivism established by the 1980s saw knowledge as construction. Aiming to clarify
the relationship between human experience and the creation of knowledge, constructiv-
ism focuses on the integration of skills and knowledge in the real world. Constructivism
had a significant impact on various disciplines in social science with two branches: cogni-
tive constructivism focuses on individuals, while social constructivism focuses on groups
(MclInerney and MclInerney 2002; Schultz 2013; Santrock 2018).

3.4.1 Cognitive constructivism

Knowledge is constructed by the person through her/his cognitive process interpreting
the information from the environment, including other people. The interpretation varies
depending on personality, beliefs, cultures and experiences. Such subjective representa-
tions of objective reality become knowledge. Learning is constructed by the learner. This
means learning is unique based on individual mental models and prior knowledge struc-
tures. The incoming information is not automatically received but processed through the
pre-existing mental structures. Learning is strongly associated with discovery and hence
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requires self-regulation. Learning also takes the forms of the building of conceptual struc-
tures through reflection and abstraction (Weibell 2011; Schunk 2012; Lefrancois 2019).
One of the most influential constructivist theorists is Dewey (1933). The educational phi-
losopher advocated ‘progressive education’ to modify the traditional approaches to teach-
ing and learning (Schunk 2012). He argued that education at school was detached from
real-world situations and that children should be taught how to think rather than memoris-
ing facts. Learning by doing, often referred to as ‘experiential learning’ (Kolb 1984), is at
the heart of progressive education. An educational psychologist Piaget proposed ‘cogni-
tive development’ theory based on his belief that mental growth and physical growth were
inseparable. He proposed four developmental stages that represent a linear progression
from ‘spontaneous movements and reflexes’ in the ‘sensorimotor’ and ‘preoperational’
stages, to acquire habits in the ‘concrete operational’ stage and to acquire intelligence in
the ‘formal operational’ stage (Piaget and Inhelder 1969, p. 5). Bruner was in line with
developmental learning but believed children are capable of understanding complex ideas
when they are introduced in an organised and supported way. He is known for ‘learn-
ing through discovery’—*‘discovery’ does not necessarily mean invention, but obtaining
knowledge though personal exploration (Bruner 1960, 1961).

The learner takes an active role in constructing her/his understanding, and thus learner-
centredness is the principle. Rather than receiving it from someone who knows, the learner
proactively engages in observation, processing and interpretation of the new content. This
means the instructor has the role of a facilitator (McInerney and Mclnerney 2002; Yardley
et al. 2012; Eggen and Kauchak 2013). The emphasis of methodologies is on the activity of
the learner during the construction of knowledge, such as discovery learning, exploratory
learning and peer learning. Experiential learning emphasises hands-on activities and field
projects enable learners to prepare for the real world where teamwork, critical thinking,
creativity and the ability to work independently are required (Yardley et al. 2012; Kolb
2015). Bruner’s (1960) ‘spiral curriculum’ is a structure for teaching complex ideas, which
starts with introducing the simplified version of the ideas and later on, returning to more
complex versions of them. Bruner also recommended ‘scaffolding’ (Wood et al. 1976) as a
teaching and learning methodology. It refers to consecutive organised support for learners
to achieve the next levels of knowledge and skills acquisition. As the metaphor implies, the
instructor gradually removes the support until the learner gains independence in the learn-
ing process.

3.4.2 Social constructivism

Social constructivism views knowledge is a social production based on how a person inter-
acts with others and experiences environments. Social and cultural exchanges within the
environment in which children grow up determine thinking and behaviour. Learning is
social and cultural and through exchanges and interactions. Learning is understood as the
process through which the learners are integrated into a learning community, not merely as
the assimilation of new information. The learning community is context-specific, in which
the process of collaboration becomes the key to achieving quality learning. Learning can
be an incidental outcome that accompanies these social processes (Eggen and Kauchak
1999; Mclnerney and Mclnerney 2002; Santrock 2018). While Piaget’s position was cogni-
tive development being almost universal, Vygotsky argued the interaction of interpersonal
(social), cultural-historical and individual factors determines human development (Scrim-
sher and Tudge 2003). He considered a language, which is part of the culture, plays a
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central role in learning, because learning occurs through ‘collaborative dialogue’ to enable
social interactions with family and friends, peers or neighbours. The dialogue is particu-
larly significant in ‘the zone of proximal development (ZPD)’ (Vygotsky 1978). One can
reach some goals without help but can only achieve certain areas when there is support
from ‘more knowledgeable others’—e.g. a skilful teacher, digital sources. ZPD refers to the
situation of the latter. Taking Vygotsky’s position further, Lave and Wenger (1991) devel-
oped the theory of ‘situated learning’ through ‘legitimate peripheral participation (LPP)’ in
‘communities of practice’. They view ‘learning’ as ‘increasing participation in communi-
ties of practice’ which involves ‘the whole person acting in the world’ (Lave and Wenger
1991, p. 49). Their focus is on the structure of social practice in which learning occurs, not
on curriculum and pedagogy. The concept of LPP is ‘an analytical viewpoint on learning,
a way of understanding learning’ (Lave and Wenger 1991, p. 40). Learning indicates ‘a
relation to social communities’, moving from ‘peripheral participation’ towards ‘full par-
ticipation’ (Lave and Wenger 1991, p. 49). The legitimacy of participation lies in the ways
of belonging to the community. ‘Peripheral’ indicates the inclusive nature of ‘participation’
defined by the community. Wenger later offered a clear definition of ‘communities of prac-
tice’: they are ‘groups of people who share a concern or a passion for something they do
and learn how to do it better as they interact regularly’ (Wenger 2009).

A group of participants are the learners, who are members of society. A facilitator or an
organiser might support the group as a ‘more knowledgeable other’ in ZPD, but the mode
of her/his instruction is constructive rather than top-down. The relationship between them
tends to be collaborative, aiming for co-construction of knowledge (Eggen and Kauchak
1999; Scrimsher and Tudge 2003). ‘A community of practice is not merely a club of friends
or a network of connections between people. It has an identity defined by a shared domain
of interest (Wenger 2009)’. Membership is fostered through participation and commitment.
Methodologies value proactive participation to enable active learning of the learner. A
group of people who have a common interest in a subject collaborate over a certain period,
sharing ideas/strategies to determine solutions and build innovations. They support each
other, share information and ‘build relationships that enable them to learn from each other’
(Wenger 2009). Thus, the emphasis is on the whole rather than components. ‘More knowl-
edgeable others’ may help novice learners to progress in gaining knowledge and skills.
Interactions in the environment, whether in apprenticeships or collaborative projects, stim-
ulate developmental processes and foster cognitive growth. Discussion groups, workshops
or scaffolding learning in which learners actively participate exchanging different views
against a subject are prevalent methods (Mclnerney and Mclnerney 2002; Scrimsher and
Tudge 2003; Thomas et al. 2014; Aliakbari et al. 2015).

3.4.3 Cognitive constructivist approaches to DRR activities

Cognitive constructive approaches involve learning by doing, discovery learning and peer
learning. UNESCO Global Geoparks (UNESCO 2020a), of which number is currently 147
in 41 countries, can be considered as one. Geoparks are ‘unified geographical areas where
sites and landscapes of international geological significance are managed with a holistic
concept of protection, education and sustainable development’ (UNESCO 2020a). The idea
of geoparks derived from the realisation of the need for broad knowledge-base and pre-
paredness enhancement as one of the responses to ‘the devastating destructions’ caused
by catastrophic events such as the 2004 Sumatra and the 2011 Tohoku earthquakes and
tsunamis (Fassoulas et al. 2018). ‘Education about our dynamic planet is the most effective
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way to help our local communities to coexist in accordance with our risky nature’; thus,
geoparks should ‘utilize the experience of local communities and of the destruction that
occurred as a tool for the education in geo-hazard prone areas of the Earth’ (Fassoulas et al.
2018, p. 179). Visiting an actual geosite differs from learning from books or visual aids.
In addition to organised learning opportunities, tourist-learners are also a target in ‘geo-
tourism’, which is to promote sustainable local economic development (UNESCO 2020b).
Tourists visit to enjoy, appreciate and engage in geosites, but also to learn from them about
both ‘forms’ (e.g. landforms, sediments) and ‘processes’ (e.g. volcanism, erosion) of geol-
ogy (Dowling 2011).

Storytelling for DRR can also be understood through cognitive constructivism. As
Bruner (1991) indicates, a story, or a narrative, is a powerful instrument which helps
develop cognitive knowledge, as well as a useful cognitive tool to support the learner dur-
ing the meaning construction (Bruner 1991). Three uses of storytelling can be identified
concerning DRR: storytelling as a resource for preparedness (e.g. Gu 2011; Gaeta et al.
2014; Hou 2019), a means for personal recovery (e.g. Lindahl 2012; Carlin and Park-Fuller
2012; Kargillis et al. 2014a) and as a remembrance/legend/oral history for awareness-rais-
ing (e.g. Takano and Atsumi 2007; Lindahl 2012). The first group tends to involve devel-
oping a digital simulation of disaster scenarios with the use of technologies so that the
learner(s) obtain the knowledge and skills to self-help in real situations. The second group
is talking therapy to recognise and convey the emotional impact of survivors in post-disas-
ter contexts. According to Harvey (1996), accepting and facing pain could help survivors
become stronger. The storyteller recovers from the pain by telling her/his observation and
interpretation of the disaster and its impacts, which is a cognitive constructivist process.
Research shows storytelling contributes to raising awareness and building social capital
amongst the audience (Harvey 1996; Kargillis et al. 2014b). This suggests storytelling
entails social constructivist aspects as well, which is the third group’s focus. They intend to
share the story for it to be remembered.

Learner-centredness is the core principle of cognitive constructivist approaches. Geop-
arks offer an opportunity for the learner to construct a piece of new knowledge about the
geology and the site through her/his cognitive process of the information provided and
hands-on experience in the park. In this light, natural science museums, memorial muse-
ums and field studies also share the same principles. The instructor or expert is present as
a facilitator to support gradual learning—scaffolding—of learners. Storytellers construct
their knowledge through recalling, reflecting and recording their own experiences. There
may be an expert facilitator supporting this process. The audience of the story also con-
structs their knowledge through listening and comprehending the storyteller’s experience
and thoughts and simultaneously reflecting on their own behaviours and perceptions.

3.4.4 Social constructivist approaches to DRR activities

This paper suggests that DRR activities based on social constructivism are expand-
ing because of the growing emphasis on community-based, bottom-up or participatory
approaches in co-constructing DRR knowledge and practice (Kitagawa 2019c). The studies
around community and participation tend to be intervention projects funded by govern-
ments, donors, researchers, businesses, or the combination amongst them. Compared to
these, the studies on self-organised activist groups, which are grassroots informal groups
aiming to resolve forgotten issues in the communities are smaller in numbers (Seebauer
et al. 2019). Both types of studies do not always refer social constructivism, but mostly, its
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certain features are identifiable in the target DRR activities, i.e. community members or
participants having ‘a shared domain of interest’, and LPP in forming communities of prac-
tice (e.g. Murphy 2007; Dittrich et al. 2016; Tanwattana 2018; Samaddar et al. 2018, 2019;
Li and Tan 2019). McEwen et al.’s (2018) study on action flood groups in England looks
at an intervention programme based on a ‘co-working model’ having a civil agency as an
intermediary between government authorities and citizens. The intermediary agency is a
voluntary organisation in itself but with more expertise and resources playing a facilitating
and empowering role for communities. The study demonstrates the learning journeys from
peripheral towards full participation of the members of two newly formed action groups.
In the beginning, collaboration was hard for the group members and the facilitator from
the intermediary agency—a more knowledgeable other. ‘Hot-headedness’ of certain mem-
bers and ‘less-vocal’ members were normalised within the participatory process achieving
‘constructive dialogue’ (McEwen et al. 2018, p. 334). There is a clear indication that the
DRR activity they studied has a social constructivist perspective, even though McEwen
et al. themselves position their study in the realm of ‘social learning’.

One example that does connect DRR activities and a learning theory deploy LPP and
communities of practice in implementing collaborative DRR (e.g. Shiroshita and Yamori
2011; Iwahori et al. 2017). They argue that expert researchers are part of ‘a community
of practice’ (Lave and Wenger 1991), supporting laypersons’ ‘legitimate peripheral par-
ticipation’, aiming for their full participation exercising agency. Iwahori et al. (2017), for
example, studied a project which aimed to convert a seismological observatory into a dis-
aster science museum in Japan based on the collaboration between expert seismologists
and non-expert volunteers. The study identifies the shift in volunteers’ identity from nov-
ice volunteers—peripheral participation to ‘semiexperts’—towards full participation in the
joint venture (Iwahori et al. 2017).

Social constructivist approaches define learning quite differently from other perspec-
tives. Learning is social, cultural and communal, and no longer belongs to one individual.
Learning derives from ‘a common interest’, such as flood preparedness or the creation of a
disaster science museum. It is pursued through interactions and collaborations amongst the
group members, and therefore, a sense of belonging and a membership identity develop.
The collective goal is more emphasised than the individuals’ interests. Expert-novice dif-
ferences are not necessarily emphasised, and in fact, some research aims to eliminate the
expert-novice boundary as described above. Considering DRR activities using social con-
structivist perspectives is relevant, given the growth of the research and literature examin-
ing as community-based, bottom-up or participatory approaches to DRR.

4 Conclusion

Three tentative conclusions can be drawn from this study. First, it has confirmed the limited
reference to learning perspectives and theories in DRR literature. Except for the case of
LPP and communities of practice discussed above, the foci of the studies of DRR activities
have been what people should learn, rather than how people learn. Engagement with learn-
ing perspectives and theories will allow conceptualising how people learn to be prepared
and resilient, which will then benefit disaster risk management planning. Social learning is
a promising area. Drawing on the definitions and frameworks being developed in the field
of environmental management, DRR research could tease out the process and outcome of
public participation.
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Second, it may not be straightforward to associate a DRR activity with one learning per-
spective. Returning to the example of storytelling, it may be initially designed as a cogni-
tive constructivist activity but entails a social constructivist aspect when the story is shared
with others. An overall tendency for a disaster education curriculum at school may be cog-
nitivism, but the curriculum is likely to include a variety of activities such as group dis-
cussions and field trips. Emergency drills are behavioural, but before practising the drills,
there may be cognitive lessons to explain what a tsunami is. Thus, the paper recognises the
complexities of linking DRR activities with learning. Nonetheless, the argument here is the
potential usefulness of learning perspectives and theories in DRR research.

The third point is about the recent emphasis on community-based DRR and participa-
tory approaches. The democratic methodology is certainly significant. Currently, however,
there seems to be too much reliance on the methodology as if it is a panacea. All DRR
activity examples discussed in this paper have a particular role to play: through a repeti-
tive evacuation drill, people develop a reflex so that they can act immediately when they
are aware of the risk; in visiting a geopark, people gain an understanding of, for instance,
the volcano through sensory as well as cognitive experiences; people can vicariously learn
to manage risks by watching documentary programmes or from Internet sources. How a
community or an institution could ‘pick and mix’ activities to meet their needs maybe the
question to ask.

Two learning perspectives this paper did not discuss could also have a role to play in
DRR. Humanism values the totality of human existence as a free person and maximising
human potential. There are a few examples (Chadderton 2015; Kitagawa 2016) that relate
DRR activities with lifelong learning, which is one of the branches of humanism. Con-
nectivism represents ‘digital age learning’, which is about how Internet technologies create
new opportunities for people to learn and share information (Siemens 2005). Jung et al.
(2013), for example, examine community media connectedness in a post-disaster context.
Connectivism has relevance in the 21st-century DRR activities.
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