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FOREWORD
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Foreword

Climate Change is the defining issue of our time, an era in which Vanuatu's young people are
now facing climate impacts that are profoundly changing their ability to enjoy the stable,
sustainable and prosperous nation we strive to build. Climate Change is the biggest security
threat to Vanuatu and its people now and in the future.

The Government of Vanuatu has prioritized the issue of climate change through Parli
Resolution including by making a commitment to sponsoring a motion to the upcoming
United Nations General Assembly to request the International Court of Justice for an Advisory
Opinion on how international law provides protections for human rights and intergenerational

equity.

Our children are our future, and we must do all we can to preserve and enhance their way of
life, their identity, and their aspirations in the face of unconscionable loss and damage.
Climate Change education is an area in which my government has made substantial progress,
including by mainstrcaming climate change fully into the formal curriculum, developing
technical and vocational climate education and training programs, and documenting.
promoting and encouraging traditional education about climate and the environment through
chicfs, elders and community champions.

This thesis by Dr Charlie Pierce is a welcome and timely contribution that fills the remaining
policy and practice gaps in climate and disaster resilience education. | thank Dr Pierce for his
decades of service to Vanuatu, this new and innovative academic work, as well as his
unwavering commitment to the resilience of our present and future generations.

Gouvernement de la République de Vanuatu, Bureau du Premier Ministre, SPP 053, Port Vila,
Tel (678) 22413 - Fax (678) 26301




ABSTRACT

The Effectiveness of Formal and Traditional Learning about Climate and

Disaster Resilience in Vanuatu

Charles Andrew Evan Pierce

This research focuses on Vanuatu, one of the planet’s most at-risk countries to

natural hazards.

Firstly, and using a proposed model for resilience education, | apply mixed methods
to investigate the efficacy of formal school and post-school systems in helping
students learn about climate and disaster resilience, as measured by changes in
their knowledge, skills, attitudes and behaviour. At junior secondary level, a survey
among 363 students on the deployment of a pictorial resource on climate change
proves that it is most effective in promoting actions that build adaptive capacity, but
less so in fostering scientific understanding. At upper secondary level | find potential
for resilience education in three optional subjects, but 82% of students have already
left school, and course evaluation by 180 students and their teachers reveals an
emphasis on cognitive learning, a lack of stimulating resources and limited field
experience. There is also a mismatch between national policies on resilience and
the classroom reality. Of all formal systems, the most effective resilience education
is occurring through Technical and Vocational Education and Training (TVET)
courses that involve practical activity, student-centred pedagogy, contextualized

learning materials and traditional knowledge.

Secondly, | use surveys and interviews to determine the extent to which informal
education about resilience is taking place through the intergenerational transmission
of traditional knowledge, skills and social capital, and its relevance to the nation’s
future. Results demonstrate that such transmission is declining in the face of rural-
urban migration and rise of digital technology. However, recent experiences during
severe cyclone Harold endorse the value of traditional warnings and resilience
strategies for the recovery of remote populations, and TVET courses in Vanuatu

offer a model for the introduction of similar programmes in school classrooms.
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CHAPTER 1: INTRODUCTION

1.1 Background to the Research

Vanuatu is an archipelago of 83 volcanic and raised reef islands in the tropical south-
west Pacific (Figure 1.1). Culturally part of Melanesia, along with Papua New
Guinea, the Solomon Islands, New Caledonia and Fiji, it has been inhabited for some
3,000 years (Valentin et al, 2016). Named the New Hebrides by Captain James
Cook in 1774, the islands attracted European explorers, traders and missionaries,
and in 1906 became a joint colony of Britain and France, known as the Anglo-French
Condominium of the New Hebrides. In 1976, 105 different indigenous Austronesian
languages were identified as still extant in the island group (Tryon, 1976, p. 87),
although a few of these may now have disappeared. The New Hebrides achieved
independence in 1980, becoming the Republic of Vanuatu and adopting English,
French and Bislama (a variety of Pidgin English/French) as its official languages. In
the national census of 3 August 2020, Vanuatu had a population of 300,019, of
whom 66,753 (22%) were living in the two main urban areas of Port Vila and
Luganville. Approximately 39% of the total population were aged 14 years and

younger (Vanuatu National Statistics Office, 2021).

As a Geography graduate and trained educator, | first came to the New Hebrides in
1971 as a young volunteer teacher at Nur Baha’i School in Port Vila. | then worked
for the Condominium Bureau of Statistics, specialising in census operations, and in
this capacity had the opportunity to visit and interact with the inhabitants of almost all
islands and a majority of villages. Just prior to Independence | was invited to serve
on the New Hebridean committee that chose the name and national symbols for the
new nation. Between 1979 and 2013, | was employed in various educational
projects, including head of Geography and Social Science at Malapoa College, the
nation’s leading and largest English-medium secondary school; lecturer and course
developer at the Vanuatu Institute of Teacher Education; chief examiner in
Geography and Development Studies at year 12 and 13 level for Vanuatu and the
South Pacific region; part-time tutor in Geography and Earth Science at the
University of the South Pacific’s Emalus Campus in Port Vila; and consultancy work
on climate change commissioned by the Secretariat of the Pacific Community (SPC)

and Deutsche Gesellschatft fiir Internationale Zusammenarbait GmbH (G1Z).



Figure 1.1 Map of Vanuatu showing active volcanoes, tracks of category 5 cyclones Pam
(2015) and Harold (2020), and schools participating in my research
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Always fascinated by weather, climate and environmental change since childhood,

almost five decades in Vanuatu have seen a growing motivation to enable my
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students to become actively involved in climate change mitigation and adaptation -
a desire reinforced through my real-life experiences of severe cyclones and
burgeoning environmental degradation in coastal areas. Thus between 2014 and
2018 | created and taught two specialised semester-long courses on climate change
and disaster risk reduction for delivery at TVET (Technical and Vocational Education
and Training) level, initially designed for 35 of Vanuatu’s Rural Training Centres in
the outer islands, but actually delivered at the Vanuatu Institute of Technology. The
experience of working with young adults in these two courses (Pierce, 2019) has set
me on a path of learning to investigate the most effective ways of educating children,
youth, adults and communities in Vanuatu to become more resilient to disasters and

the impacts of climate change.

Another incentive for the present research arises from a survey carried out by my
Certificate 3 Resilience students on the island of Nguna during 2018 (Pierce, 2019).
Nguna is the largest of the small islands off the north coast of Efate, and has been
the target of awareness programmes on climate change and disaster risk reduction
by government and non-government agencies over the past decade, perhaps to a
greater extent than on any other island of Vanuatu with the exception of nearby Pele.
The students (Figure 1.2) interviewed a total of 120 people (64 males and 56 females
of all ages) in the five villages in which they were living in order to ascertain
respondents’ perceptions of climate change. Results show that although most
people in the sample had heard of climate change, only about half of them had some
understanding of its meaning. Regarding its causes, 90% of respondents could
identify pollution and/or deforestation as key factors, but no-one mentioned carbon
dioxide and only 2% mentioned natural factors. For impacts, the three most
commonly reported were changes in yields of crops and fruits; sea level rise and
coastal erosion; and changes in temperature and seasons: the wide range of other
impacts mentioned reflects the keen observations of populations dependent on
natural ecosystems for their livelihoods and survival. My learning from this initial
survey was that even after many interventions to raise community consciousness of
climate change and of practical strategies to address it, the general level of
understanding among Nguna’s population remains fairly limited. The implication is
that on other islands of Vanuatu, which have not benefited from such attention,
awareness of climate change and actions to mitigate and adapt to its impacts could
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be even lower. Hence research is needed to investigate ways of educating
individuals and communities throughout Vanuatu so that they can build greater

adaptive capacity to climate change.

Figure 1.2 Resilience students interviewing a family about climate change in the village of
Malaliu, Nguna, Vanuatu, in December 2018

Author, 2618 .

A third significant factor motivating my research into resilience education is an
overarching conviction in the set of principles enunciated by Baha'u’llah, Founder of
the Baha'i Faith. The Baha’i Writings explain that God is beyond the understanding
of human minds, but that throughout the ages, He has sent a succession of divine
messengers, known as Manifestations of God, to educate and guide humanity.
Baha'u’llah (1817-1892) is the most recent of these Manifestations (Baha’i
International Community, 2021). Baha’i beliefs address essential themes such as
the fundamental equality of all humans, the oneness of God and religion, the
imperative to promote unity and justice, the abolition of all forms of prejudice,
community-building based upon spiritual and material reality, equal opportunities
accorded to women and men, a symbiotic relationship between humans and their
environment, the harmony of science and religion, universal education, the need for
consistency between belief and practice, and many others. As a Baha'i, |

understand that the purpose of education is to bring out each individual’s
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potentialities, and so any course on resilience must involve participatory learning,
with the learner at the centre. It must also promote cooperation rather than
competition, emphasize service to the community, and show that the delicate
balance between humans and their natural environment is today being compromised

by excessive resource consumption and consumerism.

1.2 Vulnerability of Vanuatu to Hazards and Climate Change

As a small island developing state (SIDS) in the South Pacific, Vanuatu is highly
vulnerable to the impacts of natural hazard-related disasters and climate change
(Connell, 2013; Le Dé et al, 2018). In 2021, the World Risk Report (Bundnis
Entwicklung Hilft, 2021), calculated for 181 countries on the basis of exposure,
vulnerability, susceptibility and coping and adaptive capacities, identified Vanuatu as
the planet’s most at-risk country to natural hazards, with an index of 47.73 — much
higher than that of the next two countries, the Solomon Islands (31.16) and Tonga
(30.51). By 2022, however, calculation of the World Risk Index is fundamentally
restructured: based on a wider range of factors, the Philippines is now the most at-
risk, with Vanuatu ranked 49™ of 193 countries (Buindnis Entwicklung Hilft, 2022).

Vanuatu’s vulnerability can be explained by its high exposure to extreme natural
events and on-going sea-level rise; its location along the junction of the Pacific and
Indo-Australian tectonic plates, with eight active volcanoes (Figure 1.1), frequent
earthquakes (Walshe & Nunn, 2012), occasional tsunamis and landslides; its position
in the heart of the cyclone belt of the tropical south-west Pacific; lengthy droughts
during El Nino periods; and the concentration of its inhabitants in coastal areas.
Recent impacts of geological hazards include the eruption of Mt Lombenben (Manaro
Voui) on Ambae in September 2017, resulting in severe ashfalls over the next 13
months that destroyed food gardens, contaminated water supplies, caused the
collapse of homes, and damaged the health of people and animals. This eruption
culminated in the evacuation of the island’s entire population of over 11,000 to other
islands in October 2017 and then again from July to October in 2018, when the
eruption ceased (Global Shelter Cluster, 2018; Rovins et al., 2020). The two
volcanoes on Ambrym and Mount Yasur on Tanna are continuously degassing.
Mount Yasur also ejects intermittent moderate ashfalls, with the latest episode in
early 2020.



In Vanuatu, climate change can be viewed as a slow-onset disaster. One of its major
impacts is sea-level rise and the concomitant coastal erosion that occurs during
storms (Figure 1.3). Projections of sea level rise for 2015-2090 range from 25 to 59
cm for a very low emissions scenario and 42—89 cm for a very high emissions
scenario (PACCSAPP, 2015, p.9). A warmer atmosphere and oceans are expected
to result in the increased intensity, but decreased frequency, of tropical cyclones
(ibid, p. 7). Other observed and expected environmental impacts include: more very
hot days and extreme rainfall events (ibid, p.8); an increase in ocean acidification
and decline in the health of reef ecosystems (ibid, p.9); and reduced terrestrial
biodiversity (Taylor & Kumar, 2016).

Figure 1.3 Coastal erosion of a village graveyard on Pele island, Vanuatu, 2018

Author, 2018

As with other tropical oceanic islands, Vanuatu’s vulnerability to hazards and climate
change results from both human and natural factors. Writing over two decades ago,
Nunn et al (1999) pointed out that during the last 100 years, Pacific oceanic island
environments have experienced non-human impacts such as temperature rise,
increased frequency of tropical cyclones and rising sea levels, with the latter leading
to increased inundation, shoreline erosion and groundwater salinization. At the same
time, human impacts on island coasts have been significant: in Vanuatu, they

include a reduction in inland forest cover, bringing greater run-off, erosion and



sedimentation, removal of mangroves, conversion of shoreline vegetation to species
less likely to withstand stress, land reclamation, sand mining and exploitation of reef
food resources - impacts most readily observed on Santo and Efate, but present to
some extent on all inhabited islands, where populations are mostly concentrated
along narrow coastal strips. To build resilience to these negative factors, Nunn et al
(1999) urged the use of traditional systems of coastal resource management to
complement modern strategies such as environmental legislation, but lamented the
disappearance of such traditional knowledge in the face of population growth,

urbanisation and economic factors.

Richmond & Sovacool (2011) identified the three major vulnerabilities encountered
by populations in Vanuatu as coastal erosion, potable water security and flooding.
However, their research was based on interviews with residents of just three coastal
villages - Lateu (Torres islands), Luli (Paama) and Panita (Tongoa) - villages that
already have a heightened exposure due to their location: Lateu has experienced
tectonic subsidence and sea level rise, and its inhabitants have already relocated
further inland; Luli is directly opposite the active volcanic island of Lopevi and suffers
ash falls brought by prevailing south-east Trade winds. Panita is at the scarp foot of

a small, densely populated volcanic island with no rivers or surface water.

During the 41-year period between 1969 and 2010, the islands of Vanuatu
experienced an average of 2-3 tropical cyclones per annum, although this figure
varied between 0 and 6 (PACCSAPP, 2015, p.3). But between 2015 and 2020, the
country suffered from two of the most intense cyclones in recorded history (Figure
1.1) - TC Pam in March 2015 and TC Harold in April 2020, both at category 5 (SPC,
2016, p. 45; FAO, 2020, p.2).

Cyclone Pam smashed into the central and southern islands on 13-14 March 2015.
Sustained winds of 250 km/hour flattened homes, schools and villages, affecting an
estimated 188,000 people and causing 15 deaths, many injuries and the
displacement of some 65,000 from their homes. In SHEFA and TAFEA provinces,
96% of agricultural crops were destroyed and 81% of homes sustained some level of
damage (SPC, 2016, pp. 6, 11). Costs of repairing the damage were almost $600
million (Mcdonald, 2020).



Cyclone Harold, also of category 5 intensity, was smaller in size than TC Pam, but its
passage was slower and with winds gusting up to 294 km per hour, its destructive
impacts very similar. It lingered off the west coast of Santo from 4-6 April before
moving along the south of that island and across to Pentecost, leaving Vanuatu
waters on 7 April. ReliefWeb states that 80-90% of homes and 50% of schools in
SANMA province were destroyed, as were 96-95% of homes on Pentecost (Figure
1.4), so displacing some 80,000 people (Ober & Bakumenko, 2020).

Figure 1.4 Village of Melsisi, Central Pentecost, three weeks after the impact of TC Harold.
The building on the left is the largest church in Vanuatu

Stein, G., 2020

Many communities were cut off from support due to flooding and destruction of
roads. The United Nations estimated that over 160,000 people, or more than half of
Vanuatu’s population, were affected (OCHA, 2020), and some 17,500 ha of cropland
were damaged, including root crops and other staples that had been almost ready for
harvesting (FAO, 2020, p.1).

TC Harold arrived in Vanuatu shortly after a state of emergency had been declared
due to COVID-19 and while the National Disaster Management Office (NDMO) was
already struggling to cope with major ashfalls afflicting Tanna. Despite the severity
of the damage, the NDMO banned foreign aid workers from entering the country



because of the pandemic, saying that the response to Harold would be “localised”. In
terms of foreign aid, $2.5 million was provided from the United Nations Emergency
Humanitarian Fund, and $8 million worth of supplies came from Australia, New
Zealand, France and China: however, distribution to needy communities was
hampered by strict decontamination and quarantine measures, damage to inter-
island vessels, erosion of roads and the sheer remoteness of many villages
(Mcdonald, 2020). In general, there was a significantly weaker external
humanitarian response to TC Harold than for TC Pam (Ober & Bakumenko, 2020),
so that communities were compelled to adopt local responses to the emergency,
such as managing food security through traditional resilience strategies and values.

1.3 Vanuatu’s Education System and How it is Dealing with Resilience

1.3.1 Historical Background

Formal education in Vanuatu began in the 19" century with the arrival of Catholic,
Presbyterian and Anglican missionaries, who realised that in order for their converts
to understand the Christian message, they had to learn to read and write. Mission
schools and churches were established in coastal locations, leading to a
concentration of people who had previously lived in scattered family groupings in the
upland interior of most islands. Catholic missions taught their students in French,
while Presbyterians and Anglicans used English, setting a pattern for the dual system
of education that persists until today. Under the Condominium Government,
departments such as public works, statistics, agriculture and aviation were run jointly
by British and French officials, but others such as law enforcement, health and
education operated as independent entities, one under each colonial power. During
the 1960s, both British and French administrations realised that mission education
was limited and under-resourced, and each began a separate, often competitive,
drive to scholarize the indigenous population. The British up-graded the many
English-speaking mission schools and established a teacher’s training college, while
the French embarked upon a well-financed programme of new, free, French-medium
state schools, aiming to cater for at least half the school-age population of the islands
(Woodward, 1978). The two systems followed differing curricula, pedagogies and
educational philosophies: English-medium schools tended to follow those of the
United Kingdom, Australia, New Zealand and other Commonwealth countries, while

French-medium schools adhered strictly to those used in France. In 1980, the
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newly-born nation of Vanuatu inherited two separate and divergent educational
systems and a consequent legacy of political polarisation between “anglophones”

and “francophones”.

It has taken several decades to fuse these two educational systems into one, and
even today, the divisive anglophone and francophone terminology is still used. But
major strides have been made, particularly since the formulation of the Vanuatu
National Curriculum Statement (VNCS) in 2010 and its subsequent implementation.
The reformed programme acknowledges the existence of a dual system, with English
and French enshrined by law as the principal languages of education, but states that
all children from kindergarten to Year 13 must follow the same curriculum - one
which ‘encompasses our cultural diversity, multilingual context and the Christian

principles and values on which Vanuatu is founded...” (Ministry of Education, 2010,
p.2).

The expansion of education since Independence has been rapid, with the number of
children receiving formal school education increasing threefold over thirty years -
from 30,380 in 1989 (Macfarlane, 2000) to 99,363 in 2021 (MOET, 2022). There are
currently 1,472 schools in the nation, of which 779 are at kindergarten/pre-primary
level, 461 at primary level (Years 1-6) and 110 at secondary level (Years 7-14)
(MOET, 2022). Vanuatu’s literacy rate in 2018 was 96.3% for the age group 15-24
years, 87.5% for youth and adults aged 15 years and over, and 50.9% for people
aged 65 years and over (UIS, 2021).

1.3.2 Formal School Education in Resilience

Formal school education about disasters and climate change is very recent, largely
dating from the implementation of the VNCS during the last decade. In the revised
curriculum for primary schools (Years 1 to 6), aspects of resilience are covered in
Science and Social Science in Years 4, 5 and 6 (CDU, 2013). Teacher’s Guides
provide desired outcomes and examples of student activities, and in 2022 have
already been produced and distributed for use with Years 4 to 6 — meaning that
these topics are already being taught at those levels. At junior secondary level
(years 7 to 10), revised curricula are still being developed, so that in 2022, schools
are still reliant upon pre-2010 content in which fairly limited coverage in Basic
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Science and Social Science is given to climate change and disasters. In Social
Science, for example, global warming and cyclones are briefly covered in the last unit
of Year 10 - Our Changing Society. For those in the senior secondary cycle of
education (years 11 to 13), new curricula were first implemented at the start of 2019
at Year 11 level, and will not be completely in place until 2023. Resilience issues
only feature in the curricula for Geography, Earth Science and Development Studies
through strands that are delivered in increasing complexity through the three years of
the senior secondary course (MOET, 2018). However, these subjects are “optional”,

each studied by only one third or less of the students who manage to attain this level.

An important aspect of the educational system remains the high rate of student
attrition. Education is not compulsory in Vanuatu, but the Government subsidises
school attendance. Tuition fee grants are provided to all children at pre-primary level
and to pupils at primary and junior secondary levels (Years 1 to 10) in government
and government-assisted schools - extended to all schools during 2020 in response
to the COVID-19 pandemic. For senior secondary pupils (Years 11 to 13/14), a
smaller “operational grant” is given, but because of the restricted number of schools
at this level, such students are no longer living in their home villages and must meet
additional travel and boarding costs. This is one factor accounting for the high rate of
student attrition in the country (Table 1.1). Another relates to national examinations
at the end of Years 8, 10 and 12, which permit only those with higher grades to
continue. In 2021, 87% of Year 8 primary students continued on to Year 9, and 58%
of Year 10 students moved to Year 11. Only 2,155 students had reached Year 11
and just 1,408 were enrolled in Year 13, as compared with 9,848 in Year 1 (MOET,
2022): this represents attrition rates of 78% and 86% respectively. More accurately,
statistics for 2009 reveal that when the 2021 cohort of Year 13 students were in Year
1, they numbered 7,851 (MOE, 2011, p. 21): thus the exact attrition rate between
Years 1 and 13 in 2021 was a loss of 82%.
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Table 1.1 Total students in Vanuatu schools enrolled in each level, 2021

ECCE* Year 1 Year 2 | Year 3 Year 4 Year 5 Year 6 Year 7 Year 8
16,571 9,848 9,974 10,073 10,191 9,217 7,769 6,084 5,203
% change between | + 1.3% + 1.0% +1.2% - 9.6% -15.7% | -21.7% | - 14.5%

successive years
Year 9 Year 10 Year 11 Year 12 Year 13 Year 14** Total
4,542 3,936 2,281 2,034 1,408 232 99,363
- 12.7% - 13.3% - 42.0% - 10.8% - 30.8%

Source for student numbers: MOET, 2022, p.17
* Early Childhood Care Education (Kindergarten/Pre-Primary)

** Year 14 only exists in French-medium senior secondary schools. It is being phased out
as the new Vanuatu National Curriculum for Years 1 to 13 is implemented, but is still
operating in 2022.

1.3.3 Post-Secondary Education in Resilience

Table 1.2 shows the tertiary educational establishments in Vanuatu offering courses
in climate and disaster resilience in 2022, either as dedicated programmes or
included within other degree or diploma programmes. The Vanuatu Institute of
Technology offers dedicated Certificate | and 11l level courses on Resilience, Climate
Change and Disaster Risk Reduction. The University of the South Pacific (USP),
based in Suva, Fiji, has its Emalus Campus in Port Vila, specializing in law and
linguistics, and operates several distance learning centres in the major islands of
Vanuatu; it offers the Post-Graduate Diploma in Climate Change and Certificate IV in
Resilience as on-line courses. The University of New Caledonia (UNC) has a degree
course on Environmental Science, which includes climate change, but this must be
taken in Nouméa. The National University of Vanuatu (NUV), first opened in 2021,
includes climate change and disasters in its Bachelor of Environmental Science;
dedicated diploma and degree courses in Climate Change and Humanitarian Action

are in process of development.

The NUV’s School of Education, formerly the Vanuatu Institute of Teacher Education
(VITE) / I'Institut de formation des enseignants du Vanuatu (IFEV), trains teachers for
primary and secondary schools in Vanuatu. Between 2010 and 2019, when
operating as VITE, all trainee teachers followed courses that included aspects of
climate change that can be taught at primary and junior secondary level. Those at
primary level were exposed to global warming and climate change through

Preliminary Basic Science. Those specialising in junior secondary mathematics and
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science took a course in Earth Science that included many aspects of climate

science and anthropogenic climate change, while those specialising in language and

social science took a course on Planet Earth and its Resources that included

anthropogenic climate change. Disaster risk reduction was not specifically covered.

Those who followed these courses now work as trained teachers.

Table 1.2 Tertiary educational establishments offering courses in climate and disaster
resilience in 2022

Offers courses in Resilience
Name Location | Dedicated | Included in Comment
course other courses
1. | National University of Vanuatu Port Vila Not yet Bachelor of In preparation: Diploma, Advanced
(NUV) Environmental Diploma & Degree in Climate
Planning Resilience and Humanitarian Action
2. | University of the South Pacific Port Vila PGDCC Bachelor of Post-Graduate Diploma in Climate
(USP) Suva, Fiji Geography Change offered since 2010. On-line
3. | University of the South Pacific Port Vila Cert. IVin | No Dedicated TVET course since 2020.
Suva, Fiji | Resilience On-line
4. | University of New Caledonia Port Vila No Bachelor of
(UNC) Nouméa Environmental
Science
5. | NUV School of Education Port Vila No Bachelor of From 2010 to 2019, climate change
(formerly Vanuatu Institute of Science featured in Certificate and Diploma
Teacher Education) programmes offered by VITE.
6. | Vanuatu Institute of Technology Port Vila Cert. lllin | No Dedicated TVET course in Climate
Resilience Change and Disaster Risk
Reduction since 2017
7. | Vanuatu Agricultural College Luganville | No Certificates in
Crop & Animal
Science. Diploma
in Agriculture
8. | Vanuatu Nursing School Port Vila No No
9. | Vanuatu Maritime College Luganville | No No
10.| Vanuatu Police Training College Port Vila No No

The Vanuatu Institute of Technology (VIT) began delivering certificate courses on

climate change and disaster risk reduction in February 2017 (Pierce, 2019). This

first-ever Technical and Vocational Education and Training (TVET) course, at

Certificate | level, had originally been designed for use in some 35 rural training

centres (RTCs) scattered around the Vanuatu archipelago, under the guidance of the
Vanuatu Rural Development Training Centres Association (VRDTCA). Such centres
provide vocational training for students unable to continue their education beyond
Year 10 level. VRDTCA felt that these students would be able to pass on knowledge
and skills to the coastal communities around them, and in 2014 engaged a
consultant to do this through funding from the Coping with Climate Change in the
Pacific Island Region (CCCPIR) programme run by Deutsche Gesellschaft fur

Internationale Zusammenarbait GmbH (G1Z) and the Pacific Community (SPC).
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Materials were produced in English and French and trialled in the outer islands, but
delivery stalled after the demise of VRDTCA in 2015. Two years elapsed before the
first Certificate | level course in Climate Change and Disaster Risk Reduction was
finally launched at VIT with financial assistance from the European Union Pacific
Technical and Vocational Education and Training (EU PacTVET) project, this time
with students who had for the most part completed 13 years of secondary education.
The course ran for 6 months, after which the Institute of Technology insisted that the
consultant produce a higher level course to upskill the Certificate | graduates and
give them better career and further study opportunities. The Certificate Ill course in
Resilience (Climate Change and Disaster Risk Reduction) ran from August to
December 2018. Both courses were formally accredited by the Vanuatu
Qualifications Authority for delivery at VIT — Cert | in August 2017 and Cert Ill in
August 2019. Following this first group of students, a second cohort completed both
Certificate courses in 2020. Since 2021, the two courses have been merged into one

Certificate Il programme that in 2022 is being taken by a fifth cohort.

During the same period that Vanuatu’s own TVET courses in Resilience were being
created, a parallel development has been the formulation of the Pacific Regional
Certificates in Resilience (PRCR), again with the assistance of the EU PacTVET
project. This is a generic TVET qualification, accredited in Fiji and offered at
Certificate levels I, II, llll and 1V for those who may already work in a resilience-
related field or who wish to pursue a career in resilience. In 2020, Certificate 1V was

offered for the first time through USP’s Emalus Campus in Port Vila.

1.4 Non-Formal Education in Resilience
Outside the formal education system, public and community education about
disasters and climate change takes place through warnings, short courses and

workshops effected by government and non-government agencies.

Initially, such education was restricted to warnings broadcast on Radio New Hebrides
about approaching cyclones and sudden volcanic eruptions. Later, through the
World Meteorological Organisation, a regional tropical cyclone warning system
enabled warnings and advisories to be transmitted through Radio Vanuatu, short-

wave radio, telephone, telex and fax. In 1987, severe cyclone Uma, with winds
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reaching 150 knots/278 km per hour, caused 45 deaths and wreaked havoc on
vegetation, infrastructures (Figure 1.5), businesses and livelihoods in central and
southern islands (Emrys-Roberts, 1987; Longworth, 1994): it was a wake-up call for

national agencies to engage in better preparedness.

Figure 1.5 Cyclone Uma, February 1987: in Port Vila, violent winds have bent these reinforced
steel utility poles down to the ground

Author, 1987

Accordingly, in the early 1990s the Vanuatu Meteorological Service published the
first educational material on cyclones, including a cyclone tracking map that could be
used by radio listeners to estimate the degree of threat (Longworth, 1994). In 2022,
the Ministry of Climate Change Adaptation, Meteorology, Geo-Hazards,
Environment, Energy and Disaster Management oversees five departments that are
capable of accessing and instantly disseminating the latest information on weather
and climate science to the entire Vanuatu population, most of whom have ready
access to mobile phones and social media that display warnings, satellite images,
volcanic ash advisories and cyclone tracking maps. Under the Vanuatu Climate
Change and Disaster Risk Reduction Policy, adopted in 2015, all five branches of the
Ministry of Climate Change are involved in resilience education through the
promotion of mitigation and adaptation projects; awareness programmes on climate
change; promotion of disaster preparedness, response and recovery; advancing the
use of renewables, and fostering biodiversity and environmental conservation.
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In the last few years, most of this public education has been undertaken by
international, national and local non-government and civil society organisations such
as the Red Cross, Save the Children Australia, World Vision, Oxfam Australia, Care
International, Live and Learn Environmental Education, the Vanuatu Christian
Council, Caritas-Vanuatu, Adventist Development and Relief Agency (ADRA) and
Wan Smolbag Theatre, usually with the aid of external funding from Australia, France
and/or other donor partners. Such agencies send teams into the field to hold short
training courses at community level (Figure 1.6), raising awareness among adult
populations of mitigation measures for hazard reduction and of strategies for climate
change adaptation.

Figure 1.6 Residents of Rewoka village, Nguna, North Efate, compile a risk map as part of their
training in DRR conducted by a two-person team from Oxfam, February 2020

Author, 2020

A common aim is to empower local communities to assess their own vulnerability
and develop their own resilience strategies based on local knowledge. The
Community-Based Handbook for Disaster Risk Reduction, produced by the National
Disaster Management Office (NDMO), provides basic guidance for such courses.
Two recent trends | have observed in this form of community education are for
training and awareness to focus on disaster preparedness rather than on climate
change, and for this training to be given to sub-national institutions and local

decision-making bodies rather than at grass-roots, village level (Figures 1.7 and 1.8).
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Figure 1.7 An example of non-formal learning: Facilitator for a week-long training course in
February 2020 for Red Cross volunteers held in Luganville, Santo, Vanuatu. The training was
entitled “Participatory Approach for Safe Shelter Awareness (PASSA)”

Yarticinatory approac!
for Safe Shelter
Awareness
[PASSA)

Author, 2020

Figure 1.8 As part of his field training, a participant in the PASSA course analyses the features
of a makeshift dwelling in Luganville in order to assess whether it is safe or unsafe in the face
of cyclones, earthquakes and flooding

3

Author, 2020

Finally, mention must be made of the contribution to non-formal resilience education
in Vanuatu from agencies of the United Nations and bilateral donor partners — for
example, the United Nations Children’s Fund (UNICEF), the World Health
Organisation, Peace Corps (USA), Australian Aid (AusAID), New Zealand Aid
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(NZAid), Japan International Cooperation Agency (JICA), the Canada Fund, the
European Union and the Governments of France and the People’s Republic of
China.

1.5 Transmission of Traditional Knowledge, Skills and Values

Another significant way in which resilience education is taking place is through the
inter-generational transmission of traditional environmental knowledge, skills and
values that generally occurs through oral means in village settings. In common with
other Pacific island populations, the people of Vanuatu have had long experience in
building adaptive capacity to extreme weather events, particularly cyclones and
droughts, through their indigenous and local knowledge and traditional values of
mutual support and community cohesion (McMillen et al, 2014; Granderson, 2017).
Such strategies include house design, ways of enhancing food and water security
and behavioural norms that embrace close cooperation, obedience to local leaders
and resource-sharing. Traditional knowledge and wisdom has often been the key to
survival, but is fast disappearing in the face of population growth, urbanisation,
globalisation, modern education and the movement of young people away from their
village roots. It would seem that any investigation into resilience education must

include the contribution of this form of learning.

1.6 Research Questions

When considering the high level of vulnerability to hazards and climate change faced
by the islands and people of Vanuatu, and the vital need to promote effective
education on individual and community resilience to these challenges, several
guestions must be asked. For example, what is the response of the formal
educational system? How are public, community-based agencies reacting? Is
traditional knowledge on disaster resilience and environmental change still relevant

in today’s world?

Covering such a vast field has proved to be beyond the scope of this thesis,
especially when investigations over the three-year period December 2019 to October
2022 have been hampered by two significant external factors — Tropical Cyclone

Harold in April 2020 and the on-going COVID-19 pandemic — both causing severe
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disruptions to schools, population mobility and the ability of the researcher to conduct

face-to-face fieldwork.

Accordingly, my research questions have been restricted to the following:

1. How effective is formal education on climate and disaster resilience in
Vanuatu in terms of knowledge and skills gained, changes in attitude and
behaviour and impacts on individuals and their communities?

2. To what extent are traditional knowledge, skills and values relevant to climate

and disaster resilience in Vanuatu?

Analysis of the valuable role of other agencies in fostering climate and disaster
resilience — government departments, non-government and civil society

organisations, international benefactors — has regrettably been omitted.

1.7 Outline of the Thesis

After this initial introduction, which serves to highlight the main issues involved in
resilience education, Chapter 2 will examine the relevant literature and formulate a
conceptual framework for guiding the research. Chapter 3 will deal with research
methodology, showing how both quantitative and qualitative data will be used and
justifying the use of certain data collection tools. In Chapters 4, 5 and 6 | will present
the results and discussion of investigations into research question no. 1, separating
them by educational levels: primary and junior secondary in Chapter 4, senior
secondary in Chapter 5, and post-secondary in Chapter 6. Research question no. 2
will be addressed in Chapter 7, while overall conclusions and recommendations will

appear in Chapter 8.
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CHAPTER 2: LITERATURE REVIEW

2.1 Overview

We will first look (Section 2.2) at how two concepts central to this thesis — resilience
and modes of learning — are covered in the literature. Resilience will be explored in
relation to two processes — climate change and disaster risk reduction — adopting
the viewpoint that recent climate change is largely due to anthropogenic factors, but
acknowledging the existence of contrary opinions. For modes of learning, we will
investigate various explanations of formal and informal education and use these to
create definitions that are appropriate for learning about resilience in Vanuatu. Thus
informal learning will focus on the transmission of traditional knowledge, wisdom,

skills and values.

This exploration of key concepts will lead in Section 2.3 to a consideration of the
nature and evolution of resilience education, finding that it has emerged from the
fields of environmental education (EE) and education for sustainable development
(ESD), and recognizing that it includes education for disaster risk reduction (EDRR)
and education on climate change (ECC) or climate change adaptation (ECCA).
Resilience education thus represents the fusion of climate change education and
education for disaster risk reduction.

Examples of resilience education will then be examined in literature relating to the
two modes of learning already defined. Section 2.4 will focus on formal learning in
schools and tertiary institutions, and Section 2.5 on the transmission of traditional
knowledge, wisdom and values. Both sections will mention literature on the situation
in other countries, but focus on a Pacific island context and Vanuatu in particular,
showing how resilience education is an outcome of the archipelago’s extreme
vulnerability to disasters and climate change as well as the role played by funding

agencies in driving educational initiatives.

In section 2.6, we will consider literature on how the effectiveness of resilience
education might be measured, investigating how participants might change in terms
of their knowledge, skills, attitudes and behaviour. We will look at the most suitable

methods of data collection; appropriate questions to be asked; relevant models; and
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how effectiveness is determined by materials used, modes of delivery and
characteristics of facilitators and students.

Finally, in section 2.7, findings from the Literature Review will be synthesized into a
broad conceptual framework that guides the research. This framework covers the
overall content and purpose of resilience education, the pedagogy of effective
teaching and learning, and the characteristics of a model educational programme on

resilience.

2.2 Key Concepts

2.2.1 Resilience, Vulnerability and Associated Concepts

In physics, resilience is the ability of an elastic material such as rubber or animal
tissue to absorb energy (such as from a blow), and release that energy as it springs
back to its original shape (Merriam-Webster Dictionary, 2020). More generally,
resilience is the ability of people or things to feel better quickly after something

unpleasant, such as shock, injury, etc. (Oxford Learner’s Dictionaries, 2020).

In this thesis, however, the term “resilience” will be used in relation to two processes
- climate change and disaster risk reduction. The standpoint adopted is that while
the Earth’s climate has been constantly changing over geological history, the rise in
average global surface temperatures since approximately 1750 is due to increases in
greenhouses gases (GHGs) that are ‘unequivocally caused by human activities’
(IPCC, 2021, p.5). In turn, the warming of the lower atmosphere and oceans has
affected other atmospheric processes and led to an increase in extreme weather
events and changes in climate. Consequently, the mitigation of climate change
requires a radical reduction in greenhouse gas emissions, a low-carbon economy
and widespread reforestation, and this must be a component of any educational
programme on climate change. A minority of scientists (e.g. Singer, 2016; Spencer,
2017) deny the greenhouse effect and dispute the role of carbon dioxide in causing
global warming, so rebut the need to reduce fossil fuel consumption. The influence
of politics and the fossil fuel industry on climate change scepticism is well
documented (e.g. Beeson & McDonald, 2013; Dunlap, 2013; Pawluk & Braithwaite,
2014). However, the literature abounds in attempts to discredit the arguments of
climate change deniers and sceptics (e.g. Dunlap, 2013; Diethelm & McCee, 2009;
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Maslin, 2019) and there is no need for my thesis to expand any further upon this

topic.

The concept of resilience is explained by the Intergovernmental Panel on Climate
Change (IPCCQC) in its Glossary:

The capacity of social, economic and environmental systems to cope with a
hazardous event or trend or disturbance, responding or reorganizing in ways
that maintain their essential function, identity and structure, while also
maintaining the capacity for adaptation, learning and transformation.

(IPCC, 2014, p.127)

A similar definition comes from the Vanuatu Climate Change and Disaster Risk
Reduction Policy 2016-2030:

The ability of a system, community or society exposed to hazards and/or
climate change to resist, absorb, accommodate, and recover from the
consequences of a hazard event or from climate change in a timely and
efficient manner, including through the preservation and restoration of its
essential basic structures and functions. (SPC, 2015, p.31)

More simply, resilience can be described as the ability of a person, household or
community to cope with hazards, their capacity to prepare for hazards and cope with
climate change, and their ability to recover from disasters that occur. In other words,
a community is resilient to hazards and climate change if it has taken steps to
prepare for and handle them, and is able to recover from the damage without

external help. A resilient community can cope with hazards when they arrive.

A related concept is adaptive capacity, which is defined by the IPCC as:

The ability of systems, institutions, humans and other organisms to adjust to
potential damage, to take advantage of opportunities, or to respond to
conseguences. (IPCC, 2014, p.118)

For the purposes of this thesis, it will be assumed that adaptive capacity is broadly

similar to resilience, and the two terms will be used synonymously.

Explanations of resilience must be linked to those of climate change, hazards and

disasters. The IPCC defines climate change as follows:
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Climate change: A change in the state of the climate that can be identified
(e.g., by using statistical tests) by changes in the mean and/or the variability of
its properties and that persists for an extended period, typically decades or
longer. Climate change may be due to natural internal processes or external
forcings, or to persistent anthropogenic changes in the composition of the
atmosphere or in land use. (IPCC, 2014, p.120)

Updated definitions of hazard and disaster are provided by the United Nations Office
for Disaster Risk Reduction:
Hazard: A process, phenomenon or human activity that may cause loss of life,
injury or other health impacts, property damage, social and economic disruption
or environmental degradation. Hazards may be natural, anthropogenic or
socio-natural in origin..... Several hazards are socio-natural, in that they are

associated with a combination of natural and anthropogenic factors, including
environmental degradation and climate change. (UNDRR, 2021, Hazard)

Disaster: A serious disruption of the functioning of a community or a society at
any scale due to hazardous events interacting with conditions of exposure,
vulnerability and capacity, leading to one or more of the following: human,
material, economic and environmental losses and impacts. The effect of the
disaster can be immediate and localized, but is often widespread and could last
for a long period of time. The effect may test or exceed the capacity of a
community or society to cope using its own resources, and therefore may
require assistance from external sources, which could include neighbouring
jurisdictions, or those at the national or international levels.

(UNDRR, 2021, Disaster)

Thus a hazard may cause losses, damage and destruction, but becomes a disaster
when it affects a population with high vulnerability and insufficient capacity to cope
with the potential negative consequences. The implication is that if a population has
built resilience to particular hazards through various adaptive strategies, then that
hazard may not become a disaster. It is interesting to note that the UNDRR
considers socio-natural hazards as a distinct third category, and that this specifically
includes climate change. In 2002, the United Nations Development Programme
made the same differentiation, pointing out that socio-natural hazards are caused by
human modifications of natural ecosystems: deforestation can lead to hazards such
as landslides, erosion and flooding; destruction of mangroves can lead to coastal
erosion; and greenhouse gas emissions to climate change. (UNDP, 2002). On the
other hand, managing and restoring natural ecosystems makes them more resilient
to extreme events and enables them to reduce disaster risk in two ways: firstly by

providing natural protective barriers, such as when forests or other natural vegetative
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cover prevent landslides; secondly by sustaining human livelihoods through the
provision of food, medicines and building materials (Estrella & Salismaa, 2012;
Rawart et al, 2012).

For the purposes of this thesis, the above definitions will be simplified. Climate
change can be considered as a long term continuous change in the climate or in the
range of weather (for example, in the occurrence of more extreme events), measured
over several decades, hundreds of years or millennia, and supported by statistical
evidence. A hazard is a dangerous phenomenon, substance, human activity or
condition that could cause loss of life, injury or other health impacts, damage to
property, loss of livelihoods and services, social and economic disruption, and/or
environmental damage. A hazard may or may not lead to a disaster. Examples of
natural hazards are tropical cyclones, earthquakes, landslides and volcanic
eruptions. A disaster happens when a hazard strikes a community and the
resulting level of impact exceeds the affected community’s ability to respond and

allow the community to get back to normal.

As already indicated, another key concept closely linked to resilience is vulnerability,
which is its antithesis. The IPCC defines it as:
The propensity or predisposition to be adversely affected. Vulnerability

encompasses a variety of concepts and elements including sensitivity or
susceptibility to harm and lack of capacity to cope and adapt. (IPCC, 2014, p.128)

More simply, and in the context of climate change and hazards, vulnerability can be
seen as the extent to which persons, families or communities are likely to suffer from
a hazard or from the effects of climate change because they lack the capacity to
cope and adapt. At the United Nations Development Programme Expert Group
Meeting held in Havana, Cuba, held twenty years ago, the essential message was
that disaster losses are mainly due to human vulnerability and lack of resilience, as
well as location. In other words, the vulnerability of a population to hazards and
climate change is not just dependent on physical location or exposure, but also on
factors such as the level of poverty, equity of access to resources, health, social
capital and degree of dependence on natural ecosystems. Furthermore, climate
change is expected to intensify all of these factors (UNDP, 2002).
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At the same meeting, Hay (2002) presented a paper from a South Pacific perspective
on the integration of disaster risk management with adaptation to climate variability
and change. He said that climate change would increase the likelihood of extreme
events and so bring greater disaster risk, explaining that the impacts of climate
change were being exacerbated by factors such as population growth, urbanisation,
increasing poverty, increasing material possessions and changes in international aid
regimes. Adapting Hay’s model (2002, p.93), | propose the following interplay of

factors that influence vulnerability and resilience in Vanuatu (Figure 2.1).

Figure 2.1 attempts to show how vulnerability in Vanuatu is influenced by economic,
socio-cultural, population and environmental factors, but that the impacts of climate
change and other hazards is aggravating these factors. Thus the warming of oceans
and atmosphere (“Climate Change” in the topmost box) has direct environmental
impacts and also leads to the increasing severity of extreme weather events. Hydro-
meteorological and other hazards produce further environmental impacts that cause
rural-urban migration and ultimately, increasing inequality. High population growth
rates and rapid urbanisation add to these effects. Economic change leads to more
infrastructures and material possessions and a greater potential for losses from
disasters. Thus the vulnerability of people and ecosystems increases, and resilience

is compromised.

The concept of resilient development is also relevant. In the context of the Pacific
islands, it has been defined by the Secretariat of the Pacific Community in its
document Framework for Resilient Development in the Pacific (SPC et al, 2016;
Hemstock et al, 2018):

Development processes and actions that address the risks and impacts of
disasters and climate change while progressing to stronger and resilient
communities. (SPC et al, 2016, p.31)
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Figure 2.1 Factors influencing vulnerability and resilience in Vanuatu
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Two further concepts pivotal to climate change and disasters need to be clarified —

mitigation and adaptation.

For climate change, the IPCC defines mitigation as ‘a human intervention to reduce

the sources or enhance the sinks of greenhouse gases (GHGs) (IPCC, 2014, p.125).
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It defines adaptation as:

The process of adjustment to actual or expected climate and its effects. In
human systems, adaptation seeks to moderate or avoid harm or exploit
beneficial opportunities. In some natural systems, human intervention may
facilitate adjustment to expected climate and its effects.

(IPCC, 2014, p.118)

For disasters, mitigation is defined in another way, as explained by the United
Nations Office for Disaster Risk Reduction (UNDRR):

Mitigation: The lessening or minimizing of the adverse impacts of a hazardous
event. The adverse impacts of hazards, in particular natural hazards, often
cannot be prevented fully, but their scale or severity can be substantially
lessened by various strategies and actions. Mitigation measures include
engineering techniques and hazard-resistant construction as well as improved
environmental and social policies and public awareness.

(UNDRR, 2021, Mitigation)

For the purposes of this thesis, | propose to use simpler definitions. Mitigation of

climate change means taking measures to reduce its causes - the increased

emissions of greenhouse gases such as carbon dioxide, methane and nitrous oxide
that have been set in motion through human activities, particularly industrialisation
and changes in land-use. Adaptation to climate change means taking measures to
reduce its impacts, with people adjusting their ways of living in order to cope with the
harmful effects of a warming atmosphere and oceans. Mitigation of disasters
means taking measures to reduce the severity of their impacts. Reducing the causes
of natural hazards is generally impossible, but actions can be taken to build

resilience to their impacts.

Thus disaster risk reduction and climate change adaptation are very similar, and the
same strategies can often be used to address both. An example is illustrated in
Figure 2.2, where the provision of an improved tank and rainwater catchment system
reduces the impacts of hazards such as cyclones and storms, and at the same time
serves as an adaptation measure against longer periods of drought that the village is

experiencing as a result of climate change.
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Figure 2.2 Improved tank and rainwater catchment system in Worasiviu, Pele island, Vanuatu

Author, 2618

2.2.2 Modes of Learning

Since this thesis seeks to find out the similarities and differences in the way that
resilience education is carried out through formal and informal modes, it is important
to seek guidance from the literature on the exact meaning of these terms. There is a

rich field of resources available, but little that specifically relates to Vanuatu.

Simple definitions of formal and informal learning are provided by the Organisation
for Economic Cooperation and Development (OECD, 2005) and by Workforce SkKill
Development Australia (Misko, NCVER, 2008). Thus formal learning takes place
when a learner follows a programme of instruction in an educational institution or in
the workplace, and is always recognized in a certificate or qualification. Informal
learning is achieved outside of organised education or training, is not structured, and
does not lead to certification; in most cases it is unintentional from the learner’s

perspective.

Such definitions perhaps reflect the perspectives of western, economically-developed
nations, and are echoed by other authors from those backgrounds. Melnic & Botez
(2014) suggested that formal education has a well-defined set of features, presenting
a rather rigid curriculum as regards objectives, content and methodology, while

informal education is spontaneous, pedagogically un-organised and may not have
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specific objectives. According to Tudor (2013), informal learning is not deliberately
organised to ensure student’s learning, but is effective and probably the most
common form of learning among adults. Cofer (2000) argued that in formal
education, the goals, locations and methods are externally determined by the
educational or training providers, whereas in informal learning, the aims and pursuit
of knowledge or skills are determined by the individual or group. Digby (2010)
reminded us that in addition to learning from the experiences of everyday living,
informal education also includes learning through the internet, newspapers,

magazines, television, radio, and conversations with others.

Insights into learning styles in non-industrialized societies were provided by Fasokun
et al (2005), who suggested that in pre-colonial Africa, indigenous knowledge was
generated by local communities in response to the particular environmental, social
and cultural challenges they faced. Such learning can be classed as informal, and is
relevant to traditional forms of learning that occur in Vanuatu and other Pacific
islands, whereby beliefs, ideas, behaviours and practices are transmitted from one
individual to another, one community to another and one generation to another.
Informal learning in the Solomon Islands (Ninnes,1991) and in remote traditional
Aboriginal communities in Australia (Grimes & Crawford, 2011), occurs through
observation, imitation and trial and error in real life settings, respects common
cultural themes and is determined by the status of the person holding and
transmitting the knowledge. Philips & Vaughn (2009, p.52) reminded us that ‘non-
Western perspectives put greater emphasis on interdependent, communal, holistic,

and informal learning.’

According to the United Nations Educational Scientific and Cultural Organisation,
formal education ‘typically takes place in educational institutions that are designed to
provide education for students in a system designed as a continuous educational
pathway’, while informal learning is defined as ‘forms of learning that are intentional
or deliberate, but are not institutionalised (UNESCO, 2011, pp.11-12).

In the context of Vanuatu, the following working definitions will be adopted.
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Formal learning is equivalent to that in all other countries, occurring when a learner
follows a programme of instruction in an educational institution or in a workplace that
normally leads to the acquisition of a certificate or other academic qualification. In
Vanuatu, the curriculum has specific learning outcomes, content and methodology,
determined by the Vanuatu Ministry of Education and Training (MOET) and based
upon the National Curriculum Statement (VNCS) formulated in 2010 and currently
being implemented. Formal learning takes place in pre-primary, primary and
secondary schools and in tertiary institutions such as the National University of
Vanuatu, the University of the South Pacific, the Vanuatu Institute of Technology, the
Vanuatu Agricultural College and the Vanuatu Nursing School. Individuals are
receiving formal education on a full-time basis before they first enter the labour

market or participate full-time in the subsistence economy

Informal or life-long learning comprises learning activities in the household,
workplace and local community, and is not institutionalised. For most young people,
it includes learning that comes through the use of mobile phones, social media and
the internet, acquired intentionally or involuntarily. However, a major component for
many families is the acquisition of traditional indigenous knowledge, wisdom and
values that results from inter-generational transmission and/or mentoring. Because
this thesis focuses on learning about resilience, | will focus on this traditional aspect
of informal learning — the way that beliefs, ideas, behaviours and practices are
transmitted between individuals and communities, usually in an oral manner. Such
cultural traits may have been generated within communities in response to particular
environmental challenges faced in the past, and they arise through observation of
natural ecosystems, imitation, and trial and error. As Phillips & Vaughn (2009)
pointed out, important aspects of this traditional learning are interdependence,
communal actions and a holistic worldview that interlinks humans and their

environment.

In Vanuatu and other Pacific countries, cultural knowledge, including how to respond
to environmental change, has been passed on from one generation to the next over
thousands of years. The significance of traditional knowledge (TK), traditional
wisdom, traditional environmental knowledge (TEK) and indigenous and local
knowledge (ILK) in building resilience through the sustainable management of
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natural ecosystems and resources has been stressed by Hill (1994), Berkes et al
(2000), Thaman (2000), Houde (2007), Torri & Herman (2011) and Hawley et al
(2004). The role of traditional knowledge in ensuring sustainable development,
especially when integrated with non-indigenous information sources, has been
underscored by Walshe & Nunn (2012) and by Nakamura & Kanemasu (2019).

A useful definition of TK came from Connor (2005), cited by Rai & Khawas (2019,
p.3):

Traditional Knowledge refers to the undocumented knowledge or oral
knowledge which has been passed down from generation to generation to a
particular cultural community, in the form of stories, songs, folklore, proverbs,
cultural beliefs, rituals, community laws, local languages, culinary recipes and
agricultural practices.

2.3 The Nature and Evolution of Resilience Education

2.3.1 Environmental Education (EE)

In historical terms, educating students on climate change and disasters is very new,
and is pre-dated by general environmental education (EE), which has its roots in the
“nature study” and “conservation education” that took place in schools in Europe and
North America in the first half of the 20" century. Formal environmental education
only began in the late 1960s and early 1970s.

In the USA, a definition of “environmental education” was first proposed in The
Journal of Environmental Education (Stapp, 1969, p.30):

Producing a citizenry that is knowledgeable concerning the biophysical
environment and its associated problems, aware of how to help solve these
problems, and motivated to work towards their solution.

At almost the same time, Senator Gaylord Nelson of Wisconsin conceived the idea of
a “nation-wide teach-in on the environment” that resulted in the celebration of the first
Earth Day on 22" April 1970. Earth Day soon expanded into a global observance
encouraging education and stewardship of the planet’s natural resources. In the
USA, it led to the establishment of the Environmental Protection Agency (EPA) on
2" December 1970 with the aim of regulating and enforcing national pollution
legislation (EPA, 2021).

31



Two years later, the United Nations Conference on the Environment — the first
international gathering to make the environment a major issue — convened in
Stockholm in June 1972. One of its major outcomes was the creation of the United
Nations Environment Programme (UNEP), based in Nairobi, Kenya. UNEP’s initial
focus was on the management of pollution, marine life, protection of resources,
environmental change, natural disasters and biological change. Today, it is
concerned with climate change, disasters and conflicts, ecosystem

management, environmental governance, chemicals and waste, resource efficiency,
and environment under review, with an overarching commitment to sustainability
(UNEP, 2021).

2.3.2 Education for Sustainable Development (ESD)

Ten years after the establishment of UNEP, a major step in educating people about
environmental issues was the United Nations Conference on Environment and
Development (UNCED) in Rio de Janeiro, Brazil, in June 1982. Known as the Earth
Summit, this meeting produced Agenda 21, a comprehensive plan of action to be
taken globally, nationally and locally. Section IV of the Declaration refers to the
means of implementation of Agenda 21 and in sub-section 36.3 there is specific
reference to education, public awareness and training as indispensable tools for
addressing sustainable development:

Education is critical for promoting sustainable development and improving the
capacity of the people to address environment and development issues.
(UNDESA, 1982)

This marked the official start of education for sustainable development (ESD) as an
outgrowth of environmental education. Agenda 21 used the term “environment and
development education”, specifying that it should cover the physical/biological and
socio-economic environment as well as human and spiritual development, and
should embrace both formal and non-formal methods (ibid, 36.3). Highly relevant to
this thesis, in which resilience education can be considered as an extension of ESD,
is the statement in Agenda 21 that education is the key for achieving environmental
and ethical awareness, values, attitudes, skills and behaviour, and that this should be

done both formally and non-formally.
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ESD received further stimulus during the United Nations Decade of Education for
Sustainable Development 2005-2014 (UNDESD) as a means of taking positive
action on global challenges. lIts overall goal was ‘to integrate the principles, values
and practices of sustainable development into all aspects of education and learning’
(UNESCO, 2020, p.1).

ESD literature written during the first decade of the 215t century included that by
McKeown (2002), who provided a comprehensive framework for teaching and
analysing environmental issues, with emphasis on knowledge, issues, skills,
perspectives and values central to sustainable development in each of three
components — environment, economy and society — and adapted to the needs of a
particular community. | would argue that knowledge could be combined with issues,
and perspectives with values, but that pro-environmental behaviours should also be
added. Vare & Scott (2007) explored the relationship between education and
sustainable development, pointing out that there are two complementary approaches:
ESD1 is the promotion of informed, skilled behaviours and ways of thinking, while
ESD2 builds capacity to think critically about what experts say and to test ideas,
exploring the contradictions inherent in sustainable living. | submit that this kind of
critical thinking, including the ability to handle opposing views on anthropogenic
climate change and strategies for mitigation and adaptation, is essential when

facilitating learning on resilience.

Leal & Pace (2016, p.2) defined ESD as:

The process of equipping students with the knowledge and understanding,
skills and attributes needed to work and live in a way that safeguards their
environmental, social and economic well-being, both in the present and for
future generations.

They argued that in higher education institutions, ESD should prepare students
for a future that is as yet unknown, providing learning experiences that develop
critical thinking, problem-solving, creativity and communication skills, and
encouraging student participation in the development of learning programmes.
Their ideas on the pedagogic skills required have influenced the formulation of
guestionnaires | use in this thesis to investigate teaching strategies and methods

of delivery used in formal courses on resilience.
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Literature on the effectiveness of environmental education in bringing about changes
in primary school students’ environmental behaviour and attitudes is exemplified by
two studies from Western Australia (Salter, 2013; TeachWild, 2015).

2.3.3 Climate Change Education (CCE)

Regarding education about climate change, Moser (2010) showed that after the mid-
to-late 1980s, there was a steep rise in public communication in the media about
anthropogenic climate change and the implications of global warming, with most of
this communication focusing on scientific findings and synthesis reports such as
those published by the Intergovernmental Panel on Climate Change (IPCC).

Similarly, most literature in the first decade of the 215t century that dealt with climate
change education tended to concentrate on teaching the scientific aspects of climate
change, as well as its mitigation, and expressed fear and uncertainty about its
impacts (e.g. Monbiot, 2006; Romm, 2007; Lynas, 2007; Lovelock, 2009). However,
Kagawa & Selby (2009) challenged such views, pointing out that the root cause of
climate change is consumerism and that the remedy to the problem lies in education
to transform structures and systems. They argued that such education should draw
on ‘cultural, social, economic, ethical, political and spiritual intelligence’ (2009, p.1),
should lead to direct community engagement, and draw on local and indigenous

knowledge.

During the second decade of the present century, as more and more empirical
evidence of the impacts of rising temperatures on the earth’s physical, biological,
social and economic systems came to light, the literature has echoed this view and
placed greater focus on the role of adaptation in building resilience to impacts. For
example, Stevenson et al (2017) said that climate change education is about
‘learning in the face of risk, uncertainty and rapid change’ (p.1), requires learning that
is ‘reflexive, creative and participatory’ (p.3), involves adaptation education in which
students ‘learn by doing’ (p.3), and sees disaster risk reduction as an aspect of

adaptation (p.4).

The link between climate change education and education for sustainable
development was emphasized by UNESCO, when in 2010 it started giving specific
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attention to climate change education (CCE) as a key element of ESD through the
establishment of the Climate Change Education for Sustainable Development
programme (CCESD). We can consider this programme as broadly similar to what is
now termed resilience education in that it ‘incorporates key sustainable issues such
as climate change, disaster risk reduction and others into education that addresses
the interdependence of environmental sustainability, economic viability and social
justice’, aiming to ‘empower learners to change their behaviour and take action for
sustainable development’ (UNESCO, 2015, p.5). UNESCO’s investigations found
that ‘the education sector remains under-exploited as a strategic resource to mitigate
and adapt to climate change’, and that ‘formal teacher training opportunities to learn

about climate change and how to teach it are still limited.’ (ibid, p.66).

Then in 2014, at the conclusion of the DESD, UNESCO launched the Global Action
Programme (GAP) on ESD, putting climate change as a critical thematic focus and
aiming to make climate change education a more central and visible part of the

international response to climate change (UNESCO, 2020)

Most literature on CCE or on education about climate change adaptation (ECCA)
appeared after the launching of the DESD in 2010 and the GAP in 2014 in order to
increase climate literacy among young people. This marked a delay of almost 20
years since the United Nations Framework Convention on Climate Change
(UNFCCC) had in 1992 recognised that education is an essential element for

mounting an adequate global response to the problem.

2.3.4 Education for Disaster Risk Reduction (EDRR)

It was during the International Decade of Natural Disaster Reduction (IDNDR) in the
1990s that significant public education on disasters emerged in many nations, and
“hazards education” took root in science classes in schools (Petal, 2009). Since
2000, a plethora of educational materials for schools and the general public has
emerged, largely stimulated by the Hyogo Framework for Action 2005-2015. This
Framework, formulated at the United Nations World Conference on Disaster

Reduction in January 2005 in Kobe, Japan, aimed to:
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Promote the inclusion of disaster risk reduction knowledge in relevant sections
of school curricula at all levels and the use of other formal and informal
channels to reach youth and children with information.

(UNISDR, 2005, p.11, par 18 (ii)(h))

The overall goal was to ‘use knowledge, innovation and education in order to create
a culture of safety and resilience at all levels’ (ibid, p.5, par 14.4). The Hyogo
Framework has now been superseded by the Sendai Framework for Disaster Risk
Reduction 2015-2030.

Literature on education for DRR and its effectiveness is exemplified by Torani et al
(2019), who stressed the importance of starting disaster education in childhood,
focusing on the learning of preparedness measures in primary schools; they also
emphasized the need to focus on training for the most vulnerable, especially women,
the elderly and the disabled. Bernhadsdottir et al (2015) studied efforts to educate
students on earthquake risk reduction in Iceland, Portugal and Italy, comparing
schools’ degree of preparedness in terms of earthquake drills, safety equipment,
buildings and the involvement of local authorities in promoting awareness. Mamon et
al (2017) assessed the disaster-related knowledge, preparedness, readiness,
adaptation, awareness and risk perception of 120 Grade 11 students from one urban
school in the Philippines. Apronti et al (2015) conducted research among teachers
and students in two primary/junior high schools in two villages in semi-arid Northern
Ghana, where the main hazards faced are floods, droughts, fire, health epidemics
and infestations from pests and parasites. They compared provision for DRR
education contained in school syllabi with what actually happens in the classroom,
using the six criteria for teaching and learning techniques for DRR suggested by
UNICEF & UNESCO (2012). They found that teachers relied on recall techniques to
evaluate student understanding during disaster lessons, and that there was little use

of action-oriented or application strategies.

The methodology used by Kagawa & Selby in the UNICEF/UNESCO (2012) case
studies of DRR education in 30 countries involved assessment of pedagogy
(modalities such as interactive learning, affective learning, enquiry learning and field
experiential learning), modes of student assessment (e.g. written tests, peer

assessment, oral questioning, demonstrations) and the professional development of
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teachers. This methodology is highly relevant to my research into formal resilience

education in Vanuatu.

2.3.5 Resilience Education as the Fusion of CCE and EDRR
In general, resilience education can be described as:

education that gives children and young people the opportunity to develop a
range of social and emotional skills that can influence the way they make
choices and decisions in challenging situations.

(SDERA, 2022, Resilience Education).

More simply, educating young people to be resilient enables them to cope with tests
and difficulties of all kinds, no matter whether they are physical, mental, emotional,

spiritual or social.

For this thesis, however, | will take resilience education to mean how students are
enabled to cope with and recover from the impacts of climate change and disasters,
acknowledging that such coping mechanisms may involve dealing with the types of
stress mentioned above. Further, coping with climate change and disasters is not

just an individual issue, but involves whole families and communities.

Literature that mentions resilience education in terms of disaster risk reduction and
climate change or climate change adaptation is very recent. Kagawa & Selby (2012,
p.209) argued that disaster risk reduction education (DRRE) and climate change
education (CCE) ‘constitute two education responses to present and anticipated
increases in both the severity and incidence of hazards globally’. They stressed that
both DRR and CCE involve building resilience against hazards and advocated the
integration of DRRE and CCE as a way of achieving sustainable development. They
did not use the term “resilience education”, but spoke of “storm-ready pedagogy and

“storm-ready sustainability education” (ibid, pp.214-215)

Pacific countries have taken a world lead in linking CCE and DRRE together as
resilience education. The Pacific understanding of climate change as a slow-acting
disaster was adopted by the European Union-Pacific Technical and Vocational
Education and Training (EU-PacTVET) project in 2015-2016 as a basis for
integrating the two fields as education for resilience (Hemstock et al, 2020). Formal
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regional qualifications in “Resilience” and “Sustainable Energy” were developed for
vocational training at Certificate levels 1 to 4, accredited regionally by the Pacific
Community’s Educational Quality Assessment Programme (EQAP), and the Pacific
Regional Federation of Resilience Professionals (PRFRP) was established to work
on the further development of such formal qualifications in the TVET sector
(Hemstock et al, 2016). Also in 2016, the sixteen member states of the Pacific
Islands Forum? formulated the Framework for Resilient Development in the Pacific
(FRDP), a regional policy tool with guidelines on an integrated management of CCA
and DRR with the goal of improving the resilience of Pacific island communities
(Hemstock et al, 2016). After its endorsement in 2017, the FRDP launched the
Pacific Resilience Partnership (PRP) as a network of stakeholders that drive
resilience action at national, sub-national, regional and international levels. Basically,
these are the governments of Pacific Forum nations that support and facilitate
effective implementation of the FRDP (GEM, 2017).

The FRDP has three goals - to strengthen integrated adaptation and risk reduction
in order enhance resilience to climate change and disasters, to foster low-carbon
development, and to strengthen disaster preparedness, response and recovery (SPC
et al, 2016). For each goal, there are priority actions related to education and
training. For climate change and disasters, for example, knowledge is to be
strengthened ‘on the causes, local impacts and responses to climate change,
hazards and disasters ... through formal and non-formal education systems’ (SPC et
al, 2016, p.15).

2.4 Formal Learning about Resilience in Schools and Tertiary Institutions
Countries such as Australia and South Africa have included climate change
education in curricula for sustainable development (ESD), but in general, formal
programmes on climate change education (CCE) have been slow to develop.

UNESCO’s work in promoting the CCESD programme has already been mentioned.

! The Pacific Islands Forum is the region’s principal political and economic policy organisation that aims to
enhance cooperation between countries and territories of the Pacific Ocean, including a trade block and
regional peacekeeping operations. Its members comprise 16 Pacific island states, Australia and New Zealand.
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Other literature on climate change education and its effectiveness is limited,
especially in relation to the Pacific region. Vize (2012) provided a useful historical
overview of educational programmes to bring climate change adaptation to Pacific
communities, but there was no evaluation of the effectiveness of specific
programmes, and in view of other initiatives since that time, the findings are now out
of date. Walid (2017) critiqued the educational resource Learning about Climate
Change the Pacific Way that was developed for use in junior secondary schools in
Vanuatu, Fiji, Kiribati, Tonga and Samoa, and is a tool that will be assessed in this
thesis. Walid’s criticisms are that the 16 pictures in the Toolkit lack specific details
about individual island ecosystems, do not cater for all grades and rely heavily on
top-down communication. As one of the co-creators of this visual resource, | would
rebut these points by saying that the pictures are meant to be studied in the
classroom through bottom-up, participatory discovery learning, that there is a
comprehensive teacher guide whose content is suited to a wide range of abilities and
ages, and that a creative teacher can use the pictures as a basis for students to carry

out field work in their own local ecosystems.

Literature on a combined formal educational approach to DRR/DRM and Climate
Change (CC) or Climate Change Adaptation (CCA) is particularly relevant to
Australasia and the Pacific islands, many of which face impacts not only from hydro-
meteorological but from geological and biological hazards. Stevenson et al (2017,
pp.2,4), in advocating principles for teaching Australian students about climate
change, said that ‘... climate change education is about learning in the face of risk,
uncertainty and rapid change’, and must include education on disaster risk reduction,
which ‘builds community resilience through a process of identifying, assessing and
reducing risk’. Hemstock et al (2017 and 2018) pointed out that in the Pacific
islands, formal education must combine CCA with DRR /DRM and that this was one
of the justifications for establishing the European Union-Pacific TVET project to build
regional and national capacity and technical expertise for adaptation to climate
change and the promotion of sustainable energy. These two articles, however, pre-
date the actual delivery of such courses, so do not address their effectiveness.

In Vanuatu, the first dedicated courses in CCDRR and then Resilience were
developed at the same time as the term “resilience” in relation to education and

training for climate change and disasters was entering into the vocabulary of
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Pacific administrations and curricula. Literature relating to these courses is
limited, comprising my own report on experiences from teaching the first-ever
Certificate | and Ill courses on Resilience at the Vanuatu Institute of Technology
(VIT) (Pierce, 2019B), an independent tracer study on graduates’ reactions to the
Certificate Ill course (VIT, 2019), and the report on the Certificate | course submitted
by the Vanuatu Government to the Paris Committee on Capacity Building (UNFCCC,
2017). These reports highlighted the ground-breaking significance of the delivery of
these first courses at TVET (Technical and Vocational Education and Training) level
in the Pacific region. Indeed, we can argue that just as Vanuatu was one of the first
countries in the world to establish a Ministry of Climate Change, in December 2013,
and a dedicated policy on climate change and disaster risk reduction, in 2015, so it
has pioneered the creation and delivery of dedicated vocational courses in resilience
during 2017-2018. There are no studies that evaluate the effectiveness of ways in
which formal or non-formal education on climate change and disasters are being
undertaken in Vanuatu, and this provides a justification for the present investigation.

In that sense, this thesis is the vanguard of such research.

We can identify three factors behind the evolution of resilience education in Vanuatu.
Firstly, there is the nation’s extreme vulnerability to disasters and the impacts of
climate change, and the use of traditional and modern adaptation strategies to build
resilience to these impacts (Vize, 2012; Leal, 2017; Pierce, 2019A,; Pierce, 2019B).

Secondly, | have already demonstrated that resilience education in Vanuatu and
other Pacific islands is an outcome of the integration of climate change education
with education on disaster risk reduction. Hemstock et al (2017 and 2018) argued
that in the Pacific islands, where climate change is seen as a slow-onset disaster,
formal education must combine climate change adaptation (CCA) with strategies for
disaster risk reduction (DRR). The strategies for both are very similar — for example,
the use of risk maps, strengthening of building designs and sea defences, and food
preservation techniques. Gero et al (2010) further pointed out that it is essential to
integrate DRR and CCA in the Pacific region in order to enhance aid effectiveness

and reduce confusion for communities.
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With reference to Vanuatu, the title of the Government’s official policy on climate
change and disasters, the Vanuatu Climate Change and Disaster Reduction Policy
2016-30, confirms its integrative approach to these fields, and the document itself
contains several direct references to this strategy. For example:

Successful climate change adaptation and disaster risk reduction actions in
Vanuatu require co-implementation that is inclusive and builds on both
indigenous and externally derived knowledge (SPC, 2015, Section 7.4, p.17)

Such an integrative approach features in the new curriculum being implemented in
primary and secondary schools in Vanuatu, and has already been adopted in
resilience courses delivered at VIT. For example, the Learner Guide for Units 5 & 6 in
Certificate Ill contains Figure 2.3 (MOET, 2018).

Figure 2.3 Relationship between CCA and DRR in Vanuatu
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A third factor in the evolution of resilience education in Vanuatu is the role played by

funding agencies in driving such initiatives. Just as in other developing countries

such as Nepal (Tuladhar et al, 2015) and Bangladesh (Amjad, 2016), educational

projects on climate change and disasters in Vanuatu and other Pacific island states

have relied on initial or on-going funds, technical advice and material resources
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provided by international, regional or national donor partners. Such assistance has
been encouraged by the United Nations Framework Convention on Climate Change,
and constitutes one of the three main aims of the Paris Agreement on Climate
Change, signed in April 2016 (UNFCCC, 2019, p.1).

Financial assistance to educational projects on climate change and disasters in the
Pacific region has come from the European Union through its EU-PacTVET
programme (Hemstock et al, 2016; Hemstock et al, 2017), SPC-GIZ’'s Coping with
Climate Change in the Pacific Region (Vize, 2012), the South Pacific Regional
Environment Programme (SPREP) (Walid, 2017), the Asian Development Bank
(Pierce, 2019B), and other bilateral assistance programmes initiated by Australia,
Japan, France, New Zealand, UK and other nations. Vanuatu has benefited from
such aid, as well as from more modest capacity-building programmes financed by
non-government organisations such as Oxfam, Save the Children Australia, Red
Cross / Red Crescent, World Vision, and Care International. Without such financial
and technical assistance from donor partners, the first TVET courses in resilience
would not have started at the Vanuatu Institute of Technology, and the educational
resource for secondary schools Learning about Climate Change the Pacific Way
would not have been created and used in Vanuatu, Fiji, Kiribati, Tonga or Samoa.
The effectiveness of these formal educational initiatives in Vanuatu will be examined

in Chapters 4 and 6 of this thesis.

2.5 Informal Learning about Resilience

In relation to the transmission of indigenous and local knowledge (ILK), McMillen et
al (2014) pointed out that in the Pacific islands, ILK systems are critical to
understanding resilience and adaptation because of the islands’ long exposure to
environmental variability: over thousands of years, islanders have developed
adaptive responses to living in marginal habitats for food production that face
periodic severe disturbances from drought, cyclones, tsunamis and volcanic
eruptions. Lefale (2010) showed how the Samoan traditional calendar is based on
the observation of local environmental changes, which are influenced by weather and
climate. Observations of cloud formation and wind direction, together with the

monitoring of changes in plants and in animal behaviour, provide key indicators for
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forecasting the onset of extreme climatic events. Percival (2008) looked at the
importance of indigenous environmental knowledge (IEK) in the Pacific region for
building resilience to environmental changes that result from a warming climate:
using examples from Samoan, Maori and other cultures, he revealed how traditional
weather forecasting takes place through observable seasonal changes, cloud
formations, other natural environmental changes and animal behaviour, and provided
examples of traditional adaptation practices such as farming techniques that protect
watersheds and promote crop diversification and methods of food storage. As with
Lefale’s article, this study offered a reference point for comparisons with Vanuatu,

but did not deal with the transmission of such knowledge.

Fletcher et al (2013) explored traditional coping strategies in four Pacific island
countries — Cook Islands, Fiji, Samoa and Vanuatu — showing that coping with
climate and weather extremes is a natural aspect of Pacific islanders’ way of life.
They identified five strategies used to respond to disasters and climate change —
recognition of traditional coping strategies, the importance of religious beliefs and
faith-based systems in building resilience, the role of traditional governance and
leadership, extended family and community involvement, and traditional knowledge

and skills in agriculture and food security

Two recent studies also emphasise the value of TK and TEK and provide a little
more information about the transmission of such knowledge. Apis-Overhoff (2017)
demonstrated that there is a rich repository of traditional wisdom in the atoll
communities of the Federated States of Micronesia. Because traditional coping
mechanisms cannot meet the increasing intensity of climate variability and extreme
events, she proposed the Engin Kehlap (collaborative effort) model to enable atoll
populations to develop their own adaptive solutions to environmental and climate
change, especially rising sea levels and increasing salinity. Regarding transmission
pathways for traditional knowledge and wisdom, the greatest information flows were
found to be from father to son and mother to daughter. The effectiveness of such
flows was not assessed, but it will be relevant to compare these traditional pathways
with those encountered in the islands of Vanuatu. Tuisavusavu (2017) looked at
traditional farming practices in Vanua Levu, Fiji, showing how they contributed to
effective community-based adaptation to climate change. He explained how young
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people had acquired their own TK through observation and participation in
agricultural activities with their elders. Such transmission pathways have much in
common with those in Vanuatu, where informal ways of learning to cope with
environmental change have existed for millennia, beginning from the first colonisation
of the islands approximately three thousand years ago. It is now believed that these
initial colonisers, known as the Lapita people because of their distinctive pottery,
came from Taiwan and northern Philippines, and not from the neighbouring Australo-
Papuan populations of Australia, Papua New Guinea and the Solomons that had
been in the region for 40,000 to 50,000 years (ANU, 2016).

Most investigations in Vanuatu on the role of traditional values, ecological knowledge
and skills in building resilience to climatic and environmental change, extreme
weather events and other disasters have focused on individual islands. Researchers
have emphasized the importance of transmitting techniques of food security and
careful resource management, as well as maintaining social networks of support and
reciprocity. Campbell (1990) found that in the Banks Islands prior to the mid-1800s,
food security in the aftermath of cyclones was maintained through the use of resilient
crops, agricultural diversity, “famine” and forest foods, and through inter-island
exchange, whereby customary networks and friendships ensured assistance in terms
of surplus crops; however, European contact, colonialism and independence led to
an expectation that external relief will be supplied through the government and
overseas donors. In the remote Torres Group, Mondragon (2018) showed that
islanders generated their own environmental and indigenous knowledge in response
to risk, that such knowledge was intimately linked to culture, and that it was modified
through interactions with external agents and interventions. Pascht (2019) found a
similar situation in Siviri, North Efate, stating that climate change is perceived by
villagers as occurring within a combined environmental and socio-cultural context.
On Tongoa, Granderson’s research (2017) indicated that five aspects of kastom save
(traditional knowledge) were important for building adaptive capacity to climate
change - observing and predicting weather and climate, careful management of local
resource use, maintaining networks of relations and reciprocity, customary
governance and leadership, and cultural beliefs and values such as cooperation and
forward planning; however, such aspects were declining in the face of Western

education, a capitalist economy and urban migration, so that opportunities for
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transmission to younger generations were much reduced. McNamara & Prasad
(2014) carried out research in two villages in North Efate and one on Tanna; they
documented traditional strategies for shelter, food and water security in the face of
cyclones and droughts, finding that experiences, stories and practical know-how
transmitted between generations constituted a core strength in enhancing resilience.
They also noted that these traditional resilience strategies were disappearing due to
globalisation, changes in weather patterns and the provision of external disaster
relief by aid donors. My own investigations into the transmission of traditional

knowledge on resilience will confirm the findings of the above researchers.

In summary, there is a body of research in Vanuatu that demonstrates how resilience
to climate change and disasters at a local level is generated not only through close
observations of and interactions with the local environment, traditional agricultural
techniques and oral transmission of past experiences, but also through traditional
social resources, or “social capital” - networks and relationships among and between
families, friends and communities that provide support and resource-sharing. A
community’s adaptive capacity is best achieved when it is locally led and owned by
the community itself, guided by local institutions and taking a more flexible, “whole of
island” approach, rather than through being sponsored or driven by an external
agency (Westoby et al, 2020; Westoby, Clissold et al, 2020). At the same time, rural
communities are ready to combine traditional resilience strategies with modern
techniques such as cyclone warnings texted to mobile phones, and crop breeds that
can withstand extreme weather. Yet while traditional strategies are important in
planning for disasters, they may not be so effective in the future, when changing
weather patterns affect the implementation of traditional agricultural calendars, and
climate change increases the severity of extreme weather events (McNamara &
Prasad, 2014; Nakamura & Konemasu, 2019).

Nevertheless, there is a gap in the research: a lack of data on the effectiveness of
traditional ways of transmitting resilience strategies from older to younger
generations. My thesis can help us learn whether the transmission of traditional
knowledge is still significant in helping Vanuatu’s communities to adjust to disasters
and climate change.
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2.6 Measuring the Effectiveness of Resilience Education

2.6.1 Aspects of Effectiveness to be Measured

In formal education, it is important to measure the extent to which the student is
meeting the specific learning objectives of the course being followed. The
assessment of student performance enables the teacher/facilitator to measure not
only the progress of individual students but also whether educational goals are being
met, as well as the effectiveness of the teacher and the pedagogy being used
(Vanderbilt University, 2021; Edutopia, 2021). Methods of assessment include self-
assessment, peer-assessment, essays, assignments and examinations, and can be

both formative and summative.

The educational system or programme itself can also be evaluated. According to
UNESCO'’s International Institute for Educational Planning (2021), the quality of an
educational system can be analysed in terms of context, specific inputs, social or
institutional processes and outputs or outcomes, all of which can be measured by
indicators. Context indicators provide information on factors that affect learning, such
as culture and policies. Input indicators measure the deployment and use of
financial, material and human resources to facilitate learning, such as availability of
textbooks and teachers. Process indicators measure how an educational process is
conducted in practice, e.g. teaching standards, penetration into the community.
Output indicators measure the effects of the educational programme, and whether its
objectives were attained, for example, numbers of students achieving a particular

grade in a national examination.

To measure the effectiveness of a formal or non-formal programme of resilience
education, whether it be CCE/ECC, EDRR, ECCDRR or RE, a similar set of
indicators can be applied. In Vanuatu, learning will be affected by whether or not the
student must pay fees for the course and by national policies on resilience (context);
by the quality of course materials and pedagogy (inputs); and by access to resilience
programmes (process). Outputs can be measured in terms of course outcomes -
which for a resilience course could refer to changes in knowledge, skills, attitudes

and pro-environmental behaviours of participants and whole communities.
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Having looked at different ways in which resilience education is taking place globally
and in Vanuatu, | will consider literature that explores the effectiveness of such
education, and use this as a base for proceeding with the present research. The aim
is to discover how people’s knowledge, skills, attitudes and behaviour might change
through taking a course on resilience, and how such changes could be measured,
both quantitatively and qualitatively. | will investigate the most suitable methods of
data collection and sampling, appropriate types of question, availability of models,

the relative influence of materials and course delivery, and techniques of analysis.

2.6.2 Methods of Data Collection

Salter (2013) used questionnaires completed by students and teachers in two
successive years, interviews with teachers and parents, mind-maps completed by
students, case studies, first-hand observations, and document searches. Fletcher et
al (2014) used questionnaires for students, face to face interviews with teachers, and
interviews by phone or Skype with teachers and other stakeholders, while Nolasso et
al (2015) used focus-group discussions in their study of school and community

resilience to hydro-meteorological hazards in Naga City, Philippines.

Other studies on the effectiveness of DRR education have relied exclusively on
guestionnaires, either distributed as hard copies (Tuladhar et al, 2014; Mamon et al,
2017), or circulated online (Bernhardsdottir et al, 2015). Online questionnaires may
not be feasible everywhere in Vanuatu at current levels of technology, but school
closures in 2020 and 2022 due to the COVID-19 pandemic have already forced

some urban schools to communicate with their students via the internet.

2.6.3 Suitable Questions to Ask

There is a considerable amount of literature demonstrating suitable questions for
assessing the effectiveness of environmental education, and on education and
training for equipping students and communities for disaster risk reduction. But very
few articles provide any methodology for assessing the impact of climate change
education on young people, and this gap in the literature provides a rationale for the

research undertaken in this thesis.
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Environmental education
Several studies examine the way that environmental education affects pro-
environmental attitudes and behaviours, using questionnaires completed by

students, teachers and stakeholders.

Salter (2013) conducted surveys in three schools in Perth, Western Australia, to
assess the environmental and sustainability knowledge of upper primary students,
their environmental behaviours, the relationship between their attitudes and their
behaviours, and the family dynamics contributing to the uptake of new environmental
behaviours in students’ homes. Students’ pro-environmental behaviours (PEBS)
were assessed according to a checklist of 7 items, including turning off lights at
home, recycling and having short 4-minute showers, with the frequency of each PEB

being measured.

Similarly, Fletcher et al (2014) assessed behavioural change in 224 students drawn
from 9 primary schools in three states of Australia before and after interventions by
visiting scientists as part of Earthwatch Australia’s TeachWild Fellowship programme
for teachers and students. The focus was on environmental sustainability, especially
the removal of marine debris and actions to improve the health of oceans and inland
waterways, with students and teachers participating in interventions and field
activities on these topics. The same questionnaire was used to measure changes in
attitude/behaviour before the intervention, and two months afterwards. Questions
measured three gradations of change in attitude/behaviour — increased concern,
behavioural intention (e.g. buying bottled water), and actions taken (e.g. picking up
rubbish and becoming an advocate). A similar approach can be adopted in this
thesis. Changes in knowledge, attitudes and behaviour can be assessed by
providing a list of statements relevant to climate change and disasters and asking a
student whether he/she agrees or disagrees with each statement before and after an
intervention takes place: for example, “Ocean temperatures will get warmer in the

future” (knowledge), and “| must help to conserve biodiversity” (attitudes).

Disaster risk reduction
Articles on links between education and disaster risk reduction date back to the

1980s. Mishra & Suar (2007) investigated whether education and experience
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enhance risk perception and disaster preparedness, focussing on heat waves and
floods in the Indian state of Orissa. They referred to an earthquake preparedness
scale devised by Mulilis, Duval & Lippa (1990) that comprises twelve main items; for
each, the respondent states whether he/she performs or has the item, and the
degree of difficulty in performing or obtaining the item. One example is whether the
respondent has an operating torchlight. Questions and items used in both studies
have helped in the formulation of my own questions on courses on disaster risk and

climate change in Vanuatu.

Two investigations on disaster education in the Philippines were also helpful.
Nolasso et al (2015) measured preparedness for cyclones and floods by asking
officials, school personnel and household heads in Naga City to indicate levels of
preparedness on a four point scale. More pertinent was the study conducted by
Mamon et al (2017) in Las Pinas. They selected 120 Year 11 students from one
senior high school, and asked them 20 agree/disagree questions, organised into five
disaster-related groups — knowledge, preparedness, adaptation, awareness and
perception: for example, “I think my locality is safe from all types of disaster”
(perception). Questions were based on a similar study carried out by Tuladhar et al
(2014) in 19 randomly selected rural districts in Nepal that addressed the same five
aspects of disaster risk education. Modified versions of the questions used in both of

these studies will be used for my investigations in Vanuatu.

Climate change/ Climate change and disaster risk reduction

In relation to literature on the effectiveness of climate change education, the article
by Scott-Parker & Kumar (2018) on Fijian adolescents’ understanding and evaluation
of climate change provided an insight into what young people in a Pacific coastal
setting think about climate change, what aspects of it they commonly discuss and
those aspects on which they aspire to act. Questions such as “What is climate
change?” were designed to promote discussion rather than assess the influence of
education on attitudes and behaviour. Similar questions can be used in evaluating

the effectiveness of courses on climate change in Vanuatu.

The extent to which late teenagers’ perceptions of climate change affect their pro-

environmental behaviour was examined by Ojala (2013) in Sweden. Using a sample
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of 321 senior high-school students with an average age of 17.2 years, she found that
pro-environmental behaviour was strong for those who worry about climate change
but cope by seeking information about what they can do or by keeping positive and
trusting that solutions will be found. In Vanuatu, where the impacts of climate
change are arguably more noticeable than in Sweden, | can pose similar questions to
assess the extent of young people's worries about climate change and their

willingness to take action.

A tracer study on the first cohort of students to complete the Certificate 11l course in
Resilience at the Vanuatu Institute of Technology (VIT, 2019) used interviews to
capture their experiences as they transitioned into further pathways. Questions
relevant to my own thesis include “What skills and knowledge did you gain in this

training course?”

Questions used in these investigations into CCE and Resilience Education can be
classified into three groups: those focusing on the acquisition of knowledge and/or
skills about climate change and how they are acquired; those examining students’
attitudes towards climate change and how such attitudes influence their behaviour;
and those exploring the effectiveness and pedagogy of the training course itself. All

three categories apply to the present thesis.

2.6.4 Availability of Models
This refers to models that guide investigations into the relationship between
education on climate change and disasters on the one hand, and behaviour/attitudes

of participants on the other.

Ertz & Sarigolli (2019) argued that satisfaction from pro-environmental behaviours
(PEBSs) will cause an individual to develop a more positive attitude to this type of
behaviour and engage in it more frequently (Figure 2.4). They found that public-
sphere PEB such as petitioning and demonstrating is more impactful to an individual

than private-sphere PEB, so leading to more positive attitudes towards PEB.
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Figure 2.4 Simplified model of the relationship between behaviour, satisfaction and attitudes

Satisfaction
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Behaviour Attitudes

Source: Simplified from Ertz and Sarigolli. 2019, p. 1119

I will not enter the debate on whether attitudes affect PEB or PEB reinforces
attitudes. However, in assessing how a course on resilience affects a participant’s
motivation to engage in PEBs, there is scope for asking school students whether
they would be willing to join a demonstration or strike to draw attention to the climate
crisis. Such a question would reflect the strength of the individual’s commitment to

action and could indicate the influence of a course on intended behaviour.

Salter (2013) used a model (Figure 2.5) from Hines, Hungerford & Tomera (1987) to
show how responsible environmental behaviour results from “situational” factors and

student dispositions that influence the intention to act.

Figure 2.5 Factors contributing to responsible environmental behaviour
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Source: Hines, Hungerford and Tomera (1987), redrawn as Fig. 2.4 in Salter, 2013, p.41
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For this thesis, | will assume that personality factors and knowledge combine to
influence an individual’s attitudes to engage in pro-environmental behaviour.
Knowledge and intention to act will be influenced by the course on climate change
and disaster risk reduction in which the individual has participated, and situational
factors could include exposure to a particular hazard and past experiences of similar
hazards.

In that sense, there is a link to the model proposed by Mishra & Suar (2007) in their
investigations into the relative importance of experience and education in
determining risk perception and disaster preparedness for floods and heat waves in

Orissa state, northern India (Figure 2.6).

Figure 2.6 Importance of experience and education in disaster preparedness

Experience

> Risk perception »| Preparedness
Education ///>

Source: Mishra & Suar, 2007, p.146

This model shows that disaster preparedness is a function of both education and
experience. In terms of resilience education in Vanuatu, the implication is that the
most effective education for disaster risk reduction is one that not only involves
cognitive learning but also draws upon students’ affective learning — their feelings
and emotions linked to previous experience of cyclones, droughts, ash falls,
earthquakes and landslides.

2.6.5 Effectiveness as Measured by Teaching Materials and Methods of
Delivery

There is an abundance of generic literature on the effectiveness of teacher delivery,

although most refers to non-environmental fields. Some studies focus on the

gualities of an effective teacher (e.g. Polk, 2006; Cvetek, 2008; Paolini, 2015), with

clarity of communication, enthusiasm and subject knowledge featuring prominently.

Other articles show how teacher effectiveness can be measured by students,
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colleagues and self-assessment and suggest questions that might be used (e.g.
Napoles & MacLeod, 2013; Paolini, 2015). Dunn et al (2018) concentrated on the
learner rather than teacher, showing that learning is affected by an individual’s
environment, emotionality, sociological preferences, physiological preferences and
cognitive processing inclinations. Ideas from all these studies have been used to
formulate appropriate questions and approaches when measuring the effectiveness

of resilience courses in Vanuatu.

In relation to studies on the effectiveness of materials and delivery in courses on
disaster risk reduction and/or climate change, the literature is limited and refers to
studies in other countries than Vanuatu, for example by Apronti et al (2015) and
UNICEF & UNESCO (2012).

The UNICEF-UNESCO study on disaster risk reduction in school curricula (2012)
provides an assessment of the practical reality of DRR learning. The comprehensive
set of outcomes used to measure knowledge, skills and attitudes/dispositions can be
adapted to provide a yardstick for measuring the effectiveness of teaching and
learning materials and methods of course delivery for climate change and disaster

reduction education in Vanuatu.

2.6.6 Summary

There is virtually no existing literature that evaluates the effectiveness of resilience
education in Vanuatu through formal or informal modes. The independent study on
graduates’ reactions to the Certificate Ill course (VITE, 2019) is relevant, but
published papers on climate change and disaster-related courses taught in schools
are not available, and the measurement of the effectiveness of traditional education
on disasters in Vanuatu has not been attempted. Thus the field is wide open for

further investigation, and this is the rationale for the present thesis.

2.7 Conceptual Framework for the Research

2.7.1 Education, Environmental Education and Resilience Education

We have seen from Section 2.2 how education on resilience has developed within
the context of environmental education and education for sustainable development.

Figure 2.7 shows how all these fields are situated within education as a whole.
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Figure 2.7 Relationship between education and resilience education
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There is an abundance of opinion on the purpose of education. Dewey (1934) stated
that its purpose is to give the young the things they need in order to develop in an
orderly, sequential way in to members of society. Martin Luther King Jr (1948)
emphasised that although the function of education is to teach people to think
intensively and critically, moral education is also essential, with the goal of true
education being “intelligence plus character”. Foshay (1991) said that the continuing
purpose of education has always been to bring people to as full a realisation as

possible of what it is to be a human being.

Baha'u’llah (1882) wrote that the purpose of education is to bring out the
potentialities already existing within us and to use them to be of service to others:

Regard man as a mine rich in gems of inestimable value. Education can,
alone, cause it to reveal its treasures, and enable mankind to benefit
therefrom.

(Lawh-i-Magsud, Gleanings from the Writings of Bah&'u'llah, CXXII, p. 259)
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| agree with all the above views, but particularly support those of Bah&'u'lldh and
Martin Luther King in that education must involve helping people to have an outward
orientation towards others and to their environment. These attributes are essential in

order to carry out effective education on resilience.

In relation to environmental education, Aristotle (c. 40 BC) is acknowledged as being
the first to use observation and reasoning to investigate natural phenomena:

Science (epistémé), for Aristotle, is a body of properly arranged knowledge
or learning—the empirical facts, but also their ordering and display are of
crucial importance. The aims of discovery, ordering, and display of facts
partly determine the methods required of successful scientific inquiry. Also
determinant is the nature of the knowledge being sought, and the
explanatory causes proper to that kind of knowledge.

(The Scientific Method, Stanford Encyclopedia of Philosophy, 2016, p.7)

Such ideas are relevant to resilience education, which involves the study of empirical
data on our changing climate and on the impacts of climate change and all types of
disaster, as well as knowledge of the causes of climate change and hazards, and

local observations of vulnerability and impacts.

Theories relevant to environmental education diverge on whether humans are

distinct from the environment (Fig. 2.8) or are an integral part of it (Fig. 2.9).

Figure 2.8 Humans as distinct from the environment

EnviRoNMEnT T HUMANS
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Figure 2.9 Humans as an integral part of the environment

Support for the more integral connection between humans and their environment
(Figure 2.9) is exemplified by Motesharrei et al (2016). They demonstrated (Figure
2.10) how the impact of the Human System has become more dominant in the Earth
System during the last 200 years through resource extraction, pollution, alteration of
land cover, ecosystem fragmentation and reduction of biodiversity. When the Human
System was small relative to the Earth System, the two could be shown separately,

but the former has grown so large that they must now be coupled together.

Figure 2.10 Changing impact of the human system on the earth system
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Source: Reproduced from National Science Review 3: 470-494, 2016 under the terms of the
Creative Commons Attribution License
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In a similar manner, the Baha’i Writings are very clear about the symbiotic
interrelationship between humans and their environment:

We cannot segregate the human heart from the environment outside us and
say that once one of these is reformed everything will be improved. Man is
organic with the world. His inner life moulds the environment and is itself also
deeply affected by it. The one acts upon the other and every abiding change
in the life of man is the result of these mutual reactions.
(Shoghi Effendi, letter of 17 February 1933 to an individual, quoted in
Valuing Spirituality in Development, Bah&’i International Community,
1998)

| will adopt this view in my approach to education on resilience. The impacts of
humanity on natural ecosystems are visible in pollution, species decline, soil
degradation, declining water supplies and excessive resource consumption, as well
as through the anthropogenic causes of climate change, while the effects of the
environment on humans are demonstrated by climate change, hydro-meteorological,
biological and geological hazards, the distribution of population, shortages of food

and water, and many others.

One root cause of the current imbalance between humanity and its environment is
the disproportionate exploitation of the earth’s resources by more economically

developed peoples, leading to inequality between and within nations.

Motesharrei et al (2016) illustrated this inequity in resource consumption and waste
generation by showing that the top 10% of the world population by income (above
$23 per day) produce 46% of total global greenhouse gas emissions — almost as
much as the 54% produced by the bottom 90% (Figure 2.11). They stressed the
importance of education that raises collective awareness of the current socio-

environmental challenges and leads to actions.
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Figure 2.11 Global inequality in resource use
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Kagawa & Selby (2009) argued that the remedy to the problem of consumerism lies
in education to transform structures and systems, with such education leading to

direct community engagement and drawing on local and indigenous knowledge.

On a more general note, the Universal House of Justice, the international governing
council of the Baha’i community, wrote that:

The welfare of any segment of humanity is inextricably bound up with the
welfare of the whole. Humanity’s collective life suffers when any one group
thinks of its own well-being in isolation from that of its neighbours or pursues
economic gain without regard for how the natural environment, which provides
sustenance for all, is affected.

(Universal House of Justice, message of 1 March 2017, p. 1)

Consciousness of this inequitable resource consumption and its socio-economic
effects must feature in any educational programme on resilience, since it is through
such awareness that practical solutions and action at all levels — international,
regional, national and local — can be found. At a local level in a small island state

such as Vanuatu, it will also be vital, as Kagawa & Selby and Motesharrei et al have
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suggested, to ensure that resilience education makes use of traditional
environmental knowledge and empowers a community to develop its own coping
strategies for adaptation and mitigation. Whether both of these facets of education

are actually happening in Vanuatu will be investigated in this thesis.

2.7.2 Pedagogy of Effective Teaching and Learning

| see resilience education as helping people to learn how to face, cope with and
recover from the impacts of climate change and disasters. Such education should
foster knowledge, skills, attitudes and appropriate behaviour relating to all aspects of
climate change and disaster risk — including their nature and causes, vulnerability,
world-wide and local impacts, mitigation and adaptation, strategies for community
planning and action, food and water security, conservation of biodiversity,
frameworks and policies. As Stevenson et al (2017) have proposed, resilience
education should involve learning in the face of risk, uncertainty and rapid change
and must include education that builds community resilience through a process of
identifying, assessing and reducing risk. Additionally, it should:

.... equip students with the knowledge, understanding, skills and attributes
needed to work and live in a way that safeguards their environmental, social
and economic well-being, both in the present and for future generations.

(Leal & Pace, 2016, p. 2)

Such is the conceptual framework for the content of a course or programme in
resilience education. However, in terms of effectiveness, pedagogic aspects must

also be covered.

Pedagogy

According to UNESCO’s International Institute for Educational Planning, pedagogy
refers to the interactions between teachers, students, and the learning environment
and learning tasks (IIEP, 2021), with pedagogical approaches placed on a continuum
from teacher-centred to learner-centred. Another view is that there are four
pedagogical approaches — behaviourism, constructivism, social constructivism and
liberationism (TES Global, 2018). A behaviourist approach, first suggested through
research by Thorndike, Pavlov and Skinner (McLeod, 2017), corresponds to a
teacher-centred, didactic approach whereby the teacher is the sole figure of authority

and uses direct instruction through lectures and demonstrations. Learning takes
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place as a result of stimulation from the environment, which in this case is the
teacher. A constructivist approach includes cognitive constructivism, proposed by
Piaget (Lourenco, 2012), and social constructivism, advocated by Vygotsky (1978):

it focuses on the learner constructing his/her own knowledge rather than being wholly
dependent on the teacher. Liberationism, advocated by Freire (Irwin, 2012) places
student voice at the centre of learning, with the teacher as learner and the class
discovering information and ideas together. For teaching and learning about climate
and disaster resilience, | suggest that both teacher-centred and learner-centred
approaches can be used, with the former appropriate for topics such as the causes
and world-wide impacts of climate change, or in introducing a new theme, and the
latter relevant for topics where critical thinking and creativity are required, such as
vulnerability assessment and community strategies for adaptation. In such areas,
students need to be able to play an active role in constructing their own learning

through field or simulated experience.

Constructivism

There are multiple views about constructivism, and no single definition that
encapsulates them all. Cognitive or radical constructivism, based on the work of
Piaget (1896-1980), held that learning is not passive, but occurs by active
construction of meaning through our own experiences; we make sense of new
information by attempting to associate it with our existing knowledge through
processes of assimilation or accommodation (Amineh & Asl, 2015). Vygotsky’s
social constructivism, on the other hand, stressed that learning is constructed
through social interaction — by engaging in dialogue with other humans, with
language being the most meaningful way in which we construct reality. Thus
significant learning occurs when individuals are engaged in social activities such as
interaction and collaboration (Amineh & Asl, 2015). llleris (2009) proposed a concept
of learning that combines constructivism and social constructivism, with the learner
actively building his/her learning as mental structures. He said that all learning
involves the integration of two processes — an external interaction process between
the learner and his/her social cultural or material environment, and an internal
psychological process of elaboration and acquisition. There are thus three
dimensions of learning — content, incentive and environment (Figure. 2.12). These

three influences will be reflected in one of my own questionnaires on formal learning
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(QS3) in which a learner is asked to assess the relative importance of the course, the

facilitator/teacher and the student.

Figure 2.12 The three dimensions of learning
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Source: Reproduced from llleris K. (2009). Fig. 1.2: The fundamental processes of learning

If we accept that new learning is constructed upon the foundation of previous
learning, with interaction with others as an essential element, then there are
important implications for teaching (Hoover, 1996). Firstly, the teacher acts as a
“guide on the side” rather than a “sage on the stage”. Secondly, learners may not
understand something in the same way, and so may need different experiences to
advance their understanding. Thirdly, for students to build new knowledge, their
learning experience should incorporate problem-solving that is relevant to them
rather than to the teacher and must include group interaction. Fourthly, if new
knowledge is actively built, then time is needed to build it. Constructivism
encourages students to engage in dialogue, both with the teacher and with one

another, with the teacher asking open-ended questions (Brooks & Brooks, 1993).

For learning about climate and disaster resilience, | propose that such an active,
constructivist approach is essential. Learners construct meaning through active
engagement with the world through experiments or real-world problem solving, and

understanding must come through making meaningful connections between prior
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knowledge, new knowledge and the processes involved in learning (McLeod, 2019).
Social constructivism is important not only through interactions with peers and the
teacher/facilitator, but also through inter-generational dialogue in a community setting
whereby students learn traditional wisdom and adaptation techniques from elders,

while elders learn more modern techniques from the students.

Constructivism implies the use of strategies such as experiential learning, enquiry-

based learning, cooperative learning and fieldwork.

Experiential learning

This is a learner-centred strategy that requires students to cooperate and learn from
one another through direct experiences tied to real world problems, with the teacher
facilitating rather than directing (ITALI, 2015). Knowledge is continuously derived
from and tested out in the experiences of the learner (Kolb, 1984). Experiential
learning can be seen as a four stage cycle comprising concrete experience, reflective
observation, abstract conceptualisation and active experimentation (Kolb & Kolb,
2008). According to llleris (2009, p.94), experiential learning can primarily be
understood as ‘learning in which the learning dimensions of content, incentive, and

interaction are involved in a subjectively balanced and substantial way.’

This form of learning is relevant to disaster risk reduction. Learners in Vanuatu can
share and reflect on their real-life experiences of cyclones, earthquakes, ash falls,
floods and droughts, then draw out concepts relating to personal and community
safety that lead to strategies for assessing vulnerability and practical measures for
disaster mitigation. Another example relates to the effects of atmospheric warming
on the ice in polar regions (Pierce, 2019B): an experiment is conducted in the
classroom to demonstrate how the melting of land-based ice sheets leads to global

sea-level rise, whereas the melting of sea-ice does not (Figure 2.13)
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Figure 2.13 Experiment to show the melting of ice in water (left) and on land (right)

Enquiry-based learning (EBL)

This is another constructivist strategy. Students are asked to investigate an issue
through the collection and analysis of data. They make connections with their
existing knowledge and ways of thinking, making sense of new data for themselves
through their active involvement in analysis and interpretation (Roberts, 2006). EBL
promotes individual research, but is often organised around collaborative work in
small groups in which ‘students are engaged as partners in the learning process’
(Kahn & O’Rourke, 2005, p.1):

Such an approach is relevant to topics in the field of climate change. For example,
groups of students can be asked to use internet sources to investigate past
geological periods/epochs such as the Carboniferous, Eocene and Pleistocene,
when the Earth’s climate was much warmer or colder than at present. They then
present their findings to the class.

A closely related approach is known as discovery learning, whereby a teacher
refrains from passing concepts and information to students, but guides them to
“discover” it for themselves through the use of educational resources (Hammer,
2009). The discovery process is aided by a series of carefully-selected questions,
with answers explored through discussion in small groups of learners. An example
is the use of the 16 wall pictures depicting the main aspects of climate change in the
Pacific islands (Learning about Climate Change the Pacific Way). The effectiveness

of this educational resource will be evaluated as part of the present thesis.

63

Author, 2018



Cooperative learning

This is an educational strategy in which small groups of students work together on a
common task (TeacherVision, 2021). They discover new concepts together and help
each other learn, so enhancing their own and their groupmates’ learning (Johnson &
Johnson, 2018). This exemplifies Vygotsky’s social constructivism, because learning
takes place as students solve problems beyond their current developmental level
with the support of their peers and/or their facilitator. Group size can vary from pairs
to half the class, but the disadvantage of large groups is that some individuals may

become passive “passengers” who contribute little or no input.

Johnson & Johnson (2018, p. 67) pointed out that cooperative learning is also the
foundation of active learning in that ‘students engage in dialogue, interact with
classmates in small groups, generate new ideas and cognitive structures within the
groups, and coordinate with groupmates in the direction and speed of the work'’.
They stressed that five basic elements are required in any cooperative learning
lesson: positive interdependence, individual accountability, promotive interaction,
social skills such as conflict management, and group processing - examining the
effectiveness of the processes members use to maximize their own and other’s

learning.

In the context of Vanuatu, where cultural influences favour collectivism rather than
individualism, | have found through four decades of teaching experience that young
people mix readily with each other in a formal educational setting, and willingly
embrace cooperative learning. Thus the first three of Johnson and Johnson’s five

elements occur almost naturally, while the last element may not be needed at all.

For lessons or courses on climate and disaster resilience, cooperative learning
strategies complement experiential and enquiry-based learning, and are highly
relevant to fieldwork. The teacher’s role is to provide structure in the form of guided
guestions and educational resources, and to ensure that the selection of pairs or
groups is done on the basis of varying criteria, thereby reinforcing the social skills of
participants. In formal educational settings, a student-centred, cooperative learning-
based classroom can be organised around tables of 4-5 students, with the

composition of the group varying according to the task; such a learning environment
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encourages freer discussion, promotes cooperation rather than competition, builds
team spirit, enables students to gain new competencies and knowledge from each
other, and helps learners improve their communication skills and become more
considerate of others (Pierce, 2019B). Such qualities are needed when helping
communities to understand the nature of climate change and disasters and prepare
for their impacts.

One aspect of cooperative learning that students need to develop is the capacity to
present the group’s findings to others. A strategy for empowering even the most
diffident student to do this is known as the “carousel” technique (Gray, S., 2016;
Simon, C. 2021), described in Appendix D.

Fieldwork

Fieldwork is a process of observing and collecting data about people, cultures and
natural environments (NGS, 2021), and can be defined as ‘any component of the
curriculum that involves leaving the classroom and learning through first-hand
experience’ (Boyle et al., 2007, pp.299-300). As such, fieldwork is an application of
experiential learning. With careful planning by the teacher/facilitator, it can follow
Kolb’s four stage cycle of learning. Thus students studying vulnerability can visit a
community, observe physical and human features and talk to residents (concrete
experience), reflect on aspects that make the community vulnerable to flooding,
erosion and storms (reflective observation), produce a hazard map (abstract
conceptualisation) and propose measures that would reduce hazard impacts (active
experimentation). Fieldwork is more engaging when a learner-centred experienced-
based approach is adopted, rather than being teacher directed (Leydon & Turner,
2013; Ballantyne & Packer, 2009), and when linked to enquiry-based and

cooperative learning.

Thomas & Munge (2015) highlighted the challenges involved in outdoor
environmental education fieldwork: growth in the size of student cohorts; student
participation issues, sometimes related to fitness; safety management; reluctance
of staff to spend long hours in the field; new technologies such as GPS and Google
Earth that can reduce students’ emotional ties to the environment; and mismatches

between theory and practice, whereby teachers may fall back to traditional teacher-
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led strategies. In the context of Vanuatu, the size of student cohorts can impact on
costs of travel to fieldwork sites, and safety issues are always relevant, particularly in
coastal locations; yet staff and students are usually delighted to go on field trips as

an escape from the classroom, and fithess issues are of minor importance.

Education in climate and disaster resilience is an ideal medium for fieldwork,
particularly when dealing with vulnerability, mitigation and adaptation. If the goal of
such education is to empower the learners to take action at community level to
reduce the impacts of hazards and ongoing climate change, then fieldwork is not only
desirable, but essential. Two examples of learner-centred fieldwork activities that
can be conducted by small student groups are: investigating the sources of energy
used in a local community; and learning then demonstrating a practical adaptation

technique to people in a local community.

In summary, the nature of resilience education as a subset of environmental
education means that it must provide students with the knowledge, understanding,
skills and attributes needed to work and live in a way that safeguards their present
and future environmental, social and economic well-being (Leal & Pace, 2016). As
such, students must be actively involved in their own learning through
constructivist approaches such as experiential, enquiry-based and cooperative
learning, and be given the opportunity to undertake fieldwork at community level.
Active learning through exposure to field experiences and dialogue with other
students can work well with vulnerability, mitigation and adaptation, but aspects
such as causes and impacts may require a more teacher-centred approach. In

other words, a variety of teaching and learning strategies is desirable.

2.7.3 Characteristics of a Proposed Educational Programme on Resilience
The above theories and concepts provide context for the methodology to be used in
this thesis, as well as guiding investigations into whether or not key aspects of
learning about resilience actually feature in formal courses in Vanuatu, and how

participants react to them.
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Figure 2.14 models a proposed educational programme on resilience in formal and
non-formal settings, showing that there are four “influencing” factors — educational
theory, educational practice, environmental education and the field of resilience itself.
These factors appear at the top of the model, all given similar weighting. Elements of

each that contribute towards learning about resilience are shown in the boxes below.

“Educational theory” includes some of the broad principles outlined in 2.7.1 — the
development of moral qualities, nurturing the potentialities that lie within, building on
the knowledge and capacities of individuals and groups, fostering an outward

orientation, and service to others.

“Educational practice” refers to teaching and learning strategies that help participants
build resilience to climate change and disasters for themselves, their families and
communities: examples are student-centred, participatory learning; experiential

learning and fieldwork; constructivism; and catering for individual learning needs.

Under “environmental education and education for sustainable development”, a key
aspect to grasp is the reciprocal relationship between human and earth systems, with
awareness that the balance between them has been compromised over the last few
hundred years, leading to reduced biodiversity, changes in geophysical processes
such as erosion and deposition, declining water supplies and the climate crisis. This
links to an understanding of the socio-economic effects of inequitable resource
consumption and the dangers of consumerism, and a realisation that solutions lie in
promoting the dimensions of sustainable living, the conservation of biodiversity,

ecosystems and resources, and pro-environmental behaviours.

Within this context, topics from the more specialised field of “resilience” can be

covered — for example, the nature and causes of climate change and disasters.
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Figure 2.14 Model of a proposed educational programme on resilience
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The four influencing factors govern the desired outcomes of a resilience course in
terms of knowledge, skills, attitudes and behaviour, as shown in the lower blue box.
Cognitive awareness of climate change, disaster risk reduction, sustainable
development and traditional knowledge will not be enough. Participants should
acquire skills in communication, literacy, numeracy, observation and information
technology, as well as the capacity to carry out risk mapping and vulnerability
surveys, write project proposals, demonstrate adaptation and mitigation strategies
and give public talks. Attitudes to be fostered include selfless service, inclusiveness,
justice, gender equality, respect for the environment, and a distrust of consumerism.
Desired patterns of behaviour should embrace recycling, tree planting, demonstrating
empathy for the vulnerable and those affected by disasters, readiness to share one’s
knowledge, advocacy for action on climate change, adoption of environmentally-

friendly eating habits, and taking action to prepare for disasters.

In summary, Figure 2.14 provides a set of criteria against which the effectiveness of

a formal educational programme on resilience can be measured.

2.7.4 Overall Conceptual Framework

From my proposed criteria identified in Figure 2.14 for measuring the effectiveness of
formal programmes in resilience, we can move to Figure 2.15, which summarises the
overall conceptual framework within which the effectiveness of resilience education

in all settings — formal, non-formal and informal — can be investigated.

The framework suggests that learning about resilience to climate change and
disasters in Vanuatu is taking place through four main pathways. There are formal
programmes in primary, secondary and tertiary establishments, largely for children,
youth and young adults. These are complemented by short-term non-formal
awareness programmes, workshops and training sessions, usually in community
settings and offered to people of all ages. Then there is the influence of informal,
life-long learning viewed from two perspectives: firstly, the intergenerational
transmission of traditional ecological knowledge, skills and values that has been
taking place over millennia and has enabled indigenous populations to adapt to a
range of natural hazards and forms of environmental change; and secondly the

acquisition of moral and spiritual values that occurs in families and communities
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through the influence of belief systems such as those associated with Christianity,
the Baha'i Faith and other religions, as well as moral codes not linked to any faith.

Figure 2.15 Conceptual framework for examining the effectiveness of resilience education in
Vanuatu

Influence of external aid, policies and
human resources

INFORMAL INFORMAL
LEARNING LEARNING
TRADITIONAL MORAL AND
VALUES AND SPIRITUAL
ECOLOGICAL VALUES ARISING
KNOWLEDGE FROM BELIEF
SYSTEMS

L/ 1

g D::-'.lrecll characteristics of aln Transmission of
ecucational progfamme on restiience traditional knowledge

l

Relevance to building resilience
in Vanuatu society in the 21
century?

0 §

IS EDUCATION HELPING TO MAKE VANUATU
INTO A “RESILIENT COMMUNITY,
ENVIRONMENT AND ECONOMY™ (VANUATU
CLIMATE CHANGE AND DISASTER RISK
REDUCTION POLICY, 2016-2030) 7

Effectiveness in building knowledge,
and skills and in transforming
attitudes and behaviour of individuals —

and communities
?77?

70




It will not be possible in this thesis to address non-formal education in resilience, nor
the relevance to resilience of informal, faith-based moral and spiritual values. For
formal courses, | will use the desired characteristics of a resilience programme
(Figure 2.14) to evaluate their effectiveness in building knowledge and skills and
transforming attitudes and behaviour of individuals and communities. For informal
learning, the transmission of traditional ecological knowledge and values will be
investigated, as well as their effectiveness and relevance in providing knowledge and

skills and in changing attitudes and behaviour in the Vanuatu of the 215t century.

Collectively, these findings should lead to an assessment of the role of formal and
informal education in helping to make the nation achieve the vision of the Vanuatu
Climate Change and Disaster Risk Reduction Policy 2016-2030 (Figure 2.15) of

being a “resilient community, environment and economy”.
Having used the literature review to formulate the overall conceptual framework for

this thesis, we now turn to Chapter 3 to consider the methodology followed in

evaluating the learning about resilience actually in place.
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CHAPTER 3: METHODOLOGY

3.1 Overview

Chapter 1 identified the two research questions investigated in this thesis — the
effectiveness of formal education on climate and disaster resilience in terms of
changes in knowledge, skills, attitudes and behaviour, and the extent to which
traditional knowledge, skills and values are relevant to climate and disaster resilience.
Then in Chapter 2, | reviewed relevant literature and produced a conceptual framework
for the research. In this Chapter, | consider my research methodology, showing how a
mixed methods approach will be used and explaining the use of data collection tools,

sampling and analysis.

| begin in 3.2 with an examination of the philosophical underpinnings of the research,
moving from ontology to epistemology and then to the pragmatic research paradigm
that will be adopted. The mixed methods approach to data collection, explained in
Section 3.3, follows a transformative design type and permits the usage of both
guantitative and qualitative tools. The instruments used in this research are specified
and the phases of its mixed methods approach are outlined. In Section 3.4 | look at
sampling, first clarifying the difference between probability and non-probability
sampling, then illustrating how samples were selected for investigating the
effectiveness of formal educational programmes on resilience at junior secondary,
senior secondary and post-secondary levels. This is followed by sampling techniques
for assessing the significance of traditional knowledge and values in building climate
and disaster resilience in Vanuatu. Section 3.5 starts with background information
on the researcher and his assistants, then gives details of data collection tools used
in this research — questionnaires, semi-structured interviews,
emails/messages/texts/online chats, and document search and analysis. The eight
guestionnaires used for Research Question 1 and the semi-structured interview
technique used for Research Question 2 are summarized and their purpose justified.
Section 3.6 discusses how the COVID-19 pandemic and Cyclone Harold have
impacted upon this research, shaping methods of data collection, participant
responses and the research questions themselves. Data analysis for responses to
each Research Question is covered in Section 3.7, with an explanation of how the

assessment criteria were determined for responses to questions on the CC Toolkit
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activity and how coding systems evolved for responses to questions on the
transmission of traditional knowledge and values. Section 3.8 is on research rigour,
distinguishing between the validity and reliability required in quantitative research
and the trustworthiness and verification strategies for qualitative research. Efforts to
obtain rigour in this particular research are analysed. Finally, Section 3.9 deals with
ethical issues and positionality of the researcher and his assistants. Evidence of
endorsement of the research by key government institutions in Vanuatu is offered.
Details are given on how participants were informed about the research and their
consent obtained, how their autonomy and anonymity was guaranteed, and how the
confidentiality of their data was maintained. Ways in which the principal researcher
and his assistants might have influenced the accuracy of data collection are

discussed.

3.2 Philosophical Underpinnings of the Research

As a researcher into education about resilience, | must first examine my position in
relation to reality, in other words to ontology. Ontology reflects an individual's
interpretation of what constitutes a fact (BRM, 2022): do objects of enquiry actually
exist, or are they are names that humans give to mental abstractions, created in the
mind? (Cohen, Manion & Morrison, 2007; Noonan, 2008). A realist ontology posits that
an object exists independently of the researcher, while a non-realist ontology argues
that reality is subjective, subject to change and is ‘constructed through the interaction
between language and aspects of an independent world’ (Scotland, 2012, p.11). The
researcher must consider whether there is ‘a singular, verifiable reality and truth ... or

socially constructed multiple realities’ (Patton, 2002, p.134).

In this thesis, | can argue that | am dealing with real objects that exist independently of
the researcher — cyclones, temperature change, damage done by ash falls, the
COVID-19 pandemic that forces schools to close and reduces the number of flights.
Yet because my focus is on the effectiveness of teaching and learning — socially-
constructed realities that are subject to change over time — | must lean towards a more

non-realist ontology.

Ontology leads on to epistemology, which can be defined as the philosophical study of
the nature, origin and limits of human knowledge (Martinich, A. 2021). It is concerned
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with ‘the nature and forms of knowledge, how it can be acquired and how
communicated to other human beings’ (Cohen et al, 2007, p.7). If ontology asks the
question “what is reality?”, then epistemology asks “how do you know about it?” and
“‘what is the relationship between the enquirer (you) and the knowable (the object of
research)?”, while methodology asks “how will you go about finding out this
knowledge?” (Guba & Lincoln, 1994; Perera, 2018). If knowledge of social behaviour
is objective and tangible, then researchers must be observers; but if knowledge is
subjective and unique, then researchers have an interpretative view and ‘an
involvement with their subjects and a rejection of the ways of the natural scientist’
(Cohen et al, 2007, p.7).

Since my research is predominantly dealing with people’s perceptions — socially
constructed multiple realities that can change over time — the epistemology to be
adopted should be one in which | ‘get involved with the subjects and try and
understand phenomena in their contexts’ (Rehman & Alharthi, 2016, p.52). As such,
any new knowledge created by this research may have some utility to other island

nations at the forefront of climate change impacts, but perhaps not universally.

The non-realist ontology and epistemology that influence my research suggest that
an interpretivist approach should be adopted, using a methodology that is inductive —
discovering patterns in the data that are used to understand a phenomenon and
generate theory (Rahman & Alharthi, 2016). However, while this approach is
suitable for investigating the nature and transmission of traditional knowledge, a
more deductive, empirical approach may be appropriate for evaluating whether a
course in resilience has had an impact on students’ knowledge, skills, attitudes and
behaviours; at the same time, it may not be possible to deduce that a change has
been due to any one independent variable, such as the teacher, since in education a
multiplicity of variables are operating. In other words, statistical patterns that may
appear through an empirical approach must be further investigated through an

interpretative lens.

This consideration of approaches to be taken leads to the research paradigm that | will
follow. A research paradigm refers to the philosophical assumptions or basic set of
beliefs that guide the actions and define the worldview of the researcher (Lincoln et al,
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2011), with “worldview” seen as ‘a way of thinking about and making sense of the
complexities of the real world’ (Patton, 2002, p.69). Your research paradigm
influences the way you carry out your research. It constitutes a mental model that
structures how the members of a research community perceive their field of study
(Kuhn, 1970; Orman, 2016), and constitutes the set of ontological and epistemological
assumptions that guide the methodology to be adopted (Johannesson & Perjohns,
2014).

Three common paradigms are positivism, interpretivism and pragmatism.

Positivism arises from a realist ontology which proposes a single reality independent
of humans that can be observed, measured and known, leading to an epistemology
of knowable facts and truths and the use of objective, quantitative research methods
that generate numerical data through experiments and surveys. Such methods can
be applied to both the natural and the social world (Rehman & Alharthi, 2016).
Interpretivism originates from an ontology that suggests that reality is constructed
and interpreted in the human mind, so that there are multiple realities which may
change over time. This favours the use of qualitative research methods, including
interviews and observations (Rehman & Alharthi, 2016). Pragmatism focuses on the
outcomes of the research — the actions, situations and consequences of the enquiry
(Creswell, 2007): the important aspect of research is the problem being studied and
the questions asked about this problem; truth is not based solely upon a reality
independent of the mind (positivism) or within the mind (interpretivism). Pragmatism
uses a variety of approaches, including both positivism and interpretivism, to provide
answers to the research question (Okesina, 2020), and ‘recommends a balance
between subjectivity and objectivity throughout the investigation’ (Shannon-Baker,
2016, p.331).

This thesis will follow a pragmatic paradigm, for the following reasons. Firstly, it aims
to find out how resilience education impacts on a participant’s knowledge, skills,
attitudes and behaviour — an investigation that requires both an objective and a
subjective approach. Objective because the impacts of a course or programme of
learning are measurable through empirical data that do not depend on the researcher.

Subjective because participants’ perspectives on the effectiveness of this education
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must be sought, and in formulating questions and synthesizing diverse answers, the
researcher’s own mindset and interpretation will be involved. Thus a combination of
research methods will be needed — both qualitative and quantitative — and this reflects
a pragmatic approach whereby the enquirer selects whichever research design and
methodology that is most appropriate for the research questions (Kaushik & Walsh,
2019). Secondly, the focus of this research is on its consequences. Its main purpose
is to create knowledge that will be useful for decision-makers in Vanuatu, not only in
the field of education, but also in the Ministry of Climate Change and Disaster Risk
Reduction and at the level of village communities and urban neighbourhoods. As
such, it exemplifies the principle of knowledge creation ‘in the interest of change and
improvement’, and ‘not only for what “is”, but also for what “might be”, an orientation
towards a prospective, not yet realised world’ (Goldkuhl, 2012, p.8). Thirdly, adopting
a pragmatic paradigm means accepting that knowledge is based on experience:
hence ‘each person’s knowledge is unique as it is created by her/his experiences, and
is socially constructed rather than being a single reality’ (Kaushik & Walsh, 2019, p.4).
Thus in this thesis the knowledge created about resilience education in Vanuatu may
only be applicable to the context of that nation, and is subject to constant change
because it is constructed through human experience of changing environmental
conditions and an evolving understanding of appropriate strategies. This reflects a
non-realist ontology and epistemology. At the same time, | also need to adopt a
realistic, empirical approach in measuring change in young people’s knowledge, skills,
attitudes and behaviour. A pragmatic paradigm enables me to embrace both a

positivist and interpretivist approach to research.

3.3 Research Design

Adopting a pragmatic research paradigm naturally leads to the use of “mixed methods”
as the design tool. Numerous definitions of mixed methods research have been
offered, but nearly all refer to some form of integration of qualitative and quantitative
research methods (Guest & Fleming, 2015). The advantage of a mixed methods
approach is that in combining different methods of data collection, a fuller
understanding of the research problem is obtained. According to Cresswell & Plano
Clark (2011, p.12), mixed methods research is practical in that it ‘permits the usage of
multiple techniques and approaches that best address the research question’. Thus in

answering research question 1 on the effectiveness of formal education on climate and

76



disaster resilience in terms of changes in participants’ knowledge, skills, attitudes and
behaviour, there is a need to gather numerical data from “before” and “after “
guestionnaires about a particular course or programme. At the same time, qualitative
data obtained through personal interactions with participants and teachers about their
experiences can also contribute to understanding the “how” and “why” of a
programme’s effectiveness. For research question 2, qualitative data obtained through
interviews with holders and receivers of customary wisdom about traditional warning
and adaptation strategies can provide useful insights, and can be compared with

quantitative data about recent disaster events.

Creswell & Plano Clark pointed out that there are six major design types for a mixed

methods approach (Table 3.1)

Table 3.1 Creswell & Plano Clark’s six major design types for a mixed methods approach

Convergent Parallel Concurrent timing is used to implement quantitative and
gualitative stands during the same phase of the research
process. The researcher prioritizes the two methods equally,
keeps the strands independent during analysis and mixes the
results during the overall interpretation of the data

Explanatory Sequential| Research starts with the collection and analysis of quantitative

1 dad, followed by the collection and analysis of qualitative data to
help explain the quantitative results.

Explanatory Sequential| Research starts with the collection and analysis of qualitative

2 data, followed by the collection and analysis of quantitative data
to test or generalize the qualitative findings.
Embedded The researcher collects and analyses both quantitative and

gualitative data within a traditional quantitative or qualitative
design to enhance the overall design in some way
Transformative The researcher shapes this design within a transformative
theoretical framework, seeking to address the needs of a specific
population and to call for change
Multiphase This design combines sequential and concurrent strands,
collected over a period time, and the implementation of distinct
projects or phases within an overall programme of study.

Source: Adapted from Table 19.4 of Guest & Fleming (2019, p. 587)

The design type appropriate for this thesis will be transformative. This is because | am
addressing the needs of the population of Vanuatu and hoping to demonstrate that
changes are needed in educational strategies for building greater individual and

community resilience to climate change and disasters.

77



Mixed methods research attempts to fit together the insights provided by quantitative
and qualitative methods of data collection that offer the best solution to the research

guestion (Conway, 2009).

Quantitative methods involve the collection and analysis of numerical data. According
to Queiros et al (2017, p.370):

They are appropriate when there is the possibility of collecting quantifiable
measures of variables and inferences from samples of a population. Data are
collected objectively and systematically and analysis is performed through
statistical procedures, often using software such as SPSS.

A common quantitative tool is the questionnaire, which can be representative of an
entire population, but whose reliability is dependent on the survey structure and the
accuracy of answers provided by respondents (Queiros et al, 2017). Quantitative
methods normally allow you to gain insights from a larger sample than with qualitative
methods, so providing data that that is more generalizable. Rahman (2016) claimed
that quantitative data obtained from questionnaires is not affected by the subjectivity of
the researcher, and does not normally capture the feelings of respondents. | would
argue that on the contrary, the researcher devises the questions and in many cases
interprets the answers, so is being subjective. Also a question could ask a respondent
“How confident are you about your knowledge of .....", and so can indeed measure

feelings.

If quantitative methods aim to capture facts, then qualitative methods find out
opinions, feelings and reasons. Qualitative research applies to ‘the collection of data
in a natural setting, sensitive to the people and places under study, and data analysis
that is inductive and establishes patterns or themes’ (Creswell, 2007, p.37). As
suggested by Creswell, the researcher uses inductive data analysis, building
patterns, categories and themes from the responses of participants and allowing for
an “emergent” research process in which forms of data collection and data analysis
may change in response to the data collected. For example, when investigating
traditional disaster signs, initial analysis of responses focused on all signs, grouping
them as hydro-meteorological, biological and geological; later, when it became clear
that the signs needed to be disaggregated by type of hazard (cyclones, droughts,

ash falls, etc.) and by time (short-term and long-term), | revisited interviewees’
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responses and applied techniques of quantitative analysis to determine the most
widely-known signs for each hazard according to category of respondent. Qualitative
methods can be used to gain an initial understanding of an issue, followed by
guantitative methods to obtain numerical data once factors or patterns have been
identified. Alternatively, qualitative methods can ‘follow up on quantitative data to
find out why people responded as they did, the context in which they responded, and
the deeper thoughts and behaviours that governed their responses’ (ibid, p.40). This
was done, for example, when in response to a survey question asking whether
students had acquired certain skills regarding adaptation strategies, the students
responded positively while their teachers responded negatively; subsequent email
interviews were conducted with teachers to examine possible reasons for this

divergence.

In investigating answers to my two research questions, | used a mix of quantitative and
qualitative methods. For question 1, | used quantitative methods to obtain statistical
data on changes occurring as a result to exposure to courses or programmes on
resilience, then as far as was feasible, used qualitative methods to investigate reasons
or anomalies in the patterns observed. For question 2, | used qualitative methods to
obtain the raw data, then once patterns in hazard warnings, coping strategies and
transmission pathways had been identified, applied quantitative tools to obtain
numerical data on the relative importance of each. In this way, quantitative and
qualitative techniques were complementary — a characteristic of the mixed methods

approach.

Note that the data collection tools differed for research questions 1 and 2, reflecting the
difference between formal and traditional learning. They also differed within question 1
in relation to the information available to me: thus while the same questionnaires could
be used for students at senior secondary and post-secondary levels, this was not
possible at junior secondary level. In 2020-2022 the lack of progress in curriculum
development at that level meant that | had to focus on the effectiveness of one
particular educational resource rather than that of a whole educational course or

programme.

Table 3.2 shows the phases of my mixed methods research.
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Table 3.2 Phases of my research using a transformative mixed methods design

Period Activity Quantitative or Methods of data
Qualitative? collection

October | e Questionnaires are designed, pilot-tested Quantitative Questionnaires

2019 to and used for gathering objective data on

March formal courses in resilience.

2020 ¢ Potential research assistants (teachers) are
trained in using the 16-picture Toolkit on Quantitative Questionnaires
climate change (CC) for evaluating student
progress.

e Structured interview questions are designed,
pilot-tested and used for gathering data on Qualitative Semi-structured
traditional environmental knowledge (TEK). Interviews

¢ Potential research assistants are consulted o .
and trained in the process of interviewing Qualitative Semi-structured
holders and recipients of TEK. Interviews

April e Teachers/facilitators collect data on formal Quantitative Questionnaires

2020 to courses on resilience at post-secondary

June level, using questionnaires.

2021 e Teachers in 9 secondary schools carry out Quantitative and | Questionnaires and
the CC Toolkit activity, with students Qualitative remote interviews
completing “before” and “after”
guestionnaires.

« Semi-structured interview questions on TEK | Qualitative and | Semi-structured
are refined in the light of field experience, Quantitative interviews (Vanuatu)
then used by research assistants in Vanuatu and questionnaires
and (mostly as questionnaires) with ni- (Fiji)

Vanuatu students studying in Fiji.

e Because of the COVID-19 pandemic and the | Qualitative Document search
impossibility of travel, information on and semi-structured
resilience policies, Cyclone Harold and email interviews,
educational statistics are collected through messages and
the internet and by virtual dialogue with key texting
personnel in Vanuatu.

« Data on school curricula on CC and DRR Quantitative Statistical analysis
are analysed.

e Preliminary analysis on the effectiveness of | Quantitative Statistical analysis
the CC Toolkit resource is undertaken.

« Data on TEK is coded and analysed Qualitative Coding and analysis

June e Continuation of data collection on the CC Quantitative Questionnaires

2021 to Toolkit activity

March « Continuation of data collection on formal Quantitative Questionnaires

2022 courses on Resilience (CC and DRR) at
senior secondary and post-secondary levels

o Interviews are conducted via email or on-line | Qualitative Semi-structured
face-to-face with teachers of formal Interviews
courses/programmes o _

« Continuation of data collection on TEK Qualitative Semi-structured

interviews

e Continuation of coding and analysis of all Quantitative and | Coding and
data qualitative analysis

March ¢ Writing up, editing, revision and completion

2022 to of thesis

October

2022
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3.4 Sampling

3.4.1 Methods of Sampling

Data from every single person in a population can be obtained by conducting a
census. However, most researchers must rely on a sample of a given population — a
smaller group of individuals selected from that population to participate in the
investigation. There are two broad methods for selecting this sample — probability and

non-probability.

Probability sampling is most often used in quantitative research in order to test a
hypothesis. Every member of a population has an equal chance of being selected,
and the selection is commonly done at random. In this way, the results of studying the
sample are representative of, and generalizable back to, the whole population.
(Marshall, 1996; Taherdoost, 2016). The main forms of probability sampling are
summarised in Table 3.3:

Table 3.3 Common forms of probability sampling

Simple random Every individual in a population has an equal probability of inclusion in the

sample sample, and selection is done at random.

Stratified random Researcher divides the population into strata or subgroups and a random

sample sample is taken from each subgroup. Used where there is considerable
variation within a population.

Systematic sample Researcher lists all elements of a population then selects a random
starting point and selects every nth element on a regular basis.

Cluster sample When a whole population is divided into clusters or groups (e.g.
geographical regions), the researcher selects a random sample from each
cluster, and puts them together to give the final sample.

Multi-stage sample Researcher moves from a broad to a narrow sample, using a step-by-step
process.

Source: Synthesized from Marshall (1996), Taherdoost (2016) & the author’'s own experience

Non-probability sampling is the preferred method in qualitative research. Each
individual in a population does not have the same chance of being selected, and the
survey results may not be representative of the whole population. Random sampling is
inappropriate, since the aim is to focus on informants more likely to provide insight and
understanding for the researcher rather than to generalize results to an entire
population (Marshall, 1996). In some cases, non-probability sampling means simply
using anyone who agrees to be involved. In others, it means selecting a specific
population that is in the best position to answer the research question — for example,
known holders of traditional knowledge or students at Year 10 level. Non-probability
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samples are often small in size so that the research can gain a deeper understanding
of a real-life phenomenon (Taherdoost, 2016; DeCarlo, 2018). The main forms of

non-probability sampling are shown in Table 3.4.

Table 3.4 Common forms of non-probability/non-random sampling

Purposeful sample Researcher deliberately selects those who are in the best position to
answer the research question, or because they have characteristics that
the researcher desires - such as particular knowledge, availability, or
ability to articulate experiences.

Convenience sample | Researcher selects the most accessible people — those who are willing and
easily available, such as family and friends.

Quota sample Researcher identifies categories of people that are important to the study
and for which there is likely to be some variation, then decides how many to
include from each sub-group.

Theoretical sample Researcher builds theories from emerging data and selects a new sample
to examine/elaborate on these theories.

Snowball sample Researcher chooses a few participants and then they in turn encourage
other people to participate.

Source: Synthesized from Marshall (1996), Palinkas et al (2015), Taherdoost (2016) & DeCarlo (2018)

3.4.2 Sampling for Formal Education on Resilience (RQ1)

In 2020 there were 23,943 students enrolled in secondary education, 2,051 in post-
school education and training courses at diploma and certificate level in Vanuatu,
3,147 in pre-degree, degree and post-degree courses through the University of the
South Pacific’s (USP’s) Emalus Campus, 57 in the Agence Universitaire de la
Francophonie (AUF), and 318 in the National University of Vanuatu (NUV) (MoOET,
2021). It would be impossible to conduct a survey of the entire student population of
Vanuatu at secondary and at tertiary level in order to obtain quantitative data on
experiences of resilience education in a formal setting. Instead, the target populations

or cohorts must first be defined, and then samples selected from those cohorts.

It must be stressed that this research in formal education is conducted in order to
assess the impact of specific educational programmes/courses on the students
involved, and not to assess the students themselves. The students serve as agents for

measuring the effectiveness of those courses or educational resources.

Table 3.5 explains how the sampling cohorts were identified for different levels of

formal education.
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Table 3.5 Sampling cohorts at different levels of formal education

Level Characteristics of cohort Method of Questionnaires and/or email
sampling used interviews completed
Junior Nineteen Year 9 or 10 Social | Convenience Students completed QS6 before
secondary | Science or Science classes and purposeful and after participating in the CC
in 9 schools Toolkit activity. Some teachers
responded to email interviews
Senior Twenty 11,12 & 13 classes Convenience At end of the school year, students
secondary | taking Earth Science, and purposeful completed QS1 & QS4. Teachers
Development Studies or completed QC1, QC2, a subject
Geography in 7 schools guestionnaire and email interviews
Post- Cohort taking TVET All students Students completed QS1, QS2,
secondary | Certificates | & Illin willing to answer | QS3 & QS4 and email interviews
Resilience at VIT 2017-2018 | questionnaires after graduating. Facilitators
and interviews completed QC1 & QC2
Post- Cohort taking TVET All students Students completed QS1 and QS4
secondary | Certificates | & Ill in willing to answer | at start and end of Certificate III.
Resilience at VIT 2019-2020 | questionnaires Facilitators completed QC1 & QC2
Post- Cohort taking TVET All students Students completed QS1 & QS4 at
secondary | Certificates | & Ill in willing to answer | start and end of Certificate I.
Resilience at VIT 2020-2022 | questionnaires Facilitator completed QC1 & QC2
Post- Cohort taking TVET All students Students completed QS1 & QS4 at
secondary | Certificate IV in Resilience willing to answer | end of Certificate IV. Facilitators
through USP during 2020 guestionnaires completed QC1 and QC2
Post- Participants in PGDCC at All students Students completed QS1, QS4,
secondary | USP prior to 2020 willing to answer | QC1 & QC2 after course
guestionnaires completion

Secondary level students

For students in Vanuatu’'s 111 secondary schools, | did not make a random selection

of schools, but relied on my long-standing contacts with teachers, especially those |

helped to train during my 15 years of service at the Vanuatu Institute of Teacher

Education (VITE), as well as those | previously taught at secondary school and in

tertiary level courses at USP’s Emalus Campus in Port Vila. | identified possible

English- and French-medium schools in urban and rural settings on several islands,

then consulted with school principals and teachers to identify classes that could

participate in the research. For teachers of Years 9 and 10 Basic Science and Social

Science, and for teacher trainees graduating from VITE in December 2019, | ran a two-

hour training session on the 16-picture Toolkit “Learning about Climate Change the

Pacific Way”, encouraging them to carry this out as a discovery learning activity and

seeking a uniform pedagogical approach among those concerned (Figures 3.1 and

3.2).
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Figure 3.1 Teachers of Social Science and Earth Science at Mangrove College, prior to their
training session on the Climate Change Toolkit. March 2020

* Chiange The Pacifie way
Tigue dans

‘e confexte oce,
anien
Guide illus fre

Author, 2020

Figure 3.2 Teachers of Year 10 Social Science at Nagavika College participate in training on
the Climate Change Toolkit. Here they are responding to questions on each picture as though
they are students. March 2020.

Author, 2020

Nine schools had classes that carried out the CC Toolkit intervention, while seven had
classes that participated in the survey of senior secondary students. In only two
schools — Mangrove College and Hibiscus College — were students involved in both

surveys. All schools have been given fictitious names to preserve anonymity.
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In all schools, the questionnaires on course content and other pedagogic aspects were
explained and discussed, including the “before” and “after” questionnaire for students
on the CC Toolkit. Once a teacher had agreed to participate, he/she was expected to

involve all students in his/her class.

Thus the sampling methods used for evaluating students’ participation in resilience
education, both for the CC Toolkit activity in the junior secondary cycle and for courses
in the senior cycle, are complex. Schools and teachers were selected through non-
probability sampling. The researcher used methods that fit the definitions of
convenience and purposeful sampling (Marshall,1996; DeCarlo, 2018), making
deliberate choices to ensure participation from a range of schools in different settings.
But once the schools and classes had been selected, then all students in each class

were involved.

In relation to testing the CC Toolkit activity at Year 10 in the junior secondary cycle,
students who reach that level have already passed a national examination at the end
of Year 8, so that broadly speaking they are of similar academic ability, even though
they vary in terms of family background, culture and gender. In that sense they
constitute a uniform population regardless of the school they attend, since in my
experience, the Vanuatu school system is relatively equitable. In 2020, there were
3,496 students in the whole of Vanuatu in Year 10 and 4,151 in Year 9. Of the 363
students participating in the CC Toolkit activity, 296 were at Year 9 or Year 10 level —
approximately 8% of the average enrolment of 3,824 for Year 9/10. This may not have
enough validity for generalising findings to the whole Year 9/10 student population of

Vanuatu.

Completion of questionnaires by students and teachers in the senior secondary cycle
involved a much smaller cohort (180 students and 12 teachers). As with the junior
cycle students, classes were selected by non-probability sampling but the respondents
can be considered as representing a random sample of all 5,228 students in Years 11-
13. However, the number of participants for whom data has been obtained may not be

sufficient to make valid generalisations.
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Post-secondary students
The numbers of students involved were small enough to invite everyone to participate.

Convenience sampling occurred in that only the willing responded.

3.4.3 Sampling for Traditional Ecological Knowledge (RQ2)

In addressing the extent to which traditional ecological knowledge and traditional
values are relevant to climate and disaster resilience in Vanuatu, | identified two target
populations. On one hand, there are “providers” — individuals, usually older people,
who can call upon their inner store of memories, traditional ecological knowledge and
values and share them with younger generations. Then there are the youthful
recipients of such knowledge and wisdom, who will be known as “receivers”. Of
course, a provider has also been a receiver and is just one link in the long chain of
transmission. In 2019, 3.6% of Vanuatu’s population were aged 65 years and over
(World Bank, 2019), equivalent to 10,796 persons. Some of these were providers,
scattered in unknown locations throughout the archipelago and probably numbered in
thousands. Thus it was impossible to interview them all, and a sample was selected.
Likewise, sampling was also used with receivers, who could be of any age and were

likely to outnumber the providers.

A qualitative methodology was appropriate for such respondents since it seeks in-
depth answers to the “how” and “why” of a situation and assumes that behaviours
change over time and are affected by context (Creswell, 2007; Yilmaz, 2013; Rahman,
2016). Purposeful, convenience and snowball sampling were used, with interviews
conducted in different islands in order to research spatial variations. The semi-
structured interviews were based on questionnaires QTK1 and QTK2.

For providers, all rural communities contain older people recognized as having a
greater awareness of traditional environmental knowledge and/or traditional values,
with many of them having the status of chief, elder or “kleva’?, and it is these persons
who constitute the desired target group. However, their identity as providers may only

be knowable to insiders from that particular local community. | therefore drew upon my

2 AKleva is variously referred to as a traditional healer, specialist in the use of leaf medicine, medicine man,
sorcerer or person will skills to deal with “black magic”.
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contacts at village level throughout the archipelago, and used the services of former
students in Resilience courses at VIT who returned to their home communities in
search of potential candidates to be interviewed in their own indigenous language.
Sampling was purposeful in that a target cohort was identified and sought. It was
convenience because the most accessible providers to the researcher and his
assistants were interviewed. Snowball sampling was also used, in that once research
assistants had identified one or two providers in their own home environments, they

could ask them to suggest other suitable respondents.

Figure 3.3 Interviewing a
provider of traditional
knowledge from Unakap
village, Nguna island,
North Efate, Vanuatu.
March 2020.

Author, 2020

For receivers, the initial plan was to find a person who had received traditional
knowledge from a provider already interviewed, and ascertain just how much
knowledge had been transmitted. When such people proved hard to find, | accepted
the suggestion from my assistant at USP in Fiji to find ni-Vanuatu students who might
be willing to be interviewed about their traditional knowledge. Initially, he carried out
semi-structured interviews using QTK1 and QTK2, but then found that most
respondents wanted to complete the questionnaires unaided. Thus sampling was by
convenience, but also purposive in that a deliberate effort was made to find

respondents from a variety of islands.
In all, 48 participants were interviewed in Vanuatu, and 74 in Fiji. Of the 122

respondents, 29 classified themselves as providers, 22 as receivers and 71 as both

providers and receivers.
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3.5 Data Collection

3.5.1 The Researcher and Research Assistants

I lived continuously in Vanuatu between 1971 and 2013 - a period of 42 years.
During this time | worked for the Condominium Bureau of Statistics and was a teacher
at primary, secondary and tertiary levels. | had the opportunity to travel extensively to
and within almost all the 65 inhabited islands of the archipelago, often staying in
villages and gaining an intimate knowledge of indigenous customs and social mores.
Many of my former students from secondary school, the Vanuatu Institute of Teacher
Education, the Vanuatu Institute of Technology and the USP’s Emalus Campus occupy
positions of authority and responsibility at national, provincial and local levels —
teachers, school principals, government ministers and heads of government
departments. | am totally fluent in the three official languages of Vanuatu — English,
French and Bislama — and have rudimentary communication skills in four of Vanuatu’s
106 indigenous languages®. My friendships and wide range of contacts have
undoubtedly facilitated the collection of data for this research, and | am acknowledged
as an ‘insider” who has contributed to the overall development of Vanuatu as an

independent nation.

My research assistants were all recruited by direct personal invitation, mostly between
December 2019 and March 2020. They did not sign any contract, but assisted on a
purely voluntary basis. They were required to read the Participant Information Sheet
and complete the Participant Consent Form (Appendix B). After March 2020, when |
left Vanuatu and could no longer return, | communicated with these assistants through
email and texts, with quick messages about progress exchanged through social media.
Completed questionnaires were scanned and returned as email attachments.
Assistants collecting data on formal education were based in their schools or training
institutions. Those collecting data on traditional knowledge had the latitude to work in

locations of their choice, except for the one based at USP in Fiji.

The research assistants fall into six categories. All in the first four categories were my

former students, as were half of those in category 5.

3 Lynch and Crowley (2001, p. 4) estimate the number of indigenous languages in Vanuatu to be 106, of which
81 are “living languages still actively spoken”.
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3.5.2

. Those who were among the cohort that completed the first-ever accredited

TVET courses in Resilience at VIT in 2017 and 2018 — Certificate | in Climate
Change and Disaster Risk Reduction, and Certificate Il in Resilience. Aged
between 21 and 30, they had an understanding of all key aspects of climate
change and disaster risk reduction, as well as skills in interviewing people at
community level in relation to traditional knowledge. Two volunteers from this
group, as well as one of the Assistant Trainers involved, conducted interviews
on the transmission of traditional knowledge and values on the islands of Santo
and Ambae.

Three former teacher trainees at VITE who agreed to interview providers and
receivers of traditional knowledge on the islands of Pentecost, Epi and Tanna.
A doctoral candidate at the University of the South Pacific (USP) who offered to
conduct a survey among ni-Vanuatu undergraduates currently studying at the
main USP Campus in Suva, Fiji, in order to assess their awareness of traditional
knowledge and values. Eight of the 74 volunteers were interviewed face-to-face
using QTK1 and QTK2, while the remainder asked to complete these two
guestionnaires by themselves.

Teachers of Social Science (9) and Basic Science (1) in the junior secondary
cycle of education, and of English (1), Geography (1) and Earth Science (2) in
the senior secondary cycle of education, who agreed to conduct the Climate
Change Toolkit activity with all students in their classes. All these teachers had
previously learnt about climate change with myself, either at VITE or USP or
during an initial training session on the Toolkit.

Teachers of Earth Science (5), Development Studies (4) and Geography (3) in
seven senior secondary schools. They accepted my email invitations requesting
that they and their students participate in surveys towards the end of 2021.

A mature English female teacher, married to a ni-Vanuatu resident of North
Efate and living there for four decades, who agreed to work with a family

member to conduct interviews on traditional knowledge in her village.

Data Collection Tools — General

Each of the two research questions required quantitative and qualitative

methodologies, using data collection tools such as questionnaires, semi-structured

interviews, on-line communication and document search (Table 3.6).
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Table 3.6 Research questions by variables of interest, data collection tools and forms of

analysis

Research
question

Variables of interest

Data collection
tools

Analysis

How effective is
formal education
on climate and
disaster resilience
in Vanuatu in terms
of knowledge and
skills gained,
changes in attitude
and behaviour and
impacts on
individuals and
their communities?

e Agel/level e.g. Year 9,10, 11,12, TVET,

degree

Language of instruction

Location (urban/rural)

Gender (male/female)

Relative importance of teacher,
student and pedagogy/course
Effectiveness of the CC Toolkit (16
pictures)

Erosion of knowledge, skills, etc. over
time

Content of syllabi on resilience
compared to official policies
Proportion of students experiencing
resilience education

e Questionnaires
for students and
teachers

e Structured and
semi-structured
email interviews
with participants
(teachers,
students, MOET
staff)

e Messages, texts
and online chats

e Document search

e Quantitative

analysis,
using SPSS
to check
validity of
changes in
knowledge,
skills,
attitudes,
and
behaviour
Qualitative
analysis
Triangul-
ation of data

To what extent are
traditional
knowledge and
values relevant to
climate and
disaster resilience
in Vanuatu?

Methods of transmission of TK/TEK
Types of TK transmitted

Values transmitted

Variation according to age and island
Effect of TK/TEK on resilience of
communities

e Semi-structured
interviews with
TK providers and
receivers

¢ Questionnaires

e Documents from
respondents

Qualitative
analysis
Quantitative
analysis
based on
themes

3.5.3 Questionnaires

A questionnaire is a form containing a series of written questions that appear in a

logical order and are to be answered by the respondent. The form is either sent or

manually given to the respondent, who is supposed to read, comprehend and indicate

his/her responses in the spaces provided (Key Differences, 2018).

Questionnaires provide a cost-effective and reliable means for gathering both

guantitative and qualitative information (McClelland, 1994). If quantitative data is

collected, statistical analysis becomes possible (Kuter & Yilmaz, 2001), especially

when questions are closed rather than open-ended. To be effective, questionnaires

must be pilot-tested with a small number of participants prior to conducting the actual

research — a process that helps the researcher to see whether participants understand

the meaning of the questions in the way that he/she does, and then make the

necessary adjustments (Phellas et al, 2011; Kuter & Yilmaz, 2001).
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Research Question 1

For this question, which examines the effectiveness of a formal resilience course on
students, two advantages of using questionnaires are that they can be used in
geographically dispersed schools and preserve the anonymity of respondents.
Disadvantages are that the language of the questionnaire may not be fully understood,
the time allocated for its completion may be too short, leading to false or thoughtless
answers, and student responses may be influenced by the presence of the teacher.

Also, it will not be possible to ask a respondent why an answer has been given.

Most self-completed questionnaires for Research Question 1 rely on a five-point Likert
scale in which the individual expresses the extent of his/her agreement with each
statement on a continuum ranging from strongly disagree to strongly agree (Mcleod,
2019). Such statements cover knowledge, skills, attitudes and behaviour. The

guestionnaires appear in Appendix A, but a summary is given in Table 3.7.

Table 3.7 Questionnaires for measuring the effectiveness of formal educational courses on
climate and disaster resilience

Code & Purpose Description Completed
language* by
QC1 Course characteristics Aspects of resilience education promoted
(E,F) (pedagogy, knowledge, skills, attitudes Teachers or
and behaviour) course
QC2 Teaching and learning Teaching, learning and evaluation designers
(E,F) techniques techniques used (Likert scale)
QsS1 Materials and delivery Evaluation of teacher, course & lesson
(E,F,B) delivery (Likert scale)
QSs2 Student/participant Achievement, motivation, academic level,
(E,F) characteristics fees, learning style (Likert scale)
QS3 Comparison of factors Pair-wise comparison: importance of Students or
(E,F) course, student and teacher course
Qs4 Changes in domains of | Changes in knowledge, skills, attitudes participants
(E,F) learning through and behaviour through CCDRR courses
CCDRR courses (Likert scale)
QS5 Changes in domains of | Changes in knowledge, skills, attitudes
(E,F,B) learning through DRR and behaviour through DRR courses
courses (Likert scale)
QS6 Effectiveness of CC Diagnostic questions asked before and Students
(E,F) Toolkit activity after the CC Toolkit activity (part Likert) (Yrs 9,10,11)

* QC = Questionnaire on the course, for completion by teacher/course designer
QS = Questionnaire to be completed by the student/participant in the course
Language of the questionnaire: E = English F = French B = Bislama

QC1 and QC2 are intended for teachers, facilitators or course designers, but could

also be completed by post-secondary students if no teacher is available. In QC1, the
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respondent records his/her perception of aspects of resilience education promoted by
the course — overall attitudes, pedagogy, knowledge, skills, attitudes and behaviour.
The 42 aspects are those identified in my model of a proposed educational programme
on resilience (Figure 2.14). The respondent indicates whether each aspect is of high,
low, or of no importance, or whether he/she doesn’t know. Responses can be in
English or French, the official languages of education. Following experience in the

field, clarification of three aspects is provided at the base of the form.

QC2 asks teachers or facilitators about the teaching, learning and evaluation
techniques they are using in their classes, and their approaches to evaluation — for
example class exercises, reflection, homework and measuring oral contributions. This
is in order to further elaborate on aspects of pedagogy that are mentioned in QC1 and
to gauge the extent to which learning is student-centred. Each aspect is assessed on

a five-point Likert scale that measures frequency of use, from “never” to “always”.

Questionnaires QS1, 2, 3, 4 and 6 are provided in both English and French because at
secondary level, these are the languages spoken in the classroom, and teachers
expect students to respond in one of them.

QS1 seeks feedback from the student about important factors influencing learning in
resilience courses — qualities of the teacher, materials used, course delivery, and
changes to the student’s knowledge, skills, attitudes and behaviour. There are 30
statements to be assessed on a five-point Likert scale that extends from “strongly
agree” to “strongly disagree”, as well as three additional questions requiring longer

answers.

QS2 focuses on characteristics of the student him/herself. Statements about the
student’s own sense of progress, motivation, and academic level are mostly assessed
on a five-point Likert scale measuring intensity of agreement/disagreement. There are
two further questions on course fees and learning styles in which the student selects
relevant responses. This questionnaire enables a student to analyse influences on

learning that originate within the individual.
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QS3 invites a student to indicate the relative importance of three factors in helping
him/her to learn about resilience — the teacher/facilitator, the student and the course.
The guestionnaire is based on the analytical hierarchy process, whereby pair-wise
comparisons are made between the three factors or criteria. A student is given
information about the characteristics or sub-criteria associated with each factor, and
instructions on how to compare each pair of factors. The questionnaire also asks the

respondent about their preferred learning style - visual, aural, verbal or physical.

QS4 investigates whether a particular course or programme in climate change and
disaster risk reduction effects a change in participants’ knowledge, skills, attitudes and
behaviour. Similar questionnaires were used by Salter (2013), Fletcher et al (2014),
Erzt & Sarigdlli (2019) and Mamon et al (2017). A five-point Likert scale measures the
extent to which a respondent agrees with statements covering knowledge, skills and
attitudes, while behaviour is measured on another five-point Likert scale based on the
frequency of the respondent’s pro-environmental actions. As with other QS
guestionnaires, the personal details at the top of the form enable analysis by
institution, language, gender and academic year. Where possible, this form is given to
students at the start of a course and then again at its end.

QS5 was designed for use with non-formal courses on disaster risk reduction at
community level, and is therefore written in Bislama. Because it proved impossible to

research such courses, it was not used.

QS6 measures the impact of a teaching and learning intervention based upon the CC
Toolkit. Students in Year 9 or 10 are asked to participate in a discovery learning
activity that involves visiting each picture in pairs or small groups and answering the
guestions linked to that picture. These questions (QS7 in large format and QS8 in
small format) were originally created by myself when testing the Toolkit with Year 10
students during 2013 (Figure 3.4), and had been refined as a result of field
experience. Thus they had been pilot-tested and shown to elicit valid responses.
These prior experiences with the Toolkit inform its use in my current research (Figure
3.5).
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Figure 3.4 Trialling the CC
Toolkit at a secondary
school on Tanna, April 2013

Author, 2013

Figure 3.5 Year 10
students at Acacia
Secondary School
studying picture 2 of
the CC Toolkit,
September 2020.

Social Science teacher, 2020

QS6 was designed to diagnose students’ knowledge, skills, attitudes and behaviour in
relation to climate change before undertaking the CC Toolkit activity and then again
after completing the task and discussing answers with their teacher. In the first
section of the form, the respondent gives an opinion on 20 statements about climate
change that cover knowledge, skills and attitudes using a three-point Likert scale

(“agree”, “disagree” and “don’t know”). The second section consists of 6 short answer

guestions on knowledge and one on behaviour. The “before” and “after” QS6 forms
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completed by each student are those used to evaluate the effectiveness of the Toolkit
resource, and not the answers to QS7/8, which remain in the school.

Figure 3.6 Year 10 students at Pandanus Junior Secondary School, complete the “after”
guestionnaire for a second time in February 2021, 11 months after the intervention

Social Science teacher, 2021

Although the original plan was to only carry out the Toolkit activity with Year 10
students, some teachers asked to do it with their Year 9 or Year 11 classes, and this
was accepted as it would enable comparisons to be made across academic levels.

QS6 has therefore been completed by students at all three Year levels.

Research Question 2

This question examines the relevance of traditional knowledge to climate and disaster
resilience. A series of open-ended questions for use in a semi-structured interview
situation were designed by myself and refined in the light of pilot-testing and
consultation with research assistants between December 2019 and March 2020. Each
guestion written in Bislama and English on forms QTK1 (for providers) and QTK2 (for
receivers) was to be asked in the same way, so that the form became a de facto
guestionnaire (Appendix A10/11). The aim was to ensure a uniformity of approach, but
the interviewer could vary question order as the conversation unfolded, as explained in
3.5.3. Answers were to be written down on the form by the interviewer, not recorded
nor video-taped.
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While this procedure was followed for interviews in Vanuatu, it did not work in Fiji.
Most of the ni-Vanuatu students at USP who volunteered to share their awareness of
traditional knowledge preferred to treat the interview forms as self-completed
guestionnaires. Of the 74 respondents, 66 completed both QTK1 and QTK2, and this
proved advantageous in that more data was obtained than if just one questionnaire
had been answered. Otherwise, it was not apparent that there had been any

misinterpretation of questions.

3.5.4 Structured and Semi-Structured Interviews

An interview is a method of data collection that involves a direct conversation between
interviewer and respondent. It is generally applicable to qualitative research, but can
also be used as a quantitative tool, especially if questions are closed (McCleod, 2014).
According to Rowley (2012, p.261), the interview is a face-to-face verbal exchange in
which the interviewer attempts to acquire information from, and obtain an
understanding of, another person, hoping to gain ‘insights into opinions, attitudes,

experiences, processes, behaviour or predictions’.

For Research Question 1, interviews were to be conducted with teachers as a follow-
up to the quantitative data obtained from student questionnaires QS1-QS6, seeking
explanations of the patterns observed. For Research Question 2, interviews were
essential to explore the extent of respondents’ consciousness of traditional knowledge,
skills, values and transmission pathways, enabling the collection of qualitative data
necessary for ‘understanding experience, opinions, attitudes, values and processes’

(Rowley, 2012, p.262) related to resilience.

For my research, the semi-structured interview was most appropriate. There were
specific questions to be posed, rather than asking the respondent to talk freely about
one or two themes, as in an unstructured interview. Neither did | want a rigid set of
questions that would be asked in the same way in a set order, as in a structured
interview. Rather, for both Research Questions | preferred a few pre-planned standard
guestions, all of them open-ended, with the interviewer having flexibility to pursue a
free-flowing format and adapt question order to accommodate the interviewee (ibid, p.
262) — as in a semi-structured interview. The advantage is that the open-ended

guestions allow an interviewer to probe and perhaps search for reasons. A potential
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disadvantage, inherent in any form of interview, is that responses may be influenced

by the characteristics of the interviewer (Phellas et al, 2011).

One unanticipated factor in conducting interviews was the COVID-19 pandemic, which
prevented my return to Vanuatu for almost the entire three year period of research.
Denied the possibility of direct face-to-face contact, | had to rely on the efforts of
teachers and other research assistants in data collection, conducting interviews with
them by email, texts and social media in order to clarify individual responses or general
patterns and trends observed. Such interviews usually followed the semi-structured
model in that | had specific questions or issues to be resolved.

Interviews on traditional knowledge and values

As explained in 3.5.2, questions for providers and recipients of traditional knowledge
were written down on forms QTK1 and QTK2 for use in semi-structured interviews in
the field. A set of detailed instructions was compiled to guide all interviewers, based
upon my own experiences in trialling the questions. One set was for providers and the
other for receivers, and in each case, the exact wording in Bislama was provided to
explain to the respondent why his/her participation was being sought (Appendix Al12-
15). Those serving as research assistants — my former students — were given face-to-
face training in how to approach potential respondents and ask the questions on the
two forms, and this same guidance is summarized in the instruction documents.
These training sessions drew upon the local knowledge and wisdom of the assistants.
For example, question 8 in both QTK1 and QTK2 was added as a consequence of

such discussion, and has elicited much valuable information.

Tables 3.8 and 3.9 summarize the reasons for asking each question in QTK1/QTK?2.
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Table 3.8 Questions for TK providers and why they are asked

Question Justification for asking the question

1 To determine the respondent’s awareness of traditional signs of an approaching
disaster, e.g. unusual movements of animals, cloud formations, flowering and fruiting
times of certain plants.
2 To determine the respondent’s awareness of traditional ways in which people have
prepared for disasters in the past, e.g. through food preservation, house design,
specific methods of agriculture or fishing, full-community planning.

3 To find out if the respondent keeps this information to himself/herself or whether it is
transmitted to others. If so, to whom is it passed and when?

4 To find out whether the traditional knowledge (TK) is passed by talking, or by
demonstrating certain technigues, or both.

5 To ask the respondent to state the last time he transmitted his TK to another person,
and to whom, thereby helping to clarify transmission pathways.

6 To determine whether the transmission pathway is following the customary way, or

whether it follows the provider's own preferences. For example, is the transmission
from father to first-born son, or mother to first-born daughter?

7 To find out if and why the transmission of TK has changed, assessing factors that are
preventing TK from being passed to others as it was done in the past.
8 To see whether there are any traditional values that help people in the community to

become more resilient to disasters, e.g. unity, care for others, sharing of resources.

Table 3.9 Questions for TK receivers and why they are asked

Question Justification for asking the question

1 To ask the respondent to name the person from whom he/she received the TK, and
then confirm this by answering “yes”. The purpose is to obtain information about
transmission pathways.

2 To confirm that the person named in Question 1 transmitted traditional knowledge
about being resilient to disasters and climate change.
3 To find out what specific information was received about weather, climate and

resilience to disasters and climate change. This data is to be listed, and if possible to
be classified into three groups — knowledge, skills and attitudes.

4 To determine the method of transmission - whether by talking (as with knowledge
and attitudes) or by demonstration (as with skills), or both.

5 To check whether the recipient of TK has actually made use of such knowledge, and
to give specific examples of what and when.

6 To determine whether the transmission pathway is following the customary way, or

whether it follows the provider's own preferences. For example, is the transmission
from father to first-born son, or mother to first-born daughter?

7 To assess how much knowledge the recipient remembers receiving from the provider
- everything, quite a lot, a little, or none (all forgotten).

8 To assess how many skills the recipient remembers receiving from the provider - all
of them, quite a lot, a few, or none (all forgotten).

9 To find out whether traditional advice, skills or knowledge are repeatedly transmitted

to the same person, or just once. It is an attempt to measure the effectiveness of the
transmission.

The method of conducting these interviews initially conformed to the structured model,
with a pre-determined set of questions posed by the interviewer in Bislama in a set
order. In that sense, the form containing the questions could also be used as a
guestionnaire if the respondent was literate and preferred to answer the questions by

him/herself. But in practice, most interviewers found that older, often illiterate,
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respondents needed prompting to give more specific details, and sometimes gave
answers that referred to other questions on the form, so that the standard sequence
was not always followed. Also, many research assistants translated the questions into
the local language in order to clarify meaning. In other words, there was a degree of
flexibility that is more characteristic of a semi-structured interview technique. Fig. 3.7
provides an example of a questionnaire for providers completed during an interview

between myself and a male resident with chiefly status from a village on the island of
Nguna, North Efate.

Figure 3.7 Example of a questionnaire for providers completed by one respondent
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In that interview (Figure 3.7), the entire conversation was conducted in Bislama, but
answers were written down on QTK1 in English by the interviewer. Letters A, B, C and
D were added during coding. The respondent was easily able to answer questions 1
and 2, with little prompting. Answers to questions 3 and 6 were slightly conflicting, but
accepted as stated. Information requested in question 5 was incomplete. Questions 7
and 8 are open-ended questions to which a respondent is encouraged to respond
freely, and in the case of question 7, the first answer was unexpected. Figure 3.7
shows the initial version of QTK1. Further amendments were made as a result of

experience (Appendix A10).

In addition to these interviews based on QTK1 and QTK2, semi-structured email
interviews on the importance of traditional knowledge for resilience were conducted
with a research assistant living in West Coast Santo, the senior research officer in
Vanuatu’s NDMO, and the first graduates to complete courses in Resilience at VIT in
2018 (Figure 6.12)

Interviews related to formal education on resilience

Semi-structured interviews through emails, texts, messages and on-line chats were
conducted with individual teachers in relation to Research Question 1. In most cases, |
asked for updates on tasks completed. Also, when anomalies had been observed in
the quantitative data, a teacher was asked to suggest why this had happened — for
example when senior secondary students in a school said that they had conducted
awareness talks on climate change in a local community, whereas their teacher denied
this. These exchanges with teachers were nearly always in written rather than in oral

form, with statements that could be used as evidence.

Another example is when | reached out to 13 teachers of classes that had undertaken
the CC Toolkit activity, seeking their opinions on how their students had coped with the
activity, whether there had been small group discussion, questions that had caused

difficulty, and their views on the Toolkit's usefulness.

Requests for information were sent via email to officers in Vanuatu’s Department of

Education, including the Head of the Curriculum Development Unit and the Deputy
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Principal Academic of Nagavika College, in order to collect statistics on national

curricula, school enrolments and subject choices.

3.5.5 Document Search and Analysis

In order to assess the relationship between official policies on resilience and the
content of formal resilience education courses at secondary and post-secondary level
(for Research Question 1), three sets of documents were required: those containing
policies at international, regional and national level; those providing details of
educational curricula on resilience at primary, secondary and tertiary levels; and

statistics on student enrolment by year level.

To search for policy documents, | used on-line sources, entering key words such as
resilience, UNFCC, COP 2015, Paris Committee on Capacity-Building, Sendai
Framework, UN Office for DRR, Framework for Resilient Development in the Pacific,
Vanuatu Climate Change and Disaster Risk Reduction Policy, Vanuatu 2020: the
People’s Plan, Vanuatu Ministry of Climate Change, 2030 Agenda for Sustainable
Development, Vanuatu Education Statistics, and Vanuatu National Curriculum
Statement. During initial visits to Vanuatu, | collected hard copies of national syllabi for
Primary 4-6 and senior cycle Earth Science, Development Studies and Geography,
and Teacher’s Guides for Primary 5 Science and Social Science. Appendix C provides

a full list of these documents.

3.6 External Factors Affecting Research: the COVID-19 Pandemic and
Cyclone Harold

No account of methodology would be complete without discussion of the myriad ways

in which this research has been impacted by the COVID-19 pandemic and Tropical

Cyclone (TC) Harold.

The virus responsible for the pandemic is “severe acute respiratory syndrome
coronavirus 2”, or SARS-CoV-2 (CMOS, 2021), while the disease it produces is
COVID-19 or “coronavirus disease 2019”. On 9™ January 2020, the World Health
Organisation announced that an outbreak of acute respiratory infections in Wuhan had
been reported by the Chinese authorities as caused by a “novel coronavirus”. On 11t
March 2020, WHO made the assessment that COVID-19 could be characterized as a
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pandemic, and called on countries to take urgent and aggressive action (WHO, 2020).
Impacts on international travel were immediate. On 18™ March 2020, after conducting
field research, | caught one of the last flights out of Port Vila to Australia before all air

travel was suspended in and out of Vanuatu. | was unable to return until July 2022.

The Vanuatu Government announced a State of Emergency (SOE) in response to the
COVID-19 pandemic on 26" March 2020 (Kenni & Wijewickrama, 2020), with the
imposition of travel restrictions and measures such as social distancing and school
closures. On 4™ April, just nine days later, the provinces of SANMA, PENAMA and
MALAMPA were ravaged by TC Harold, a situation that greatly exacerbated the SOE
in those areas. Initially the SOE was to last until 31t July, but was extended until 315t
December 2020.

Because of these stringent measures, Vanuatu remained COVID-free for two years,
until March 2022, when the Omicron variant entered the country and community
transmission began. Immediate steps taken to restrict transmission included a ban on
all inter-island travel, mandatory mask wearing, lock-downs, school closures and even

a night-time curfew in Port Vila and Luganville. Schools re-opened in May 2022.

Impacts of these factors on my research relate to methods of data collection,

participant responses, and changes in research questions.

3.6.1 Impact on Methods of Data Collection
My physical absence from Vanuatu meant that | could not conduct further fieldwork in
person, and this affected data collection for all three modes of resilience education —

formal, non-formal and informal — in varying ways.

In formal education, teachers’ collection of data on the use of the CC Toolkit at junior
secondary level had been set in motion in six schools, and could continue. However,
this process could not be monitored through face-to-face consultations; instead,
encouragement had to be offered through emails, messages, texts and the occasional
phone call, and responses were often slow. Contact with teachers in the senior cycle
of secondary education to ask that they and their students complete questionnaires on

course evaluation proved challenging. At post-secondary level, monitoring of

102



progress in resilience courses at the Vanuatu Institute of Technology was sustained
through virtual means, with questionnaires completed by teachers and students. On-
line communication with lecturers and students taking higher level courses on
resilience at university level was established, but few student responses were

forthcoming and only limited data could be obtained.

For non-formal education, a successful start had been made to the collection of field
data during February-March 2020. But when the SOE was declared on 26™ March,
NGOs shifted their priorities to fostering preventative measures for coronavirus, then to
response and recovery from category 5 TC Harold. For me to have actively pursued
NGOs to gather data using the questionnaires already left in their hands would have

been insensitive: no further information was obtained.

Collection of data on resilience education through informal means — the transmission
of traditional knowledge — proceeded in a somewhat erratic manner after mid-March
2020. Six research assistants, already in their home villages when Vanuatu’s SOE
was announced, were able to interview providers and receivers of traditional
knowledge as planned. Others, based in Port Vila, were unable to return to their home
islands for many months because of travel restrictions imposed by the pandemic, and,
with the exception of one assistant who used her telephone, did not conduct their
interviews. | could not pursue direct interviews with respondents, but managed to
contact another two suitable assistants and encourage them to interview people in

their own villages on my behalf.

One challenge faced after March 2020 was how to receive completed questionnaires
from teachers and research assistants. Initially, a trusted friend removed the
documents from my Post Office box in Port Vila, scanned and forwarded them to me
as email attachments. Over time, however, teachers and assistants found ways of

scanning and sending questionnaires directly to me via email.

3.6.2 Impact on Participant Responses
An immediate impact of the overlapping COVID-19 and TC Harold emergencies on
participant responses was seen in the CC Toolkit activity for Year 10 students. Only

one teacher managed to get her students to carry out the activity and then complete
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both “before” and “after” questionnaires before the SOE was announced and all 1,453
schools closed down until permitted to resume in June 2020 (UNESCO, 2020). One
teacher on Malekula reported that his students were literally in the middle of the Toolkit
intervention when his school was struck by Cyclone Harold on 6™ April: those students
never finished the activity and no questionnaires were ever submitted. Two teachers
arranged for their students to answer the “before” questionnaire and carry out the
activity before the SOE, but then had to wait four months until the “after” questionnaire
could be completed. All other teachers waited until July or later to carry out the activity
and ask their students to complete questionnaires. Several teachers sent messages to
explain how school closures had affected student performance in the CC Toolkit
activity during the SOE. In an atmosphere of fear and uncertainty, and with parents
unsure of the wisdom of their children returning to class, many schools reported erratic
attendance. Witness this example from Hibiscus College from a teacher responsible
for four classes:

Regarding student absences from each of my Year 10 classes, some pupils
were absent when | distributed the “before” questionnaires, while others were
absent for the “after” questionnaire. You will see that some responses to the
“after” questionnaire are very different because students were not in class when
we studied the pictures and carried out the activity that | had prepared.
(Social Science teacher, personal communication, 23 September 2021,
translated from the French)

As a result of the absences in this school, 98 students completed the “consent” form,
77 the “before” questionnaire, and 81 the “after” questionnaire. Those who completed
both “before” and “after” totalled 59, so it was only for those students that

questionnaires were analysed.

Other teachers reported that when students did return to face-to-face classes,
pressures of catching up with the syllabus and completing internal assessments meant
that either the CC Toolkit activity was put on hold or implemented over a short time-
frame, causing students to rush and not give enough reflective thought. In at least
three schools, photocopying of questionnaires was prohibited because of school
policies or mechanical breakdowns: thus the teacher had to use creative measures for
guestionnaire completion — in one case asking all students to do the entire activity and

form completion individually using the Moodle on-line learning platform.
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Regarding participant responses to other lines of research in formal educational
settings, the COVID-19 pandemic had a variable effect. Teachers and senior
secondary students from just 20 classes in seven schools completed questionnaires;
the remainder did not respond, either because they had not gained enough immersion
in courses or because of giving priority to other end-of-year tasks. Those at the
Vanuatu Institute of Technology were able to adjust more readily to studying on-line
during the lack of face-to-face teaching, and completed the required forms.
Responses from university students were disappointing, perhaps because while

studying on-line they did not benefit from personal contact with course coordinators.

For informal education, interviews have continued throughout the SOE, and there do

not appear to have been any negative impacts on participant responses.

3.6.3 Impact on Research Questions

In May 2021, it became apparent that some 20 months into this research project, the
on-going COVID-19 pandemic negated the likelihood of my return to Vanuatu to collect
further data on the effectiveness of non-formal education on resilience. On the other
hand, a considerable volume of data had already been gathered on formal courses
and programmes, on policies and frameworks on resilience, and on the informal
transmission of traditional knowledge; furthermore, additional data on these aspects
would still be obtainable through existing contacts and pathways, as well as from on-
line sources, even if first-hand fieldwork by the author might be impossible for the

duration of the research.

Accordingly, | decided to amend the original research questions that had given
direction to this research (Table 3.10). The main change was to remove the original
research question 4 on the effectiveness of non-formal, community-based education
on DRR and CCA and to give greater focus to evaluating the effectiveness of formal
educational channels. Also removed would be research question 1, since details could
be absorbed within the Introduction, and question 2 on the significance of funding
agencies in the promotion of education on resilience. Finally, research question 5 on
traditional knowledge would be amended to reflect a more pragmatic approach to its

usefulness.
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The major part of my research has been on RQ1, the effectiveness of formal education
on climate and disaster resilience, and will be covered at three levels of education in
Chapters 4, 5 and 6. RQ2 will be encompassed in Chapter 7.

Table 3.10 Original and revised research questions

Original research questions Revised research questions

1. | How is education on resilience being carried Included in the Introduction (Chapter 1 of
out in Vanuatu? thesis)

2. | How significant are funding agencies in the 1. | How effective is formal education on
promotion of education on resilience, and what climate and disaster resilience in Vanuatu
are these agencies looking for in order to in terms of knowledge gained, changes in
provide funds? attitude and behaviour and impacts on

individuals and their communities?

3. | How effective is formal education on DRR and | 2. | To what extent are traditional knowledge
CCA in Vanuatu in terms of knowledge gained, and values relevant to climate and
changes in attitude and behaviour and impacts disaster resilience in Vanuatu?

on individuals and their communities?

4. | How effective is public, community-based
education on DRR and CCA in Vanuatu in
terms of knowledge gained, changes in attitude
and behaviour and impacts on the community?

5. | How effective is traditional education on DRR
and environmental change in Vanuatu in terms
of knowledge gained, changes in attitude and
behaviour and impacts on the individual and
community?

3.7 Data Analysis

3.7.1 Relevant Literature

Research on aspects of resilience education involving qualitative and quantitative data
generally indicates the methods of data analysis used (e.g. Salter, 2013; Fletcher et
al, 2015; Scott-Parker & Kumar, 2018; Bernhardsdottir et al, 2015; Mamon et al, 2017,
Keles et al, 2016; Tuladhar et al, 2014; Apronti et al, 2015; Ertz & Sargdllu, 2019).
Such methods are relevant to my thesis — for example, using SPSS to determine the
validity of quantitative data for Research Question 1. For Research Question 2, the six
steps proposed by Creswell (2007) for analysing qualitative data — data managing,
reading and code creation, describing, classifying, interpreting, representing /

visualising — can be applied to information and opinions on traditional knowledge.
Also relevant are examples of the analytical hierarchy process (AHP), particularly in
relation to education (e.g. Badri et al, 2016; Ahmad & Hussain, 2017). Most pertinent

is the paper by Thanassoulis et al (2017), who used the AHP to measure students’
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assessments of the relative importance of course and teacher: teachers were
analysed according to preparation, professionalism, attendance and supporting
material, while course was analysed by interest and usefulness. This approach has
been adapted for my evaluation of formal resilience education in Vanuatu, but with
learner characteristics added to the other two criteria, since students’ motivation,

academic level and ability to pay fees could impact on their performance in the course.

3.7.2 Research Question 1

Quantitative data from surveys on the impact of the CC Toolkit on junior secondary
students, and on the effectiveness of courses on climate and disaster resilience at
senior secondary and post-secondary levels was collated, coded and tabulated.
Totals, percentages and means were calculated, enabling comparisons across
courses and over time. IBM’s Statistical Package for the Social Sciences (SPSS)
was used to determine the statistical significance of differences between mean
scores of two different groups. For example, to compare the average scores for all
27 questions for all 363 students before and the CC Toolkit intervention, | created a
data set showing the scores for each question before and after. Then | went to
“‘Compare Means” in the “Analyse” facility, selected “Paired Sample T-Test”, entered
the two variables, ensured that “Standard deviation of the difference” was selected,
then asked the software to effect the calculation. For a 95% confidence level, a
significant difference between two means would be demonstrated by a 2-tailed
significance (p-value) of less than 0.05, by a t-value exceeding the critical value (cv)
of 2.056, and by the range between lower and upper limits of the 95% confidence

interval not crossing 0.

For the process of coding, an example relates to longer answers required for questions
21-27 in the “before/after” questionnaire for the CC Toolkit activity. Strictly speaking,
this was not coding, but rather the application of level descriptors to student answers.
Each response was judged according to four levels of understanding — accurate/high
(5 points), satisfactory (3 points), limited (1 point) and none/irrelevant (O points). In rare
cases that did not fit the criteria for each level, a score of 4 or 2 could be given. These
level descriptors served as criteria for assessment. The only person to carry out this

assessment was myself, so that variations that might have occurred with two or more
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markers were avoided. Table 3.11 is an example of how these assessment criteria

were applied to answers to one question from one school:

Table 3.11 Assessment of responses from one school to CC Toolkit Q 24 (“after” form)

Level descriptors

Application of level descriptors to student responses

What causes ocean
acidification?
5: Accurate explanation of the

process involved (e.g.
absorption of more and more
CO2 by the oceans; oceans
acting as carbon sinks;
absorption of CO2 by oceans
causes weak carbonic acid;
increase of CO2 in the
oceans, which lowers pH
value)

3: Satisfactory level of

understanding of the
processes involved (e.g.
carbon dioxide is absorbed
by the oceans)

1: Limited level of

understanding (e.g. carbon
dioxide; carbonic acid;
methane, ozone, COz;
warmer temperatures;

No answer (1,1,1,1) O

Earthquakes or droughts 0

Warmer temperatures / When it is too warm coral reefs break down 1
Cutting off trees along the sea coast 0

Pollution / pollution made by humans (1,1) 0

Humans throwing rubbish to the land 0

Polluting on the sea 0

Using chemicals for fishing & littering the ocean with rubbish 1

Coral reefs being destroyed 0

Dumping oil in the ocean / spillage of ship’s oil into the sea (1,1,1,1) 1
Climate change, pollution 0

Too much CO:z in the ocean and pollution being disposed into the ocean,
corals dying 3

Dumping toxic liquid into the ocean 1

Caused by chemicals and rubbish that's dumped into the ocean, so the
sea becomes more acidic 1

Oceans only need a small amount of CO2 and also warmer temperatures 2
Throwing poisonous gases or things into the sea 0

High temperature or sea floods 1

When we produce a lot of bad gases and is absorbed by the ocean but it
contains a lot of carbon dioxide 3

pollution by
oil/fuel/chemicals/sewage)

0: Irrelevant, unclear, don’t
know

When coral reef die because of too much CO2 and pollution 1

Pollution from the factory goes up in the clouds and the rain goes through it
and becomes polluted 0

Farmers apply fertilizers on their crops then rain washes them to the sea 1
When chemicals are released into the ocean or ocean temperature rises 1
We throw rubbish in the ocean & create CO: that kills sea creatures 1
When we poison our ocean with plastic or poisonous liquid 1

TOTAL SCORE: 23
AV. SCORE: 23 +32=0.72

Quantitative data for Research Question 1 was supplemented by qualitative data
obtained through interviews with teachers and students, mainly to investigate reasons
for patterns observed. In this sense, a degree of triangulation has been attempted
(see Section 3.8.4).

3.7.3 Research Question 2

Data on the transmission of traditional knowledge was gathered through qualitative
methods, using semi-structured interviews based on questionnaires. | judge that
although a group of ni-Vanuatu students in Fiji completed the questionnaires by
themselves, the information can still be considered as qualitative since most questions

were open-ended and elicited subjective responses.
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Coding of responses on traditional knowledge arose out of the information provided by
interviewees. This contrasts with the application of level descriptors to short-answer
responses in the “before/after’ questionnaires used for evaluating the CC Toolkit — a
process based on pre-determined standards for measuring the accuracy of answers.
Let us consider one example of how coding of responses for RQ2 was derived and

subsequently evolved.

Question 1 for “providers” and Question 3 for “receivers” ask the respondent whether
he/she knows of any traditional signs that show that weather or climate is changing or
that a hazard/disaster is coming. As a prompt, the interviewer gives examples of
hazards — cyclone, drought, earthquake, tsunami and volcanic eruption. As a result of
the answers provided by the initial group of respondents interviewed in Vanuatu, |
decided to classify the answer by type of hazard (Table 3.12). Later, | realized that
these signs had differing time-scales, with some observable weeks or months before
the hazard, and others just days or hours before it arrived. Also, a distinction could be
made between signs relating to the atmosphere, to flora, to animals and birds, and to
other environmental signs. Accordingly, the coding system was revised to incorporate
these new groupings: hazards were divided into cyclone, drought, heat wave,
geological and other, and then within each type, a distinction was made between signs
relating to the atmosphere (short-term and long-term), changes in flora, changes in
fauna, and other environmental changes. Table 3.13 shows the modified coding

system for traditional cyclone signs.
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Table 3.12 Initial coding of provider and receiver responses on traditional hazard signs

A.Cyclone

Al Abnormally high production of flowers and fruit on fruit trees - breadfruit, nakatambol, navele,
namambe

A2 Hornets and birds build their nests close to the ground

A3 New banana shoots don’t open, but leaves drop down

A4 Red skies at sunset/sunrise, with abundant red clouds - sign of rain or cyclone

A5 Alignment of long clouds, with some showing three forks

A6 Frigate birds fly in from the sea

A7 Unusually hot at night

A8 Very hot weather, with showers and high black clouds moving quickly across the sky

A9 Yam vines reluctant to climb up the yam stake, coiling back to the ground

A10 Short rainbow just above the horizon - sign of rain or cyclone

A1l Whitelyellow/green cloud along the horizon at sunset indicates rain and wind or a cyclone

A12 At the start of the cyclone season, a storm with rain but without thunder indicates a cyclone

A13 If tiny streams dry up, this is an indicator of heavy rain

Al4 Ajaja trees bear a lot of flowers, then they all fall down - sign of rain

A15 Northerly winds indicate rain or a cyclone

A16 Our body temperature becomes hotter

Al7 We experience a strong earthquake

A18 Moon is like an oven with stars inside/ halo round moon - signs of a long rainy season

A19 Broken clouds in the sky (similar to how pigs dig up the ground) - sign of rain

A20 Heavy rain and abundant cloud during October-April - sign of a cyclone

A21 Evidence from the traditional calendar

A22 Cyclone indicator not described clearly

B.Drought

Bl Clear skies by day but small showers at night

B2 Rats eat pawpaw and Jejea leaves and the young shoots, vines and branches of other trees,
so causing them to litter the ground

B3 The Ajaja tree bears flowers without leaves

B4 Today, a cyclone is immediately followed by drought, which destroys food production

B5 If fowl cry out during heavy rain, then a dry period will follow

B6 Clear oven-like shape/halo around the sun indicates a long period of drought

B7 Narua kara birds crying at high altitudes

B8 Red sunset with a special cloud / red cloud along the horizon is a sign of forthcoming drought
or fine weather

B9 Yellowing leaves on trees indicate an impending drought

B10 Evidence from the traditional calendar

C.Heat wave/high temperatures

C1 Glue tree has abundant red fruit in bunches
C2 Wild cane swells and has thicker stems (during January and February)

D.Geological hazard
E.Unspecified disaster

E1 Clear sky at night with line of stars following the axis of Tutuba island

E2 Moon appears in the form of a oven/with halo (means cyclone or drought)
E3 Dogs barking more than usual

E4 Unspecified changes in the environment
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Table 3.13 Revised coding system for traditional cyclone signs

Al. Atmospheric signs during previous weeks or days: unusual cloud formations, unusually hot
days and nights, halo around moon, etc.

A2: Atmospheric signs hours before arrival of cyclone: increasing wind speed, heavy rainfall, etc.
B. Changes in flora: abnormally high production of flowers and fruit on fruit trees — breadfruit,
nakatambol, navel, mango

C. Other changes in flora: yam vines coil back down the yam stake; new banana shoots remain
closed but leaves fall to ground; withering of windiwindi grass; red yam grows under nabanga tree;
nalumlum (algal bloom) on sea surface, etc.

D. Changes in fauna: hornets /birds build nests close to the ground; fowl roost under houses;
turtles lay eggs in bush; mangrove crabs leave habitat; unusual movements of animals/insects.
E. Changes in fauna: bird flight : frigate birds fly in from the sea; birds fly in unusual
patterns/movements

F. Other environmental signs - rough seas, dirty seas, use of traditional calendar, etc.

G. No traditional signs stated

3.8 Research Rigour —testing validity and reliability of instruments used
3.8.1 Relevant Literature
Rigour is defined as “the quality of being extremely thorough and careful” (Lexico,

2021), but is interpreted in different ways by quantitative and qualitative research.

In quantitative research, rigour refers to the extent to which the researcher enhances
the quality of the work by testing for its validity and reliability. Validity is the extent to
which the results really measure what they are supposed to measure, while reliability
refers to the extent to which the results can be reproduced when the research is
repeated under the same conditions (Middleton, 2020). Heale & Twycross (2015)
distinguished between: content validity, which assesses whether the research
instrument measures all aspects of a variable or construct; construct validity, which
assesses whether inferences can be drawn about test scores related to the construct;
and criterion validity, which assesses the extent to which the research instrument is
related to other instruments measuring the same variable. Reliability relates to the
consistency of a measure. Heale & Twycross (2015) suggested that reliability has
three attributes: homogeneity, stability and equivalence. Homogeneity measures the
internal consistency of an instrument, or the extent to which all the items on a scale
measure one construct. Stability refers to the consistency of results when an
instrument is given to the same participants more than once under similar
circumstances. Equivalence measures consistency among responses of several users

of an instrument, as when there are more than one markers of responses to a test.
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In qualitative research, Guba & Lincoln (1986) proposed that “trustworthiness” and
“authenticity” should be used instead of “rigour”, and that criteria to ensure
trustworthiness would be credibility, transferability, dependability and confirmability.
Thus strategies for establishing trustworthiness take place at the end of the research,
rather than through processes of verification during the study, as takes place in
guantitative research. Morse et al (2002) questioned the use of post-research
evaluation of trustworthiness and suggested that the terms “reliability” and “validity”
remain pertinent in qualitative enquiry. They argued that the researcher must use
verification strategies during the research process to ensure this reliability and
validity. Such strategies include ‘ensuring methodological coherence, sampling
sufficiency, developing a dynamic relationship between sampling, data collection and
analysis, thinking theoretically, and theory development’ (ibid, p.18). Methodological
coherence ensures congruence between the research question and the components
of the method. An appropriate sample will consist of participants who best represent
or have knowledge of the research topic. Collecting and analysing data concurrently

forms a ‘mutual interaction between what is known and what one needs to know’.

3.8.2 Rigour in this Research: Quantitative Approaches

Because this is mixed methods research, both quantitative and qualitative approaches
are used to collect and analyse data, so the interpretation of “rigour” will encompass
the validity and reliability of questionnaires as well as qualitative verification strategies
to determine the trustworthiness of interviews, methodological coherence, appropriate

sampling, and theory as an outcome of the research process.

To illustrate the validity and reliability of questionnaires, 1 first refer to the “before/after”
instrument QS6 used with the CC Toolkit (Appendix A8). This questionnaire was
designed to measure the impact of the resource on students’ knowledge, skills,
attitudes and behaviour. But once it was in use, it became clear that skills were not
being assessed at all. Changes in knowledge could be evaluated through questions 1-
16 and 21-26, attitudes through questions 17-20, and pro-environmental behaviours
through question 27. For knowledge, the questions tested aspects such as the nature,
causes and impacts of climate change as well as mitigation and adaptation, thus
covering important elements but omitting vulnerability and resilience. Attitude

questions focused on a student’s awareness of the dangers of anthropogenic climate
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change and his/her willingness to do something about it. The behaviour question tried
to elicit actions that a student might take to protect family and community in the face of
disasters and the climate emergency, but these would be intended actions rather than
actual steps already implemented. It was anticipated that exposure to the CC Toolkit
would lead to an increased awareness of such actions. In summary, the questionnaire
measures most, but not all, aspects of climate change and disasters, so its content

validity is partial.

In terms of construct validity, scores for student performance before and after the CC
Toolkit activity were determined through a marking scheme based on information in
the pictures and from the Teacher’s Guide supplied to all schools. For the 20
Agree/Disagree questions, one mark was awarded if an answer was correct and
subtracted if incorrect. Each of the 7 short answer questions was marked on a scale
of 0 to 5. Scores for each question were aggregated for all students in a class before
and after participating in the intervention, and | feel that this provided a valid
indication of change, so measuring the intended construct. Also, by separating
questions into three groups (knowledge, attitudes, behaviour) a comparison could be
made of change in each category — offset by the fact that there are 22 questions on
knowledge, but only four on attitudes and one on behaviour. Another factor that
might reduce construct validity is that for most of questions 1 to 20, the “correct”
answer was in fact the Agree box, and there is evidence that some students were

thus misled into thinking that all Agree boxes should be ticked.

Criterion validity for the questionnaire could not be assessed, since there is no other
instrument in use to measure the impact of the CC Toolkit in Vanuatu.

Regarding the reliability of the “before/after” questionnaire, there is internal consistency
in that all items measure different aspects of one construct — resilience education.
Stability is not relevant, because students’ scores are not expected to be consistent
before and after participating in the CC Toolkit activity — an intervention that is
supposed to be reflected in different results. In terms of equivalence, there was only
one marker of the questionnaires, myself, so that there should be consistency in

adjudicating responses.
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In terms of the validity of other questionnaires used to evaluate the effectiveness of
formal educational courses in resilience at senior secondary and post-secondary level,
we can consider that these questionnaires taken together were designed to measure
all aspects of resilience education as conceived in my model of a proposed
educational programme on resilience (Figure 2.14). In that sense, there was content
validity. However, each individual questionnaire focused on different aspects, as
shown in Table 3.7. For construct validity, the scoring scheme for responses to each
guestionnaire was based on a five-point Likert scale in QC2, QS1, QS2 (8 out of 10
items) and QS4, and a three-point Likert scale in QC1. QS3 involved a pair-wise
comparison of the relative importance of student, course and teacher in resilience
education. The intention of QS1 and 4 was to measure change in a student’s
knowledge, skills, attitudes and behaviour as a result of taking a course in resilience,
and this implied asking a student to complete the questionnaire at the start and end of
a course. In most cases, it only proved possible to use these two questionnaires at the
end of the course, so construct validity was limited. It was also affected by the
“acquiescence factor”, whereby the respondent tends to tick the agree box by default
(Krosnik, 1991; Saris et al, 2010). Questionnaires QC1, QC2, QS2 and QS3 were not
time specific, so can be considered to have construct validity. For criterion validity,
this is not assessable, since no other instruments are in use to evaluate the

effectiveness of formal resilience education in Vanuatu.

As for the reliability of questionnaires QC1, QC2, QS1, QS2, QS3 and QS4,
homogeneity, or internal consistency, was achieved if all six questionnaires are
considered as a whole: all items in the questionnaires are designed to measure the
extent to which a course on climate and disaster resilience is effective, acknowledging
that aspects of this effectiveness are overall values, pedagogy, knowledge, skills,
attitudes and behaviours. Also, evidence from QC1 and 2, completed by teachers, can
be triangulated against information from QS1-4, completed by students. Stability was
not measured in the sense that QC1 & 2 and QS1-4 were only completed once, except
in the case of two TVET cohorts at VIT that were able to respond at the start and end
of a Certificate course — and here, stability was not relevant because the course had
effected changes in students’ responses. Equivalence did not apply since there was

only one person involved in scoring and analysing the questionnaires.
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3.8.3 Rigour in this Research: Qualitative Approaches

Qualitative methods were used to evaluate the contribution of traditional knowledge
and values to climate and disaster resilience in Vanuatu (RQ2). The main instrument
was the semi-structured interview, conducted with the aid of pre-determined but largely
open-ended questions, and allowing for the possibility that a respondent might also
wish to complete these questions unaided.

Measuring the trustworthiness of interviews is complex. | can vouch for the
trustworthiness of the small number of interviews that | conducted myself, since | knew
all interviewees and their answers appeared to be honest and reflect their reality.
Moreover, the initial guiding questions were modified in light of these interviews.
Regarding my research assistants, all were carefully selected and then given detailed
guidelines on how to approach a potential interviewee, how to ask each question and
deal with unexpected responses (Appendix A12-15). At the outset of the research, it
was also possible for a few assistants to participate in face-to-face consultations with
myself that reinforced these written guidelines. Nevertheless, once out in the field, my
physical absence from Vanuatu meant that | could only gauge the effectiveness of my
assistants through the quality of the answers recorded and, wherever possible, try to
ask for further elucidation through emails, texts and phone calls. In short, the
trustworthiness of interviews conducted by research assistants has to be assumed, but
cannot be proven. One way of checking the accuracy of an interview would be for th