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Abstract
Human attitudes influence behaviour and the attitudes and behaviours of those around them.
Collectively a society’s attitudes and values can drive government policy and organisation
management decisions. Understanding public attitudes and values is key to making management
decisions that reduce human wildlife conflict and understanding the underlying social factors
that influence these attitudes and values is essential.
Attitudes to the Pteropus rodricensis and associated conservation, mitigation and persecution
behaviours were investigated to identify how these are affected by knowledge and underlying
social factors. A 47 item Likert scale was developed to test various attitude typologies and the
theory of planned behaviour was used as a framework to investigate behaviour.
Contrary to the literature, socio‐demographics were found to have little effect on attitudes and
behaviour. Acceptance of cultural myths and beliefs and perceived and actual knowledge factors
were found to significantly affect attitudes and behaviours. Perceived and actual behavioural
controls were the main predictor influencing conservation behaviours, and mitigation and
persecution behaviours were influenced by high subjective norms. Key recommendations for
future conservation interventions are presented based on the findings.
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1 Introduction
The attitudes and values of an individual person are the fundamental building blocks of a society’s
power to evoke a change. Public perception has an important effect on Government policy, and the
management decisions of organisations working in that community. The collective attitudes and values
of society can determine the success or failure of a conservation intervention and wide consensus
exists that human attitudes and behaviour toward nature must be understood and often influenced in
order to avoid further loss of biodiversity (Bjerke 1998).
In 1974 the Rodrigues fruit bat (Pteropus rodricensis) was described as the rarest bat in the world
(Cheke 1974), its population dropping to just 70 individuals. Conservation efforts were initiated in 1976
by the Durrell Wildlife Conservation Trust and within 40 years the population has risen to an estimated
19,000 wild animals (Mauritian Wildlife Foundation 2013), as well as an extensive captive breeding
programme at 28 zoos across the globe. Despite this the species remains listed as critically endangered
on the IUCN Red List due to its global population being restricted only to Rodrigues, and the risk to its
population posed by cyclones.
Today the human and fruit bat population of Rodrigues are higher than at any time in history
increasing the likelihood of conflict that could prove to be detrimental to both past conservation
efforts and future persistence of the species in Rodrigues. The Western Indian Ocean regional fruit bat
working group has recognised that human‐wildlife conflict is a major threat to Pteropus spp.
persistence in the Indian Ocean and has prioritised research into exploring potential conflict between
Pteropus spp. and fruit growers.
Whilst wildlife damage to crops is often cited as the main driver of conflict, conservation interventions
in the past that remove the wildlife damage alone have not be successful in the long‐term due to
underlying social factors driving the conflict. Despite the evidence that social factors can be more
important in driving conflict than wildlife damage incurred, they are often ignored in conflict studies
(Dickman, 2010).
The situation presents a unique opportunity to study an animal considered to be one of the 20th
centuries greatest conservation successes after receiving 40 years of conservation attention yet very
little attention has been paid to the public perception of the species. In addition the conservation
initiative have been such a success the species is now potentially under threat due to its large
population size and perceived role in crop‐raiding.
1

1.1 Aim
To determine public attitudes and behaviour towards the critically endangered Rodrigues fruit bat and
how attitudes and behaviours are affected by knowledge and underlying social factors.
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1.2 Objectives and Hypotheses
Research Objectives

Hypothesis

A: To determine how the people of Rodrigues

H1: The people of Rodrigues will hold

perceive the critically endangered Pteropus

favourable attitudes towards the Pteropus

rodricensis, and what underlying attitude

rodricensis due previous and on‐going

dimensions are expressed the most.

conservation interventions. Overall attitudes
and attitude dimensions will vary across social‐
demographic groups.

B: To determine the effect perceived

H2: The higher a person's perceived and actual

knowledge and actual knowledge about bats

knowledge about bats, the more favourable

has on people’s attitudes towards Pteropus

their attitude towards them will be.

rodricensis.
C: To determine where people obtain their

H3: People will predominantly obtain their

information about bats.

information about bats from past conservation
interventions on Rodrigues.

D: To determine if traditional beliefs and myths

H4: Acceptance of traditional beliefs and

about bats effect people’s attitudes towards

myths about bats will affect attitudes towards

bats.

them.

E: To determine if peoples exposure to and

H5: People who have previously taken part in

willingness to participate in conservation

conservation interventions and are willing to

related activities affects their attitudes

take part in them in future will have more

towards bats.

positive attitudes towards Pteropus
rodricensis.

F: To determine people’s attitudes and behaviours towards bat conservation (bat count census)
in Rodrigues and how these are relate to the experimental variables in objectives A and B.
G: To determine people’s attitudes and behaviours toward bat fruit‐crop raiding mitigation in
Rodrigues and how these relate to the experimental variables in objectives A and B.
H: To determine people’s attitudes and behaviours towards the persecution of bats in Rodrigues
and how these are affected by the experimental variables in objectives A and B.
I: To make recommendations about which groups of society should be targeted in future and
which conservation interventions can be improved in the future as society changes.

3

2 Background
2.1 Attitudes and Environmental Values
Definitions of an attitude are as varied as the components that constitute an attitude itself. Whilst
exact definitions are numerous, most contain an aspect of evaluative direction that can be held at
varying levels of intensity: either positive or negative (Oppenheim 1992), favour or disfavour
(Manfredo & Dayer 2004), and approval or disapproval (Asunta 2003). Secondly they have content: an
entity (Eagly & Chaiken 1993; Asunta 2003), an object or action (Manfredo & Dayer 2004), a stimuli
(Oppenheim 1992).
“An attitude is a state of readiness, a tendency to respond in a certain manner when confronted with
a certain stimuli” (Oppenheim 1992).
Attitudes are built upon beliefs (the cognitive component) and are often influenced by feelings (the
emotional or affective component) (Oppenheim 1992). Beyond the formation of an attitude, comes the
expression of that attitude, often as a behavioural response, described by Ajzen (1991) as the manifest
observable response in a given situation with respect to a given target.

2.1.1

Attitude Levels

Attitudes are complex, having numerous attributes and levels; they can be specific to individuals as
well as wider society. In an attempt to simplify the topic for the purposes of investigation, social
psychologists have made rough distinctions between the different levels. Relationships and patterns
exist between these levels and with other attitudes that an individual may hold; this has been
described using ‘the tree model’ (Oppenheim 1992) (an adapted version is presented below).

4

Opinions
Less enduring, superficial,
changeable specific

Attitudes

Values

Personality
More enduring, deeper,
stable, general

Figure 2.1.1‐1 Attitude Tree Model adapted from Oppenheim (1992)

It is easier to alter the less enduring, superficial levels (opinions), as long as the underlying attitude,
value and personality are not affected by the alteration (Oppenheim 1992). As a hypothetical example;
it may be easy to convince somebody with strong attitudes against bat conservation that bats are not
‘dirty animals’. Despite this the person’s strong attitude against bat conservation will remain and they
are likely to quickly find another superficial belief with which to bolster their negative disposition as a
result of their underlying values and personality.

2.1.2

Why Are Attitudes Important?

Despite the complexity in defining and understanding attitudes and their connection to behaviour,
wide consensus exists that attitudes and behaviour toward nature must be understood and influenced
to avoid further loss of biodiversity (Bjerke 1998). A basic assumption, as Kellert referred to when
talking about bears and their protection in North America, is that:

5

“public values drive the political process and greatly influence the level of commitment of the
management agencies and the enforcement of laws and regulations designed to protect a species”
(Kellert 1994).
If we can assume that protectionist values drive species protection policy, then a similar assumption
can be made that values opposing the protection of a species, even to condemn a species, will also be
realised in policy. Numerous examples exist at the level of society where changes in people’s attitudes
and opinions have altered public‐policy and legislation, whether this is for environmental issues or
otherwise (Serpell 2004).
The importance then for conservationists to understand public attitudes and values is essential as
influence policy decisions. Furthermore with human population increasing throughout the globe,
wildlife is increasingly dependent on dispersal areas now occupied by humans and visa versa.
Consequently, enlisting the support of local people is and will continue to be critical to the
management and conservation of species (Browne‐Nuñez & Jonker 2008). Typically, attitudinal surveys
are used as a baseline with which to test management and policy decisions, providing wildlife officials
and stakeholders with the data needed to discuss competing public beliefs, address potential
misunderstandings, and develop solutions (Browne‐Nuñez & Jonker 2008). Beyond baseline
information, many researchers are now calling for attitudinal and belief monitoring to inform
management decisions (Manfredo 1998; Mccomas & Scherer 1999; Kaczensky et al. 2001; Majić & Bath
2010).

2.1.3

Attitude Dimensions

Numerous researchers have sought ways to represent human attitudes towards wildlife and the
environment. Simple structures have been developed as early as 1928 by Harwood who characterised
attitudes as bipolar, varying between anthropomorphism and anthropocentrism (Harwood 1928). This
idea was later developed by Thomas claiming that the two extremes had their origins in either the
emotional or pragmatic response to animals (Thomas 1991). Later and by the same token, Serpell
(1986) refined the idea, characterising the two distinct dimensions by affection and sympathy versus
economic self‐interest. Whilst later work by Hills (1993; 1995) fundamentally agreed with this, bar
semantics in naming the constructs (empathy/identification versus instrumental self‐interest), a third
dimension was added – values and beliefs about nature and status of animals. Most recently on this
line of research Serpell (2004) has described a simple two dimension model of motivational
6

considerations of humans to animals: Affect, representing affective and/or emotional responses to
animals; and Utility – representing people’s perceptions of animal’s instrumental values.
Other more holistic approaches include Buijs (2009) who combined values, beliefs, and value
orientations into a comprehensive framework of five components or “images of nature”. The
framework components were designed to direct and structure the understanding and perception of
nature. However, of all the research completed in this area, perhaps the best known and most widely
cited is that of Kellert’s attitude typologies (Kellert & Wilson 1993) who delineated a typology of values
to wildlife which are summerised below in Table 2.1.3—1.
Table 2.1.3—1 Attitudes toward animals adapted from Kellert & Wilson (1993)
Aesthetic:

Primary interest in the physical attractiveness and symbolic appeal of animals.

Dominionistic:

Primary interest in the mastery and control of animals.

Ecoscientistic:

Primary concern for interrelationships among species, as well as between species
and natural habitats. Interest in the physical attributes, taxonomic classification
and biological functioning of species.

Humanistic:

Primary orientation of strong emotional affection for individual animals, principally
pets.

Moralistic:

Primary concern for the right and wrong treatment of animals, with strong
opposition to presumed cruelty toward animals.

Negativistic:

Primary orientation ‐ a fear, dislike, or indifference toward animals and their
conservation.

Naturalistic:

Primary interest in direct outdoor recreational contact and enjoyment of wildlife.

Utilitarian:

Primary interest in the practical value of animals or the subordination of animals
for the material benefit of humans.

Kellert’s attitude typologies have served as the conceptual framework for numerous studies due to
them being mutually exclusive and collectively exhaustive of attitudes to wild animals (Browne‐Nuñez
& Jonker 2008). Prokop et al. (2009) investigated atttitudes towards bats in Slovakia, specifically
looking at respondents attitudes based on scientistic, ecologistic (now combined into one dimension:
ecoscientistic) and negativistic attitude dimensions. The author found significant differences between
respondents expression of these attitude dimensions. Sheeline (1991) found that negativistic attitudes
7

were exhibited by respondents in relation to bats, especially so by younger generations, expressing the
analogy of bats to rats. Respondents claimed that bats had a strong smell and an undesirable
appearance when dead (lips curled back, tongue extruding). There was also a general consenus that
fruit bats are dirty and transmit disease. Cousins & Compton (2005) found respondents questioned on
Mangia in the Cook Islands believed fruit bats to be dangerous and ‘when alive they may bite your
hand’. Other respondents did not consider bats to be a threat but simply did not like them, decribing
them as ‘nasty little rat‐like creatures’. This fear, dread and dislike of ‘digusting animals’ is widely
researched and a key factor in hostility towards animals such as spiders, snakes and bats (Prokop et al.
2009). The ‘disease avoidance’ hypothesis, comprised of three subcategories, attempts to explain this
phenomenon and a summary is provided by Prokop et al. (2009).

2.1.4

Attitudes and Behaviour

As previously discussed it is essential to understand people’s attitudes and values for the role they play
defining policy and management decisions. Additional to this it is apparent that attitudes and beliefs
must be understood, as they are posited to influence human behaviour (Ajzen & Fishbein 1980;
Browne‐Nuñez & Jonker 2008), and therefore understanding individuals attitudes can help
conservationists better predict human behaviour (Browne‐Nuñez & Jonker 2008). Despite this, the
links between attitudes and behaviour are far from simple and conservation biologists have been
critisised for making incorrect assumptions about behaviour in HWC management decisions. Often
there is a mismatch between their assumptions and actual behaviour (Dickman 2010). The ability of
attitudes to predict behavioural intentions and actual behaviour will continue to be a major focus of
theory and research (Ajzen 2001). Understanding the causal links and predictors between attitudes and
actual behaviours in each given context is essential for making decent management decisions.
Ajzen’s ‘Theory of Planned Behaviour’ (TPB) (Ajzen 1991), developed from the authors earlier work,
‘The Theory of Resoned Action’ (Ajzen & Fishbein 1985). The TPB develops the inital concept with the
inclusion of additional variables that influence an individuals intention to carry out a particular
behaviour. According to Ajzen & Fishbein (1980), an individuals intention to carry out a behaviour
(their readiness to act) is the best predictor of that individuals actual behaviour. Subsequent to this,
Ajzen’s ‘Theory of Planned Behaviour’ (Ajzen 1991) describes how an individuals intention to perform a
behaviour can be predicted from three variables (attitudes towards the behaviour; subjective norms;
and perceived behavioural controls) with an additonal confounding variable (actual behavioural
control).
8

Figure 2.1.4‐1 The Theory of Planned Behaviour (Ajzen 1991)

2.1.5

Dificulties in Predicting Behaviour

Whilst Ajzen’s model is widely accepted as being one best predictors of human social behaviour, having
citations in excess of 4500 in Google Scholar, it ability to predict actual behaviour is still limited by a
number of confounding factors (Ajzen 2001). From a conservation perspective Dickman (2010)
highlights three key factors that contribute to the mismatch in common assumptions of behaviour
made by conservation managers and actual behaviours experienced. These are: perceptions of risk,
disproportionate responses and social influences.
The way in which individuals and society understand and react to risk can be heavily influenced by
social and cultural perceptions, values, history and the ideology surrounding that risk (Boholm 1998;
Sjöberg et al. 2004; Dickman 2010). These influences may cause an individual or society to perceive risk
incorrectly; an individual may intentionally or unintentionally exaggerate an issue such as crop‐raiding
by wildlife and numerous examples of this exist from around the globe (Wakeley & Mitchell 1981; Bell
1984; Roper & Findlay 1995; Siex & Struhsaker 1999; Naughton‐Treves & Treves 2005). Furthermore,
the individuals perception of that risk and how they express it can then affect society by elevating the
fear of damage in other people, regardless of their own personal experiences (Dickman 2010). This
clearly influences peoples normative beliefs and in turn perceived social pressure with which to
perform a behaviour as described by Ajzen (1991).
Different people’s response to threat or damage is often disproportionate; even a small amount of
threat or damage from wildlife is able to provoke a strong response. This is particularly common for
conspicuous due to their behaviour or appearance. Such animals have been shown to elicit a
9

disproportionate amount of blame to which they may not have been responsible (Bucher 1992; Korine
et al. 1999). Adding to this Dickman (2008) showed that antagonism often remains robust through
time; personal experiences not influencing antagonism.

2.1.6

Underlying Social Factors

It is clear then that people do not base there perceptions and attitudes solely upon facts and no

amount of scientific evidence will ever be sufficient to bring about improvements in the
conservation of a species if the species or conservation intervention does not resonate with public
attitudes and values. Thus providing mitigation alone to a wildlife damage issue will not mean
negative attitudes and behaviour reduce concomitantly and to a proportionate degree (Dickman
2010). In reality peoples’ attitudes and resulting behaviour are results of not just personal
experiences but also a wide variety of social factors that are rarely considered to the required
level. These social factors range from simple socio‐demographics (Majić & Bath 2010; Kellert 1985;
Kellert et al. 1996; Bjerke & Vitters 2000; Ericsson & Heberlein 2003; Kleiven et al. 2004) to wider
societal experiences, cultural norms, expectations and beliefs (Dickman 2008).
Gender

Substantial evidence now exists to say that women tend to show stronger affective and weaker
utility orientation than men, a review of which is provided by Serpell (2004). One example is Bjerke
(1998) who found significant differences between males and females based on Kellert’s attitude
typologies, with males expressing higher dominionistic and ecoscientistic scores than females who
scored higher on humanistic and negativistic scales. Similarly, and expressing a dominionistic
attitude, Mulder et al. (2009) found that boys were almost twice as tolerant as girls with regard to
hunting wild animals.
Age

Age has also been found to influence attitude in a similar way to male and female differences,
although this has been postulated as a cohort effect as opposed to a maturational one (Kellert &
Berry 1987) due to life‐long attitudes and behaviour decisions toward animals being based on
childhood experiences (Mulder et al. 2009). This is supported by Bjerke (1998) who found that
attitudes formed early in life tend to be persistent.
10

Religion

Religion has also been found to have significant effects on attitude. Serpell's (2004) review of the
literature found both religiosity and frequency of attendance to religious services is linked to
attitude, leading to a stronger emphasis on utility and less on positive affective responses. It is
noted however that these findings only consider western Judaeo‐Christian religions.
Knowledge

Knowledge influences the three underpinning predictors of behaviour: attitude, subjective norms
and perceived behavioural controls (Ajzen 1991). In addition, it has been widely proposed that
knowledge is an essential precursor to attitude formation and beliefs relate directly to the
knowledge a person has about a specific issue or question (Kaiser 1999; Kellert & Westervelt 1984;
Asunta 2003). Similarly, research on environmental topics has found that the higher a person’s
actual knowledge the better their attitude (Cohen 1973; Bradley et al. 1999; Mangas & Martinez
1997; Aipanjiguly et al. 2003; Trewhella et al. 2005; Sexton & Stewart 2007; Prokop et al. 2009).
Contrastingly other studies have found that environmental education increases knowledge about a
topic but this does not always translate into a better attitude of the topic (Kuhlemeier et al. 1999;
Makki et al. 2003; Lukas & Ross 2005; Brossard et al. 2005). These contrasting studies clearly show
that whilst knowledge is not exclusive in determining attitude it is often a contributing factor. An
important distinct between knowledge and information should also be noted in that whilst it is
possible to provide information to people this does not always result in an increase in their
knowledge of the topic. This raises questions as to the source of peoples information, be it from
television news reports, newspapers, radio broadcasts or otherwise. Such sources may sensitise
people to a particular topic and increase their awareness of it but this does not necessarily mean
that it increases their knowledge of the topic (Gomez‐Granell & Cervera‐March 1993)
Cultural Myths and Beliefs

As previously mentioned, aside from socio‐demographic and knowledge influences, numerous
other underlying societal experiences, cultural norms, expectation and beliefs will exist that may
affect people’s attitudes. Acceptance of culturally significant myths and beliefs can have profound
effects both positively and negatively (Prokop et al. 2009). Bats feature heavily in folklore of many
cultures, especially in island communities (Sinavaiana & Enright 1992). The influence folklore has
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on attitudes to bats cannot be underestimated and beliefs surrounding them often persist in
continuity regardless of the contemporary situation. Fruit bats are frequently perceived as a pest
however Sinavaiana & Enright (1992) reported that bats being perceived as a pest species is in
some cases not a contemporary issue at all, describing how hunters used to catch bats whilst they
fed upon flowing banana plants in plantations in the 30’s. Nevertheless, aside from the damage a
species may do, perceptions of that species as innately evil or harmful mean that even if damage is
mitigated or compensated the residual fear and antagonism mean persecution of that species is
likely to remain (Dickman 2010).

2.2 Bats and the Mascarene Islands

2.2.1

Global Status of Bats

There are over 1000 species of bats, accounting for 20% of all mammal species globally. Of these 1000
species, almost a quarter are globally threatened (Mickleburgh et al. 2002). There are 167 species from
the suborder Megachiroptera (often referred to as ‘Old World fruit bats’) to which the Rodrigues fruit
bat belongs. In many cases bats account for a substantial proportion of a countries mammalian
biodiversity, indeed in some oceanic islands, they are the only indigenous mammals and play a vital
role as ‘keystone’ species in ecosystems (Cox et al., 1992; Mickleburgh, Hutson, & Racey, 2002).
The major global threats to bats are: habitat loss or modification; roost site loss or disturbance; health
issues; persecution; lack of information; and overexpoitation for food (Mickleburgh et al. 2002).
Pressure on vital resources due to increasing human populations that lead to the loss or modification
of foraging habitats and roosts is arguably the greatest threat to bat species. In addition bats
frequently have a negative public image that influences people’s responses to issues such as human
health risk and conflict between fruit consuming bat species and fruit growers. The negative public
image that bats frequently have, and the resulting persecution, can potentially be part attributed to
people being ignorant to the life history of bats and their role in the ecosystem (Mickleburgh et al.
2002).
Jones, Mickleburgh, Sechrest, & Walsh(2009); and Mickleburgh et al.(2002) highlighted the lack of
attention that island bat species receive from the conservation community as a crucial concern; there
being a large proportion of the most threatened bat species on islands. Furthermore they state that
threats to bats are often greatest on these small oceanic islands and as such should be the focus of any
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major bat conservation initiatives.This is largely because islands represent some of the most naturally
vulnerable habitats on the planet being limited in size and consequently only having finite natural
resources, such as fertile soils and freshwater, and being highly susceptible to climatic changes and
natural hazards such as tropical cyclones, droughts, and volcanic eruptions (Wong et al. 2005). This
coupled with rapidly increasing human populations and the associated threats that this brings means
that, in many cases, island bat populations are of crucial conservation concern.
Bats are the only terrestrial mammals native to the Mascarene Islands. Historically there were three
fruit bat species on these islands.The Small Mauritian Flying Fox (Pteropus subniger) is now extinct,
leaving the Mauritius Flying Fox (Pteropus niger) on Mauritius and the Rodrigues Flying Fox (Pteropus
rodricensis) on Rodrigues.

2.2.2

Rodrigues

The island of Rodrigues is one of a collection of islands that constitute the Mascarene Islands in the
Indian Ocean off the east coast of mainland Africa. It is a volcanic island positioned south of the
equator and is both the most easterly point of the Mascarene Islands and Africa at 19°42’S 63°26'E
approximately 574km east of Mauritius (Powell & Wehnelt 2003). The island is approximately 18 km
long and 8 km wide with an area of approximately 108 km2. The island is hilly with a central ridge that
rises to 400 m. The climate is sub‐tropical with a dry season (May – October) and wet season
(November – April), and due to a shift in trade winds between December and April, experiences
tropical cyclones (Strahm 1989).
Rodrigues is autonomous and governed the Rodrigues Regional Assembly, having dependency to
Mauritius. The island has a long and varied history of colonisation by humans dating back to the 10th
Century when Arabs were thought to have visited the island. Since that point the island has been under
Portuguese, Dutch, British and French occupation. The French were the first to try and establish
permanent colonies on the island in the 18th Century bringing slaves from Africa; the ancestors of the
current population. The main income sources for Rodrigues are tourism, fishing, cultivation of fruits
and vegetables, and small‐scale livestock rearing (Ministry of Finance and Economic Development
2012b). The dominant religion is Roman Catholic but small minorities of other religions exist.
The island supports an extensive reef system surrounding the island as well as 49 endemic plant
species, two threatened endemic bird species and the endemic critically endangered Rodrigues Fruit
Bat (Heygen n.d.).
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The Study Area

Figure 2.2.2‐1 Map of Rodrigues
(Mappery 2008)

Rodrigues Fruit Bat
The Rodrigues fruit bat was historically abundant on Rodrigues and single roosts of approximately 500
individuals were reported in the 50’s (Mickleburgh et al. 1992). From this point the population declined
steadily, predominantly due to the clearance of forested areas used for foraging and shelter (Powell &
Wehnelt 2003). Until the mid‐70’s bats were heavily hunted for food and sport (Vinson 1965). From
1968 to 1974, due to a run of difficult climatic conditions (two cyclones and a drought), numbers
dropped to below 100 individuals (Cheke 1974). Conservation efforts then began in 1976 when Durrell
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Wildlife Conservation Trust (DWCT) began a captive breeding programme and in‐situ conservation
work involving habitat restoration, watershed protection and education of the local population (Powell
& Wehnelt 2003). The population then steadily rose except for a marked decline following cyclone
Celine II in 1979 when the population was reduced to approximately 70 bats (Mickleburgh et al. 2008).
The population increase then resumed until the most recent published count in 2003 of 5076
individuals (Powell & Wehnelt 2003). Current estimates by the MWF put the population at
approximately 19,000.
Table 2.2.2—1 Population estimates for Pteropus rodricensis 1955 – 1998.
Taken from (Powell & Wehnelt 2003)
Year
Estimated population size
Reference
1955

1,000+

Cheke & Dahl 1981

1965

200+

Cheke & Dahl 1981

1974

69+

Cheke 1974

1975

70+

Cheke & Dahl 1981

1976

130+

Durrell 1976

1978

151

Cheke & Dahl 1981

1979

70 (Post Cyclone Celine II)

Mungroo 1979

1981

200

Carroll 1981

1982

300‐350

Jones 1998

1988

412

Young 1988

1991

800‐950

Young 1988

1991

400‐600 (Post Cyclone Bella)

Young 1988

1995

550+

Whitman 1995

1997

1,200

Whitman 1998

1998

1,500‐2,000

Young 1988

2013

19,185

Mauritian Wildlife Foundation 2013

The conservation programmes for the Rodrigues fruit bat, in terms of population, have been a
resounding success with a steady increase in numbers since the 70’s. However fruit bats are often cited
as nuisance species due to the damage they do to fruit crops (Cousins & Compton 2005; Korine et al.
1999). This coupled with the fact that population numbers are at their highest for decades mean public
attitudes are potentially unstable and in conflict with the strong conservation message portrayed over
the past 40 years.
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3 Methods
3.1 General Framework
The study design and implementation followed a mixed‐methods approach of qualitative and
quantitative social science approaches (Figure 3.2.1‐2) with the various methods being both sequential
(focus groups informing questionnaire content) and concurrent (un‐structured, semi‐structured and
structured questionnaires). A mixed‐method approach was chosen to strengthen the study (Browne‐
Nuñez & Jonker 2008), specifically because data about potentially sensitive topics was being collected
and to ensure both the statistical rigor and depth of information.

3.2 Data Collection
Data collection was carried out between 20th May 2013 and 8th July 2013 by Paul Barnes. Where
necessary, MWF staff translated Rodrigues Creole and French into English. MWF staff also aided in the
distribution of structured questionnaires and the organisation of FG’s.

3.2.1

Focus Groups

Focus Groups (FG) are formal, pre‐arranged group interviews guided by a moderator (Newing et al.
2011). The moderator poses questions or themes to the group and the following group discussion is
the essential data collected. FG’s are typically held with groups of 6 – 8 participants and the questions
or themes are predetermined. Many other variations are possible and the design can be altered
depending on the information that needs to be collected.
FG’s were planned and carried out according to guidance in ‘The Focus Group Kit’ (Morgan & Krueger
1997). Discussions were ‘funnelled’, starting with broader topics and finishing with more specific
topics. The FG’s followed a predetermined plan (Appendix 1) with the primary goal being to investigate
respondent’s ideas and opinions about bats, as well as exploring the reasons behind these ideas and
opinions. More specifically the goals of the FG’s were to identify:


A range of attitudes and opinions about bats, bat mitigation and bat conservation. Participants
were asked to express their opinions and the group would then be encouraged to discuss
them;



any stories, myths and cultural beliefs about bats;
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where information about bats is obtained; and



Possible behaviours people carry out in relation to bats. In particular behaviours related to bat
conservation, mitigation and persecution.

FG respondent details are presented in section 3.3.1.

Figure 3.2.1‐1 FG at Eau Vanee College
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Figure 3.2.1‐2 Research Framework
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3.2.2

Structured Questionnaires

Structured questionnaires, translated to French (Appendix 2), were central to the study and used
to address objectives A‐H. The questionnaire used closed questions comprising of multiple
choice selections where respondents were asked to tick their selected answer. This approach
was used for a number of reasons: i) questionnaires were simple and easy to complete for less
literate respondents; ii) questionnaires could be self‐administered; and iii) questionnaires were
easily replicated whist maintaining standardisation allowing for easier group comparisons.
Questionnaire Structure
Table 3.2.2—1 Section details for the structured questionnaire.
Section
Description
(Question
Number)
Demographic

Socio‐demographic information. Including residence, length of residency, gender,

(1 – 6)

age, ethnicity and religion.

Knowledge

Knowledge about bats measured using two methods:

(7 – 8)

i) self‐assessment ‐ respondents were asked to gauge their level of knowledge
about bats on a five point scale ranging from “Nothing” to “A great deal”;
ii) 10 true/false statements about bats to assess respondent’s actual knowledge.
Statements were carefully designed to assess full range of knowledge about bats.
Statements were peer reviewed to ensure none were inordinately difficult for the
average person to answer. Respondents were awarded two points for correct
answers, zero points for incorrect answers and one point for correctly identifying
their lack of knowledge by answering “Don’t Know”.

Myths and

To assess acceptance of myths and cultural beliefs (identified during FG’s) by asking

cultural beliefs

respondents to answer true/false to each myth or belief written as a statement.

(9)
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Attitudes

To assess attitudes using two methods:

(10 – 11)

i) A 10 item semantic differential scale following the methods initially developed by
Osgood (1957) and later described by Bernard (2011) – Respondents were asked to
rate their feeling towards a series of 10 paired adjectives (identified in FG’s) on a 7
point scale used to describe the target item (bats). This was used as a rapid
assessment of attitude and one that could be administered to both adults and
school students so comparisons between them could be made;
ii) A 47 item Likert scale to measure 7 attitude dimensions according to Kellert &
Wilson (1993).

Information (12 –

To identify where respondents get their information about bats and which of these

13)

sources are most important.

Attitudes and

To establish respondent’s attitudes and behaviours toward bat conservation

behaviours

(question 14 – 17), mitigation (questions 18 – 19), and persecution (questions 20 –

(14 – 21)

21).

Future

Open questions to understand what respondents think should be done about bats in

(22 – 23)

the future and offer any additional thoughts.

Questionnaires took approximately 20‐30 minutes to complete and respondents were asked to
answer truthfully being assured confidentiality. Sensitive questions surrounding persecution
were left until the end of the questionnaire so as not to affect response to other questions.
Measuring Attitudes to Bats
Objectives A ‐ E aimed to examine the attitudes towards bats among the population of
Rodrigues. The term “attitude towards bats” refers to a positive or negative set of beliefs that an
individual may hold. In particular, it was the intention to investigate aesthetic, dominionistic,
ecoscientistic, humanistic, moralistic, negativistic, naturalistic and utilitarian attitude dimensions
(Kellert & Wilson 1993) and how these various attitude dimensions, both individually and
collectively, are affected by a range of different explanatory variables.
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Table 3.2.2—2 Attitude Dimensions adapted for bats from S. Kellert & Wilson (1993).
Aesthetic:

Primary interest in the physical attractiveness and symbolic appeal of bats.

Dominionistic:

Primary interest in the mastery and control of bats.

Ecoscientistic:

Primary concern for interrelationships among bats and other species, as well as
between bats and natural habitats. Interest in the physical attributes, taxonomic
classification and biological functioning of bats.

Humanistic:

Primary orientation of strong emotional affection for bats.

Moralistic:

Primary concern for the right and wrong treatment of bats, with strong opposition
to presumed cruelty toward bats.

Negativistic:

Primary orientation ‐ a fear, dislike, or indifference toward bats and their
conservation.

Naturalistic:

Primary interest in direct outdoor recreational contact and enjoyment of bats.

Utilitarian:

Primary interest in the practical value of bats or the subordination of bats for the
material benefit of humans.

The humanistic dimension is associated with deep emotional attachment and a value described
in terms of pet ownership (Kellert & Wilson 1993), therefore it was excluded from the current
study due to a poor fit with the goals and context of the research.
To quantify overall attitudes and each attitude dimension individually, a scale was constructed
following the procedure suggested by Likert (1932), Edwards (1957) and Oppenheim (1992). A
scale consists of items that can be scored which represents both attitudinal direction and
strength. Each individual item is carefully designed, in this case, to measure a particular
dimension. The items are called attitude statements and were written following, as close as
possible, the set of 14 “informal criteria” developed by Edwards (1957). Attitude statements
were written to be meaningful and interesting, even exciting to respondents. The statements
were no more than 20 words long and written in simple, clear and direct sentences. Initially an
item pool was developed based on a review of available literature where similar scales had been
previously developed to measure attitudes towards bats, snakes and spiders (Prokop &
Tunnicliffe 2008; Prokop et al. 2009; Özel et al. 2009). The item pool was further developed and
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adapted following the initial FG’s and discussions with MWF staff to produce an initial item pool
of n=108 items.
Attitude Scale Content Validity and Piloting
A panel of judges consisting: three Imperial College London MSc students, one conservation
educator (Durrell) and one local scientific expert (MWF) were used to determine the content
validity (Appendix 4). The judges were asked to:
i)

Indicate whether the items were relevant to the goal of the questionnaire;

ii)

Evaluate which statements clearly indicate favourable or unfavourable attitudes
towards bats (Imperial College London MSc students only); and

iii)

Provide any other additional comments or suggestions.

Revisions to the item pool were made based upon the comments of the judges, reducing the
number of items to n=47 with an approximately equal number of statements formed positively
(n=25) as negatively (n=22).
Table 3.2.2—3 Attitude scale details.
Attitude Dimension
Positively formed

Negatively formed

Total number of

statements

statements

statements

Aesthetic

2

2

4

Dominionistic

2

2

4

Ecoscientistic

10

3

13

Moralistic

3

3

6

Naturalistic

3

2

5

Negativistic

3

8

11

Utilitarian

2

2

4

Totals

25

22

47

Items were then attached to a five‐point Likert scale ranging from “strongly disagree” to
“strongly agree” with the mid‐point being “neither agree nor disagree”. The terms “strongly
agree” and “strongly disagree” were substituted in the final questionnaire for “completely
agree” and “completely disagree” as respondents are more likely to respond rationally as
opposed to emotionally (Fowler 1995; Newing et al. 2011). Positive items were scored from 5 to
1 respectively, whilst negative items were scored in reverse. Respondent scores were them
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summed and converted into an attitude score ranging from ‐2 to +2 with positive scores
representing positive attitudes.
Measuring Attitudes and Behaviour to Conservation, Mitigation and Persecution
Objectives F – H of the study aimed to quantify attitudes and behaviours towards conservation,
mitigation and persecution. The TPB was used to design questionnaire numbers 15, 19 and 20.
For each aspect of the TPB, a statement was designed that respondents could score their
agreement with or against using the same methods as detailed in section 3.3.2 above.
Limitations
Whilst self‐administered questionnaires offer complete anonymity (Newing et al. 2011), and
enable the collection of a much larger dataset than could otherwise be achieved by carrying out
face‐to‐face interviews (Bernard 2011), there are inherent disadvantages that need to be
acknowledged. Due to the lack of control over self‐administered questionnaires there is no way
to clarify misunderstandings or correct response errors by the respondent (Newing et al. 2011).
In addition, response rates have been shown to be low (Heberlein & Baumgartner 1978). The
issue was largely avoided due to questionnaires being hand delivered and collected at an
arranged date and place as well as the high exposure and integration of the researcher and MWF
with the population, being a small, close‐knit community. This does however bring about its own
issues surrounding response bias.
Table 3.2.2—4 Sources of bias in structured questionnaires.
Bias
Relevance to study

Actions taken to reduce bias

Social

Socially desirable responding (SDR) or self‐

SDR was controlled by offering

Desirability Bias

esteem/deference effect is the tendency of

complete anonymity and

individuals to make themselves look good according

designing questionnaires that

to current cultural norms when answering

could be self‐administered

researchers questions (Paulhus 1991). Due to

without the researcher or MWF

numerous bat MCP’s in Rodrigues, respondents may

staff present.

want to appear ‘good’, especially when answering
questions in the presence of MWF staff.
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Acquiescence

Acquiescence is a general tendency to assent rather

The attitude scale has been

bias

than dissent from respondents, thus answering

balanced; having roughly

positively more often than negatively to statements

equally numbers of positively

(Oppenheim 1992).

and negatively weighted
statements in the scale that
deal with the same or similar
issue.

End avoidance

End avoidance is the tendency for respondents to

Items were scrambled so as not

Bias (Central

avoid the extreme categories.

to have constant repetition of

tendency bias)

attitude statements testing the
same dimension.

Pilot
Questionnaires were reviewed by JC (DWCT), a scientific expert (MWF) and one local manager
(MWF). Following review the changes below were made:
Table 3.2.2—5 Questionnaire expert review – Problems and changes.
Problem
Changes
Questions not clear

Statements in questions 8 and 9 were re‐written to make them easier to

(n=3)

understand. Question 21 was rewritten in a way more appropriate for
sensitive questions.

Leading questions (n=2)

Statements in question 8 were rewritten so they were no longer leading.

Impractical questions

Two demographic questions (profession and school leaving age) were

(n=2)

removed due to expected difficulty in interpreting answers. For an
occupation question there were insufficient categories. For an educational
attainment question school leaving age was considered a false reflection of
education attainment. This is due to many people repeating school years
and schooling not being historically available; therefore residents of
Rodrigues over the age of 40 were unlikely to have received an education.

Content of question 9

Additional myths and beliefs were added and one existing myth was
removed due to ambiguity.

Answering instructions

Scale headings were added to the SD scale to make the answering procedure

for question 10

clearer.

Content of question 12

An additional ranking question was added to gather data on the importance
of information sources.
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Following initial changes made by reviewers 10 questionnaires were piloted in the capital of
Rodrigues, Port Mathurin. The questions were administered quickly and the sampling strategy
was effective. No change to the questionnaire content was made following this pilot.

3.2.3

Semi‐structured Interviews

Semi‐structured interviews are formal conversations that follow a pre‐defined interview guide
but still offer the flexibility to follow up interesting avenues of investigation as they arise with
the interviewee (Newing et al. 2011; Bernard 2011). Semi‐structured interviews were carried
out toward the end of the data collection period to increase depth of information, qualify
quantitative data and target key informants in society. MWF staff were also interviewed as key
informants. Key informants are people who know a lot about their culture and are willing to
share their information freely (Bernard 2011).

3.2.4

School Students

To assess the attitudes of students, two methods were used in a single questionnaire (Appendix
6). A simplified semantic differential scale was used similar to the structured questionnaire
(Appendix 2) except adjective pairs were kept weighted in the same direction to make the test
easier to interpret (i.e. the 10 adjectives associated with positive attitudes towards bats were
positioned on the same side of the scale.) In addition a ‘faces scale’, developed by Kunin (1955)
was positioned at the top of the 10 items, again to aid in interpretation of the scale.
The second method is a projective diagnostic technique called the ‘Draw a Person test’ first
developed by Machover (1949). The original methods have been adapted to make them relevant
to this study. Students were asked to draw a picture of a bat and the house where they live.
They were also given the option of drawing themselves in the picture. The depictions of objects
and relationship between the objects in the pictures can then grouped into common themes in a
similar way to coding qualitative textual data.
The test provides a simple, fun and manageable task that children can relate to easily, as well as
producing results less influenced by social desirability bias as the respondents are unaware their
attitude is being investigated (McLeod 2009). Despite these merits, analyses of the responses
should be treated with caution due to the lack of objectivity and difficulties in interpretation.

25

Figure 3.2.4‐1 Children at Mangues Primary School.
Child semantic differential and draw a person test.

3.2.5

Informal Interviews

Informal interviews are casual conversations where relevant content to the study has been
discussed (Newing et al. 2011; Bernard 2011). Following any discussion the key details or quotes
made by the respondent were recorded in a notebook.

3.3 Sampling
Various sampling strategies were used for different aspects of the study. The 2011 census
(Ministry of Finance and Economic Development 2012a) provided baseline information for the
sampling frame.

3.3.1

Focus Groups

The target sampling units for FG’s were contrasting demographic groups although an
opportunistic approach was taken to maximise the number FG’s in the time available. A
demographic group not represented in the FG’s were men over the age of 23; therefore they
were specifically targeted in in the SSI’s.
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Table 3.3.1—1 FG details
FG Number
Date

Location

Participants

1

24.05.13

MWF, Solitude

10 MWF staff (4 male, 6 female)

2

29.05.13

Eau Vanee

4 females (Ages 28 – 45)

3

30.05.13

Anse Quitor

8 females (Ages 16 – 60)

4

12.06.13

Eau Vanée

15 male, 5 female college students
(Ages 17 – 23)

5

3.3.2

14.06.13

Mangues

4 Female, 1 male (Ages 25 – 55)

Structured Questionnaires

Due to time and resource restrictions convenience sampling was most appropriate method for
the distribution of questionnaires. Despite this, the sampling frame baseline information was
available and sample characteristics were monitored throughout data collection. This meant
sampling effort could be targeted as the data collection period developed. Targeted sampling
was based upon a cluster sampling approach using the six local regions of Rodrigues (Appendix
3) as clusters. Population figures were known for each of the regions and so representative
proportions for each could be calculated in relation to the overall sample (Appendix 7).
The majority of questionnaires were distributed and collected from Port Maturin, the capital of
Rodrigues. This is the major economic hub of the island where people from the rest of the island
come to work, shop and do business. It was therefore the most efficient place in which to
initially distribute questionnaires. As the data collection period progressed under sampled
regions were targeted by distributing questionnaires in markets, shops and schools those
regions. The questionnaire was distributed only to people over the age of 12.

3.3.3

Semi‐structured Interviews

Semi‐structured interviews, similar to FG’s where discussion is allowed to naturally develop
whilst a predetermined set of topics are covered in a particular order using interview guides
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(Newing et al. 2011; Bernard 2011). Demographic groups under‐represented in the structured
questionnaire sample were specifically targeted for semi‐structured interview, and consisted
predominantly of elderly males. In addition this group was targeted as key informants. Other key
informant groups targeted were staff of MWF.

3.3.4

School Students

Sampling of school students was carried out on an opportunistic basis by accompanying MWF
staff on school visits to present bat EEP’s (an education video about the Rodrigues fruit bat).

3.4 Data Analysis
Data analysis was carried out and presented using Microsoft Excel 2010 and R Studio (V 2.1).

3.4.1

Attitude Scale

Calculating Attitude Scores
An attitude score between ‐2 and +2 for each respondent was calculated with zero representing
a neutral attitude, ‐2 representing a strong negative attitude and +2 representing a strong
positive attitude. A mean score across all items was calculated for each respondent taking into
consideration any items not answered.
Reliability of the Attitude Scale
To assess validity of the scale, the item‐total correlation was calculated using Pearson’s
correlation coefficient (r). This identifies which of the items are contributing to measuring the
overall construct (attitude to bats) (Bernard 2011). Following Salta & Tzougraki (2004), three
items scored as inappropriate or questionable (r < 0.20); 3 as marginally appropriate (0.20 < r <
0.29); 10 as appropriate (0.30 < r < 0.39) and 31 as quite appropriate or better (r > 0.40). The
three inappropriate and three marginally appropriate items were excluded from later PCA
according to de Vaus (2002) who states that for an item to remain in a scale it must have an
item‐total correlation of at least 0.30 or more. A full list of item‐total correlations and the
excluded items are given in Appendix 5.
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Following an assessment of validity for individual items the reliability of the scale as a whole and
each separate dimension was tested using a range of approaches. Cronbach’s alpha (Cronbach
1951), Guttman’s lambda 6 (Guttman 1945) and McDonald’s omega (Zinbarg et al. 2005) were
calculated. Cronbach’s alpha, although widely used, has been shown to underestimate test
reliability and over‐estimate the first factor saturation (Revelle & Zinbarg 2009; Revelle 2013)
therefore the alternative McDonald’s Omega has also been calculated, being described as the
best estimate of reliability (Zinbarg et al. 2005; Revelle 2013).
Table 3.4.1—1 Attitude scale reliability
Cronbach's Alpha, Guttman's Lambda 6 and McDonald's Omega results for all theoretical dimensions.
Attitude Dimension
Cronbach’s Alpha
Guttman’s Lambda McDonald’s Omega
6
All dimensions

0.92

0.95

0.95

Aesthetic

0.59

0.53

0.59

Dominionistic

0.46

0.50

0.45

Ecoscientistic

0.83

0.85

0.84

Moralistic

0.67

0.66

0.84

Naturalistic

0.63

0.60

0.64

Negativistic

0.77

0.78

0.78

Utilitarian

0.13

0.15

0.40

Principal Component Analysis
The assumption of seven theoretical attitude dimensions was tested using principal component
analysis (PCA) to investigate the possibility that if such dimensions exist, there might be
significant differences in respondents’ attitudes between the different dimensions.
The Kaiser‐Meyer‐Olkin (KMO) measure of sampling adequacy is an index used to examine the
appropriateness of the data for PCA. It compares the magnitudes of the observed correlation
coefficients to the magnitude of partial correlation coefficients. High values (between 0.5 and
1.0) indicate that PCA is appropriate. The KMO result (0.88) indicated that PCA was appropriate.
A second indicator of the strength of relationship between variables is the Bartletts’s test of
sphericity. This is a test statistic used to examine the hypothesis that the correlation matrix is an
identity matrix. The test result was significant (Asymptotically χ2 = 5417.102, p < 0.001) further
indicating that PCA was appropriate.

29

The number of components in the data was established using parallel analysis, extracting
components until eigen values of the real data set are less than corresponding eigen values of a
random data set the same size. Analysis and following examination of the scree plot suggested
that six components were present. PCA was carried out to establish content of these
components and the components subjected to ‘promax’ rotation; an oblique rotation method
preferential for use in social sciences as it allows a certain amount of correlation between
variables as would be expected when they represent attitudes (Costello & Osborne 2005).
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4 Results
Results are ordered following the research objectives in section 1.2. Where appropriate
qualitative data from unstructured and semi‐structured interviews is presented in relevant
sections.

4.1 Attitudes
Attitudes towards bats were calculated using the attitude scale in question 11. Analysis of the
semantic differential scale in question 10 was not completed due to high numbers of
respondents rejecting the questions or answering incorrectly. This was also the case for children
under the age of 12; there being considerable number of questionnaires answered incorrectly
and so analysis was not carried out; the questioning method requiring refinement (see section
0).

4.1.1

Overall Attitudes

Overall attitude scores, calculated from the attitude scale in question 11, were calculated for 310
respondents. Attitude scores had a mean value of 0.68 (SE = 0.03, range = ‐1.14 ‐ 1.86). In
support of H1 the majority of respondent’s attitudes are neutral to positive with 90% of
respondents (n=279) holding positive attitudes towards bats (score > 0), 9% (n=29) holding
negative attitudes (score <0) and 1% (n=2) having neutral attitudes towards bats.
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Figure 4.1.1‐1 Overall attitude score for all respondents.

4.1.2

Attitude Scale Results

The percentage response of each category (completely agree to completely disagree) for each
item is calculated and presented using a diverging stacked bar chart (DSBC) (
Figure 4.1.2‐1 and Figure 4.1.2‐2).
Positively and negatively weighted items were plotted separately and anomalies highlighted (i.e.
where respondents answered strongly in the opposite direction to the weighting of the
questions). Items are considered anomalies if they have greater than 50% agreement or
disagreement in the opposite direction to that of the other items in that group. For negative
weighted, items 37, 38 and 50 were highlighted as anomalies (
Figure 4.1.2‐1).
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Negatively Weighted Items

AES
DOM

Q. 19
Q. 23
Q. 37
Q. 38
Q. 32

MOR

Q. 44
Q. 48

NAT

Q. 6
Q. 18
Q. 10
Q. 12
Q. 13

NEG

Q. 22
Q. 30
Q. 45
Q. 46
Q. 8

SCIECOO

Q. 15
Q. 16
Q. 49

UT

Q. 50

Figure 4.1.2‐1 DSBC of responses to negatively weighted attitude items.
Item are listed by theoretical attitude dimension grouping with numbers corresponding to those in the
structured questionnaire.

Taken at the individual item level and contrary to H1, in that they represent a negative attitude,
80% of respondents agree (pooled ‘agree’ and ‘completely agree’ responses) with the statement
that ‘the number of bats should be controlled by humans’; 61% agree with the statement ‘where
bats live should be controlled by humans’; and 70% agree that ‘bat populations should be
controlled by humans to stop fruit damage’. For all three items a higher proportion of
respondents answered in the ‘completely agree’ category to the ‘agree’ category.
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Table 4.1.2—1 Negative weighted item anomalies with >50% agreement.

Item Statement

CD

D

AnD A

CA

(%)

(%)

(%)

(%)

(%)

37

The number of bats should be controlled by people

5

6

9

33

48

38

Where bats live should be controlled by humans

9

15

15

24

37

50

Bat populations should be controlled by humans to

7

9

14

27

43

stop fruit damage

Respondents expressed strong attitudes towards the controlling bat numbers, something many
people believe is the responsibility of the authorities.
“I think it is good to have the bats in Rodrigues but I think that the authorities should control
the numbers and give the people more information about the bats. It should not be that the
bats are controlling the people, we should control them, and it’s natural.” (Elder, Fond La
Digue)
In the structured questionnaire 23% of respondents believe there to be too many bats in
Rodrigues, the majority however (46%) disagree with there being too many bats in Rodrigues.

Are there too many bats in Rodrigues?
5%
23%
26%

46%

YES

NO

NO OPINION

NA

Despite this many respondents of all ages would express the view that they think there
is too many bats during informal and semi‐structured interviews. Respondents also
believed the habits of bats to have changed, many describing how the bats no longer
remain in the forest, attributing this to deforestation.
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“There are many more bats now than there used to be, I know because I see them more often
than I used to. In the past you would not see bats near people’s houses, they would stay in the
valleys near the waterfalls. For me it was amazing to see the roosts when I was younger but
the bats would stay in the forest near the roosts. Now the trees in the forest have gone and so
the bats have to leave the forest. There are too many bats now” (Elder, Fond LA Digue)
“Bats try to come and eat my fruits now even when it is not the right season; they come at
these times because they are hungry due to a lack of food in the forest” (Elder, Port Mathurin)
The negative item with the highest percentage of disagreement is item 49; ‘bats should be used
for meat to feed people’ with 87% of people answering ‘disagree’ or ‘completely disagree’.
Other negatively weighted questions with equal or greater than 85% disagreement are items 15
(86%) and 32 (85%) shown in Table 4.1.2—2.
Table 4.1.2—2 Negative weighted items with >=85% disagreement.

Item Statement

CD

D

AnD A

CA

(%)

(%)

(%)

(%)

(%)

15

Children do not need to learn about bats in school

42

44

2

5

7

32

Bats don’t deserve protection

33

52

8

4

2

49

Bats should be used for meat to feed people

42

44

7

2

3
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Positively Weighted Items

AES
DOM

Q. 11
Q. 17
Q. 9
Q. 21
Q. 28

MOR

Q. 33
Q. 40
Q. 7

NAT

Q. 26
Q. 39
Q. 4

NEG

Q. 14
Q. 27
Q. 43
Q. 20
Q. 24
Q. 25
Q. 29

SCIECO

Q. 31
Q. 35
Q. 36
Q. 41
Q. 42
Q. 47

UT

Q. 5
Q. 34

Figure 4.1.2‐2 DSBC of responses to positively weighted items.

Item anomalies (Table 4.1.2—3) for the positive weighted scale included 71% of respondents
disagreeing (combined ‘disagree’ and ‘completely disagree’ responses) with the statement ‘bats
are good for my fruits’; 58% disagree that ‘bats should be allowed to eat whatever they wish’;
and 57% disagree with the statement ‘I would like to have a picnic near a bat roost’.
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Disagreement that ‘bats are good for my fruits’ was expressed by the majority of respondents in
unstructured and semi‐structured interviews, these attitudes were usually spoken in conjunction
with there being to many bats and that something must be done about the problem.
“The bats come and eat all my fruits. The people who tell us to protect them or the
government should refund us the money we lose because of the bats” (Male, Baie aux Huîtres)
Table 4.1.2—3 Positive weighted item anomalies with >50% disagreement.
Item Statement
CD
D

AnD

A

CA

(%)

(%)

(%)

(%)

(%)

5

Bats are good for my fruits

21

50

12

8

9

21

Bats should be allowed to eat whatever they wish

16

42

15

11

15

39

I would like to have a picnic near a bat roost

16

42

15

11

15

The positive weighted item with the highest percentage of agreement was item 33; ‘bats are one
of god’s creatures and should be protected’ with 90% of respondents answering ‘agree’ or
‘completely agree’. Other positively weighted items with extremely high agreement were 17
(88%), 28 (85%), 34 (86%), and 36 (85%) as seen in the Table 4.1.2—4 below.
Table 4.1.2—4 Positive weighted items with >=85% agreement.
Item Statement

CD

D

AnD

A

CA

(%)

(%)

(%)

(%)

(%)

17

Watching bats fly around at night is beautiful

1

4

7

22

66

28

Bats were here before us and should be treated with respect

1

4

10

28

57

33

Bats are one of god’s creatures and should be protected

0

3

7

33

57

34

Bats should be used to encourage tourists to come to

1

2

11

29

57

2

5

8

34

51

Rodrigues
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4.1.3

I would like to know more about what bats eat

Attitude Dimensions

PCA resulted in alteration of the originally defined attitude dimensions. Two of the originally
defined dimensions (Ecoscientistic and Negativistic) were confirmed by PCA. For the
ecoscientistic dimension four items (2, 7, 14 and 43) were newly included, and seven items were
removed. In the negativistic dimension, 1 item was added (item 19) and four items removed (4,
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27, 43 and 45). Items naturally overlap dimensions and PCA identified where this was the
expressed for this sample of respondents.
To further investigate H1, it was possible to test for differences in respondent’s attitudes relating
to the newly defined ecoscientistic and negativistic attitude dimensions (Details given in
Appendix 8). The remaining components (dimensions) were not used to test for variations in
respondent’s attitudes as the content was ambiguous and open to misinterpretation. Further
investigation is required to fully capture these dimensions. Ecoscientistic and aesthetic attitudes
were readily expressed by many respondents during USI’s and SSI’s.
“I like to look at the bats in the trees, they are beautiful and I find them interesting to watch”
(Elder, Fond La Digue)
Mean attitudes for negativistic (x̄=0.51, SE=0.05, range=‐2 – 2) and ecologistic dimensions
(x̄=1.07, SE=0.04, range=‐1.6 – 2) were significantly different, both from each other (t=10.44,
df=308, p=<0.0001) and in comparison to overall attitudes (section 4.1.1) (Negativistic: t=4.57,
df=308, p=<0.0001; Ecoscientistic: t=‐14.33, df=308, p=<0.0001). Within subjects ANOVA,
accounting for respondent error using bonferroni correction, confirmed that the differences also
occur specific to each respondent (MSE=25.39, F=46.98, p=<0.0001).

Overall

Negativistic

Ecoscientistic

Figure 4.1.3‐1 Attitude scores for different attitude dimensions.

Further results for socio‐demographic and knowledge effects on attitude dimension are
presented in the following sections.
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4.1.4

Socio‐demographic Effects on Attitude

To determine H1, socio‐demographic information was collected for: residence location, length of
residency, gender, age, ethnicity and religion. There was insufficient variation for ethnicity
(n=289, 93% Creole) and religion (n=238, 77% Catholic; n=53, 17% Christian) in the sample to
carry out statistical analysis involving these variables and they are not considered further in
quantitative analysis.
Gender
Contrary to H1, there was no significant difference in attitude (calculated from the attitude
scale) between males and females (Mann‐Whitney U: w=10944, p=0.94). Both males (n= 122)
and females (n=181) have the same mean attitudes scores with females having a slightly larger
range in attitude score (Female: x̄=0.68, SE=0.04, range=‐1.13 ‐ 1.86; Male: x̄=0.68, SE=0.05,
range=‐1.14 ‐ 1.71).
Correspondingly gender had no significant effect on negativistic attitudes (Mann‐Whitney U:
w=10595, p=0.75) or ecoscientistic attitudes (Mann‐Whitney U: w=10304, p=0.47).
Region
Again contrary to H1, there was no significant difference in respondent’s attitudes (calculated
from the attitude scale) between the six regions of Rodrigues (Appendix 3) (Kruskal‐Wallis:
χ2=5.53, df=5, p=0.35). Regions 1 and 3 had equal highest mean attitude scores (Region 1:
x̄=0.73, SE=0.06, range=‐0.09 ‐ 1.71; Region 3: x̄=0.73, SE=0.06, range=‐1.14 ‐ 1.86) whilst region
2 had the lowest (x̄=0.47, SE=0.1, range=‐0.7 ‐ 1.52).
Correspondingly region had no significant effect on negativistic attitudes (Kruskal‐Wallis:
χ2=8.52, df=5, p=0.12) or ecoscientistic attitudes (Kruskal‐Wallis: χ2=8.35, df=5, p=0.13).
Age
Again contrary to H1, there was no significant difference in respondent’s attitudes (calculated
from the attitude scale) between different age groups (Kruskal‐Wallis: χ2=9.62, df=6, p=0.14).
Age group 45 – 54 had the lowest mean attitude score whilst the 65+ age group had the highest
mean attitude score. Due to the low sample size (n=4) the result for the 65+ age group must be
treated with caution.
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Table 4.1.4—1 Attitude score details for different age groups
Age Group
Number
x̄ Attitude

SE

Range

< 15

28

0.65

0.09

‐0.43 – 1.49

15 – 24

113

0.76

0.04

‐0.34 – 1.7

25 – 34

92

0.59

0.06

‐1.14 – 1.86

35 – 44

40

0.72

0.08

‐0.91 – 1.52

45 – 54

21

0.56

0.15

‐1.13 – 1.67

55 ‐ 64

11

0.67

0.16

‐0.09 – 1.28

65+

4

1.15

0.12

0.96 – 1.49

Age groups had no significant effect on negativistic attitudes (Kruskal‐Wallis: χ2=5.76, df=6,
p=0.44) but they did have an effect on ecoscientistic attitudes (Kruskal‐Wallis: χ2=21.35, df=6,
p=0.0015). Post‐hoc tests using Mann‐Whitney with Bonferroni correction showed a significant
difference (p=0.0094) between age groups 15‐24 and 25‐34. No other significant differences
between groups were present.

4.1.5

Knowledge

To answer H2, knowledge was assessed using two methods: a knowledge self‐assessment
(perceived knowledge) and a knowledge test (actual knowledge). A significant difference
(MSE=260.02, F=479.6, p=<0.0001) was identified between individual respondent’s perceived
knowledge and their actual knowledge; this was calculated using a within‐subject ANOVA using
bonferroni correction. This confirmed that respondent’s perceive their knowledge to be lower
than it actually is.
70

58

Percentage (%)

60

55

50
40
30

21

20
10

13

23

11

3

3

5

0

0
A

B
Perceived Knowledge

C
Grade

D

E

Actual Knowledge

Figure 4.1.5‐1 Respondent perceived and actual knowledge grades.
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Perceived Knowledge
When respondents were asked to rate how much they know about bats, 55% answered D ‐ ‘very
little’ (n=171). There were significant differences in response between men and women (Mann‐
Whitney U: w=11703.5, p=0.0096) with men perceiving their own knowledge about bats higher
than women perceive their own knowledge about bats. 46% of men described themselves in the
top three categories as knowing ‘a great deal’, ‘a fair amount’ or ‘some’ as opposed to only 33%
of women placing themselves in the same three categories.
64

70
Percentage (%)

60

47

50
40
26

30
10

19

16

20
4

9

6

2

5

0
A (A great deal) B (A fair amount)

C (Some)

D (Very little)

E (Nothing)

Perceived Knowledge Grade
Men

Women

Figure 4.1.5‐2 Female and male perceived knowledge grades.

There was no significant difference in how different age groups perceived their own knowledge
about bats (Kruskal‐Wallis: χ2=9.32, df=6, p=0.16). There was also no difference in how
respondents from different regions perceive their own knowledge about bats (Kruskal‐Wallis:
χ2=1.83, df=5, p=0.87).
Perceived Knowledge Effects on Attitude
In support of H2, respondents who perceive their knowledge to be higher have significantly
better attitudes towards bats (Kruskal‐Wallis: χ2=12.74, df=4, p=0.0126).
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Figure 4.1.5‐3 Overall attitudes for different perceived knowledge grades.

As would be expected perceived knowledge also has a significant effect on both the negativistic
and ecoscientistic dimension of respondent attitudes. The lower respondent’s perceived
knowledge the lower their attitude on the negativistic dimension (Kruskal‐Wallis: χ2=11.54,
df=4, p=0.021).

Figure 4.1.5‐4 Negativistic attitudes scores for different perceived knowledge grades.

Similarly and to a larger extent, the same trend is found in the ecoscientistic dimension (Kruskal‐
Wallis: χ2=16.34, df=4, p=0.0026).

42

Figure 4.1.5‐5 Ecoscientistic attitude scores for different perceived knowledge grades.

Concurrent with the overall trend for attitude dimensions the mean attitude scores remain
higher throughout all categories of perceived knowledge for the ecoscientistic dimension than
the negativistic dimension.
Actual Knowledge
In the knowledge test 58% of respondents scored between 13 and 16 (grade B) from a possible
maximum of 20 points. Other results saw 13% of respondents scoring 17 or higher (grade A),
23% between 9 and 12 (grade C), 3% between 5 and 8 (grade D), and nobody scoring 4 or lower
(grade E). Contrary to perceived knowledge, there was no significant difference between men
and women’s actual knowledge about bats (Mann‐Whitney U: w=10003.5, p=0.1623).
70

63
57

Percentage (%)

60
50
40

28

30
20

13

20

14

10

2

3

0

0

0
A (17‐20)

B (13‐16)

C (9‐12)

D (5‐8)

E (1‐4)

Actual Knowledge Grade
Men

Women

Figure 4.1.5‐6 Percentage of men and women who attained each actual knowledge grade.
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There was no significant difference in actual knowledge about bats for different age groups
(Kruskal‐Wallis: χ2=9.15, df=6, p=0.16). Additionally there was also no difference in actual
knowledge about bats for respondents from different regions (Kruskal‐Wallis: χ2=2.84, df=5,
p=0.72).
Again supporting H2, actual knowledge had a highly significant effect on attitude (Kruskal‐
Wallis: χ2=14.99, df=3, p=0.0018). As actual knowledge increases so too does attitude.

Figure 4.1.5‐7 Overall attitudes scores for different actual knowledge grades.

Actual knowledge also has a highly significant effect on negativistic attitudes (Kruskal‐Wallis:
χ2=15.61, df=3, p=0.0013) with numerous respondents who achieved the lowest actual
knowledge grade holding negativistic attitudes below neutral.

Figure 4.1.5‐8 Negativistic attitude scores for different actual knowledge grades.
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Differing from negativistic attitudes, ecoscientistic attitudes were not significantly affected by
respondents actual knowledge grade (Kruskal‐Wallis: χ2=6.052, df=3, p=0.1091).

4.1.6

Information Sources

Respondents obtained information about bats from all of the sources listed in the questionnaire
as well as additional sources not listed. Contrary to H3, and the predominant source, over half of
all respondents obtained information about bats from television (64%). In line with H3, 61%
obtained information from MWF. Nearly half of respondents get their information from friends
and family (45%) but only 10% of respondents get their knowledge from talking to experts.
When prompted to specify other sources of information, some respondents answered ‘the
internet’.
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64

61

Percentage (%)

60
50

45
39

40

34

31
26

30
20

16
10

10
0

Information Source

Figure 4.1.6‐1 ‐ Sources that respondents use to get their information about bats.

4.1.7

Myths and Beliefs Influence

Cultural myths and beliefs, identified during FG’s, were tested for acceptance on structured
questionnaire respondents. Over half of respondents (53%) believe that ‘the grease from bat fur
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can help you grow long and shiny hair’. For the remaining three myths and beliefs the majority of
respondents answered ‘don’t know’ (>50% each).
Table 4.1.7—1 Respondent acceptance of myths and beliefs.
Myth or Belief

Respondent Answers (%)
True

False

Don’t know

The grease from bat fur can help you grow long and shiny hair

53

11

36

Bats bring good luck

13

28

57

Eating bat meat makes you live longer

5

37

58

Bat meat is good to cook with

12

28

60

Supporting H4, respondents who accepted cultural myths and beliefs, overall, negativistic and
ecoscientistic attitudes were significantly affected (Table 4.1.7—2). Specifically, those
respondents who believed that ‘the grease from bat fur can help you grow long and shiny hair’
had significantly lower negativistic attitudes than those who did not. Respondents who believe
that ‘bats bring good luck’ had significantly better attitudes than those who did not for overall
and ecoscientistic attitude groupings. For the belief ‘eating bat meat makes you live longer,
respondents who accepted the belief had lower overall and negativistic attitudes. Finally
respondents who accepted the belief that ‘bat meat is good to cook with had significantly lower
negativistic attitudes.
Table 4.1.7—2 Acceptance of cultural myths and beliefs effect on attitude.
Myth or Belief
Overall
Negativistic Ecoscientistic
Attitudes Attitudes
Attitudes
The grease from bat fur can
w=2339,
w=3382,
w=3096,
help you grow long and shiny
p=0.30
p=0.01
p=0.11
hair
Bats bring good luck
w=2592,
w=1606,
w=2459,
p=<0.001 p=0.41
p=<0.001
Eating bat meat makes you
live longer

w=570,
p=0.023

w=1281,
p=0.002

w=836,
p=0.79

Bat meat is good to cook with

w=1281,
p=0.10

w=1919,
p=0.03

w=1543,
p=0.95

Details
Respondents who accepted
belief had lower NEG
attitudes.
Respondents who accepted
belief had higher overall
and SCIECO attitudes.
Respondents who accepted
belief had lower overall and
NEG attitudes.
Respondents who accepted
belief had lower NEG
attitudes.
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4.1.8

Involvement in Conservation

Conservation activities currently and historically available to people were identified during FG’s
and from the literature (Trewhella et al. 2005). The most popular conservation activity already
carried out by respondents was watching a film about bats that 46% of respondents had done.
Similarly 45% of respondents had read a poster about bats and 44% had helped to plant endemic
trees. The largest difference in what respondents had done and what they were willing to do
was ‘report and injured bat’. With the exception of this activity, that requires an opportunity
outside of respondent’s control, the second largest difference was for respondents wanting to
‘attend a talk about bats’ (55%), something that only 25% had already done. Watching a film
about bats and reading a poster about bats are highly desirable future activities for respondents
to carry out, 65% and 50% respectively.
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Figure 4.1.8‐1 Completed and future conservation activities.
Percentage (%) of respondent who have already completed and would be willing to complete various
conservation related activities.

Contrary to H5, frequency of conservation activities already completed did not significantly
affect respondents attitudes (Kruskal‐Wallis: χ2=10.97, df=9, p=0.27) to bats. However as the
frequency of conservation activities that respondents were willing to carry out in future
increased, so did respondent attitudes (Kruskal‐Wallis: χ2=28.17, df=9, p=0.0008).
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Figure 4.1.8‐2 Willingness to take part in future conservation activities effect on attitude.

Respondents intending to take part in the least number of future conservation activities had the
lowest overall attitudes.

4.2 Attitudes and Behaviour
To investigate research objectives F, G and H attitudes, subjective norms, perceived behavioural
controls, behavioural intentions and previous behaviour were assessed. Conservation, mitigation
and persecution behaviours were examined to see if socio‐demographics and knowledge had an
effect on each aspect of the TPB that determines respondent’s behaviour.

4.2.1

Attitude towards Behaviour

Attitudes towards conservation behaviour (bat census) were high; 93% of respondents agreed
that ‘Doing bat counts in Rodrigues is a good way to help bats and bat conservation’. Only 2% of
respondents disagreed with this statement.
Using deterrent mitigation to reduce damage to fruit trees was seen as a good idea by 42% of
respondents. This is roughly equal to those respondents who disagreed that deterrents are
effective ways to reduce fruit tree damage (43%).
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Killing bats as a means to reduce fruit damage was regarded as a bad idea by 77% of
respondents.

CON

MIT

PER

Figure 4.2.1‐1 DSBC: Attitude towards behaviour.

Gender, age and region did not have a significant effect on attitudes toward conservation,
mitigation and persecution behaviours. One exception to this was effect of location on attitude
to mitigation behaviour (Table 4.2.1 ‐ 1). Actual knowledge also has a significant effect on
attitudes toward persecution behaviour (Table 4.2.1 ‐2).
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Table 4.2.1—1 Socio‐demographic effect on ATB.
Mann‐Whitney (w) and Kruskal Wallis (χ2) test for significant effect of socio‐demographics on ATB
including post‐hoc test using Mann‐Whitney with Bonferroni correction showing significant difference
groups.
Item
Gender
Region
Age
Details
2
2
Conservation:
w=8090,
χ =2.37,
χ =4.67,
NA
Doing bat counts in Rodrigues is
p=0.48
p=0.79
p=0.58
a good way to help bats and bat
conservation
w=7130
χ2=11.77
χ2=5.31
Region: 1 and 6 are more
Mitigation:
p=0.92
p=0.03
p=0.50
likely to ‘disagree’ that
Using deterrents (nets, plastic
deterrents are good ways of
bags, flags, spot lights, throwing
reducing damage to fruit trees
stones, cassette tape reels, loud
whilst groups 2 and 5 are
noises etc.) are good ways of
more likely to agree.
reducing the amount of damage
bats do to my fruit
w=6661
χ2=5.03
χ2=3.47
NA
Persecution:
p=0.06
p=0.41
p=0.74
Killing bats is a good way to
reduce the damage to fruit
Table 4.2.1—2 Perceived and actual knowledge effect on ATB.
Kruskal Wallis (χ2) test for significant effect of perceived and actual knowledge grade on ATB including
post‐hoc test using Mann‐Whitney (w) with Bonferroni correction showing significant difference
between grade.
Item
Perceived
Actual
Details
Knowledge Knowledge
Conservation:
χ2=16.34
χ2=0.64
Perceived Knowledge: Respondents with
Doing bat counts in Rodrigues is p=0.002
p=0.88
higher perceived knowledge are more
a good way to help bats and bat
likely to agree with the statement.
conservation
χ2=0.33
χ2=3.5
NA
Mitigation:
p=0.98
p=0.3
Using deterrents (nets, plastic
bags, flags, spot lights, throwing
stones, cassette tape reels, loud
noises etc.) are good ways of
reducing the amount of damage
bats do to my fruit
χ2=5.88
χ2=15.62
Actual Knowledge: Significant differences
Persecution:
p=0.20
p=0.0014
between grades C and D (p=0.002). As
Killing bats is a good way to
respondents actual knowledge increases
reduce the damage to fruit
pro‐persecution attitudes towards
behaviour decrease.
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4.2.2

Subjective Norm

Agreement with subjective norms is higher than disagreement across all behaviours tested
(Figure 4.2.2‐1). The highest levels of agreement with the statements are for mitigation
behaviour (61%). Agreement with conservation and persecution SNs were also high, 52% and
44% respectively.

CON

MIT

PER

Figure 4.2.2‐1 DSBC: Subjective norms.

Socio‐demographics have little effect on SN’s, again with exception of mitigation behaviour
where gender groups have an effect. Actual knowledge also has a significant effect on attitudes
toward persecution behaviour. Perceived knowledge and actual knowledge had no significant
effect on behaviours tested.
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Table 4.2.2—1 Socio‐demographic effect on SN.
Mann‐Whitney (w) and Kruskal Wallis (χ2) test for significant effect of socio‐demographics on SN.
Item
Gender
Region
Age
Details
2
2
w=5945
χ =10.24
χ =3.49
NA
Conservation:
p=0.44
p=0.068
p=0.74
Most people in Rodrigues would
like to help do a bat count
w=5631
χ2=2.17
χ2=11.07
Gender: Male respondents
Mitigation:
p=0.02
p=0.82
p=0.08
are more likely to agree than
Most people in Rodrigues think
female respondents.
that using deterrents are a good
way of reducing the damage bats
do to their fruit
w=6244
χ2=0.3
χ2=1.55
NA
Persecution:
p=0.47
p=0.34
p=0.95
Most people in Rodrigues think
killing bats is a good way to
reduce the damage to their fruit

Table 4.2.2—2 Knowledge effect on SN.
Kruskal Wallis test for significant effect of perceived and actual knowledge grade on SN.
Item
Perceived
Actual
Details
Knowledge Knowledge
χ2=7.76
χ2=5.05
NA
Conservation:
p=0.10
p=0.16
Most people in Rodrigues would
like to help do a bat count
χ2=1.80
χ2=2.18
NA
Mitigation:
p=0.77
p=0.53
Most people in Rodrigues think
that using deterrents are a good
way of reducing the damage
bats do to their fruit
χ2=9.13
χ2=3.13
NA
Persecution:
p=0.37
p=0.37
Most people in Rodrigues think
killing bats is a good way to
reduce the damage to their fruit
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4.2.3

Perceived Behavioural Control

Agreement (Conservation: 50% and Mitigation: 48%) with perceived behavioural controls were
higher than disagreement (Conservation: 35% and Mitigation: 31%) for both conservation and
mitigation behaviours. Disagreement with perceived behavioural controls for persecution
behaviours is higher (64%) than agreement (30%) (Figure 4.2.3‐1).

CON

MIT

PER

Figure 4.2.3‐1 DSBC: Perceived behavioural controls

Gender had significant effects on PBC for all three tested behaviours. Age had a significant effect
on mitigation and persecution. Region had no effect on PBC for any behaviours. Perceived
knowledge had no significant effect on perceived behavioural control, although response
differences were nearly significant in relation to persecution behaviours (χ2=9.25, df=4, p=0.055).
As perceived knowledge increased respondents were more likely to agree with the statement ‘if
I wanted to kill a bat I could’. Actual knowledge had significant effects on respondents PBC to
conservation behaviours (Table 4.2.3—2).

53

Table 4.2.3—1 Socio‐demographic effect on PBC.
Mann‐Whitney (w) and Kruskal Wallis (χ2) test for significant effect of socio‐demographics on PBC
including post‐hoc tests using Mann‐Whitney with Bonferroni correction showing significant difference
between groups.
Item
Gender
Region
Age
Details
2
2
w=9152 χ =1.65
χ =1.82
Gender: Females agree more than males
Conservation:
p=0.003 p=0.89
p=0.93
that it is hard help on a bat count.
It is hard for me to
help on bat count
w=5223 χ2=1.86
χ2=16.35 Gender: Males perceive the use of
Mitigation:
p=0.01
p=0.86
p=0.01
deterrents to be easy in comparison to
It is easy to use
females.
deterrents to protect
Age: Mann‐Whitney pairwise tests were not
my fruit
significant. The significant trend is that the
two youngest and two oldest groups agree
more than the middle age groups.
w=4937 χ2=4.92
χ2=14.46 Gender: Males agree significantly more than
Persecution:
p=0.002 p=0.42
p=0.02
females.
If I wanted to kill a bat
Age: Younger groups answered positive
I could
more than older groups. Mann‐Whitney
pairwise tests were significant between
<15’s and the 45‐54 group.
Table 4.2.3—2 Knowledge effect on PBC.
Kruskal Wallis (χ2) test for significant effect of perceived and actual knowledge grade on PBC including
post‐hoc test using Mann‐Whitney (w) with Bonferroni correction showing significant difference
between grades.
Item
Perceived
Actual
Details
Knowledge Knowledge
χ2=1.04
χ2=9.08
Actual knowledge: Respondents who
Conservation:
p=0.90
p=0.02
achieved grade C were more likely to
It is hard for me to help on bat
agree than those who achieved grades A,
count
B and D. The difference was significant
between grade B and C (p=0.04).
χ2=0.72
χ2=3.22
NA
Mitigation:
p=0.94
p=0.35
It is easy to use deterrents to
protect my fruit
χ2=9.25
χ2=4.43
NA
Persecution:
p=0.05
p=0.21
If I wanted to kill a bat I could
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4.2.4

Behavioural Intentions

The majority of respondents answered in agreement to conservation (68%) and mitigation (41%)
behavioural intentions implying they intend to carry out these activities in future. In contrast
only 6% of respondents agreed that they would ‘kill bats next year if their fruit is likely to be
damaged. A resounding 96% disagreed with this statement.
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MIT

PER

Socio‐demographics had no significant effect on respondents BI’s (Table 4.2.4—1). Perceived
knowledge had significant effects on BIs to conservation and actual knowledge has significant
effects on BIs to persecution (Table 4.2.4—2).

Table 4.2.4—1 Socio‐demographic effect on BI.
Kruskal Wallis (χ2) test for significant effect of socio‐demographics on BI.
Item
Gender
Region
Age
Details
w=6761
χ2=8.89
χ2=7.29
NA
Conservation:
p=0.32
p=0.11
p=0.29
I will help on a bat count in the
future
w=5025
χ2=4.33
χ2=6.46
NA
Mitigation:
p=0.07
p=0.50
p=0.37
I will use deterrents to protect
my fruit next year
w=6244
χ2=2.67
χ2=7.05
NA
Persecution:
p=0.18
p=0.75
p=0.31
I will kill bats next year if my fruit
is likely to be damaged
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Table 4.2.4—2 Knowledge effects on BI.
Kruskal Wallis (χ2) test for significant effect of perceived and actual knowledge grade on BI including
post‐hoc test using Mann‐Whitney (w) with Bonferroni correction showing significant difference
between grades.
Item
Perceived
Actual
Details
Knowledge Knowledge
χ2=13.80
χ2=2.11
Perceived Knowledge: Respondents who
Conservation:
p=0.007
p=0.54
perceive their knowledge to be higher
I will help on a bat count in the
have greater intentions to help on a bat
future
count in the future.
χ2=1.53
χ2=2.95
NA
Mitigation:
p=0.82
p=0.39
I will use deterrents to protect
my fruit next year
χ2=2.19
χ2=11.33
Actual Knowledge: Respondents with
Persecution:
p=0.69
p=0.01
actual knowledge grade B are more likely
I will kill bats next year if my
to disagree than respondent with lower
fruit is likely to be damaged
actual knowledge grade C (p=0.008).

4.2.5

Actual Behaviour

Following the other elements of the TPB, respondents were asked about their past behaviours
for all the investigated elements: conservation, mitigation and persecution. According to
respondents answers 27% had already helped on a bat count, 43% have used deterrents to
protect their fruit trees and only 4% said that they have killed bats in the past.

I have already helped on
a bat count

I have used deterrents to
protect my fruit

I have killed bats in the
past
4

27

43
57

73

Yes

No

Yes

No

96

Yes

No

Figure 4.2.5‐1 Percentage of respondents who answered that they have already carried out
conservation, mitigation and persecution behaviours.

“We used to kill bats when we were children, sometime we would eat them but not always,
sometimes we would try and kill them for fun. I think now people who have eaten bat before
would like to eat it again but people who have never tried it will not try it in the future.” (Elder,
Fond La Digue)
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5 Discussion
5.1 Attitudes
This study found that the majority of respondents hold positive attitudes towards the Rodrigues
fruit bat. Despite this a significant number of respondents (23%) believe that there is now too
many bats on Rodrigues as well as the common opinion of respondents that bat numbers,
roosting locations and feeding patterns should be controlled by people. Additionally, when
respondents were interviewed as a group or as individuals face to face in either informal or
semi‐structured interviews the majority would express that they think there is too many bats.
Reassuringly however, the majority of respondents also strongly believe that bats should be
protected and that killing bats for meat is no longer acceptable as it was in the past. This positive
impact can be attributed to past conservation efforts and is encouraging because strong
attitudes tend to be relatively stable over time remaining resistant to change (Ajzen 2011).
Despite these findings, the impact of social desirability bias on such questions is difficult to rule
out and must be considered, although no attempt was made to measure it in the current study.
Attitude dimensions
Of the dimensions investigated, negativistic and ecoscientistic dimensions were confirmed from
the overall scale using PCA, there being significant differences in respondent’s attitude to both
of these two dimensions. Whilst attitudes for these dimensions were on average, still positive,
respondents had better attitudes measured on the ecoscientistic scale than on the negativistic
scale. This represents the enthusiasm of respondents for the inquiry of the natural world;
wanting to understand the relationship bats have to the rest of the environment (Kellert &
Wilson 1993).
Despite this, key informant interviews suggested that people have become disconnected with
the land and nature, relative to past generations. This disconnect however would appear to be
largely a physical one as opposed to an attitudinal one, there being a strong expression of
ecoscientistic attitudes and agreement with individual items pertaining to the education of
children about bats in schools.

57

Although negativistic attitudes were positive overall, they are still significantly lower than overall
attitudes and ecoscientistic attitudes. This highlights the natural tendency of respondents for
sentiments of fear, aversion, and antipathy towards bats (Kellert & Wilson 1993). Despite this
expression of negativistic attitudes, no difference was found between age groups as Sheeline
(1991) found. Furthermore when questioned about bats many responds did not express
concerns for the typical factors that constitute the definition of ‘disgusting animals’. A minority
would express concerns of fear, disease, danger, noise and damage from droppings but these
were not a common concern among respondents questioned.
Aside from the confirmed scales, respondents exhibited strong utilitarian and dominionistic
attitudes for individual items. The majority of respondents believe that bat numbers and
roosting locations should be controlled by humans and that bats should not be allowed to eat
whatever they wish, attributing these views to the perceived damage that bats cause to fruit
trees. This strong expression of dominionistic attitudes is representative of the current trend in
society in Rodrigues with bat numbers potentially reaching a threshold of tolerance with the
people, highlighted by 23% of people now thinking that there are too many bats, and when
questioned informally or through semi‐structured interviews this view was inflated. This opinion
was usually elaborated with details of how the habitats of the bats have also changed over the
past decade or so, expanding their foraging range to include areas habited by people. This was
most often attributed to their being a lack of fruits in the forest and there being excessive
numbers of bats. In some cases concern was also expressed that the bats may be in trouble as
they are so hungry that they now forage more in towns and coastal regions.
Respondent’s concern for bats and their strong moralistic attitudes, pertain to the protectionist
view of their religious beliefs, agreeing that ‘bats should be protected as they are one of God’s
creatures’. This is particularly pertinent given the strong Judeo‐Christian culture on the island
and supports research that found both religiosity and frequency of attendance to religious

services is linked to attitude (Serpell 2004).
Socio‐demographic effect on attitudes
Contrary to H1 and other attitude studies, although predominantly covering attitudes to
carnivores (Bjerke 1998; Kellert 1985; Bath & Buchanan 1989; Bjerke & Vitters 2000; Ericsson &
Heberlein 2003; Kleiven et al. 2004) female and male attitudes towards bats were extremely
similar. These results also contrast similar studies conducted on bats (Prokop et al. 2009). In
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addition the expected predisposition of females to hold lower negativistic attitude scores than
males was not found as in other studies (Prokop et al. 2009). This may potentially be attributed
to these previous studies taking place in areas where extensive public education programmes for
the target species had not been established as is the case in Rodrigues. There was no change in
attitudes spatially across Rodrigues with overall, negativistic and ecoscientistic attitudes not
significantly differing for different regions.
Again contrary to H1, no significant differences were identified between different age groups. It
was expected that the younger generation would have more favourable attitudes to bats due to
conservation interventions being established for a larger proportion of their lifetime, growing up
with bat conservation. The results did not reflect this assertion whatsoever; in fact the older
generations had particularly positive attitudes towards bats similar to the findings of Sheeline
(1991) who also noted that elderly resident had higher knowledge of fruit bats. The author
attributed this to the great amount of contact the older generation had been subject to.
Knowledge
The respondents to this study perceive their knowledge to be significantly lower than it actually
is. This is potentially due to the high level of knowledge throughout the respondents tested thus
respondents are gauging their knowledge relative to the rest of society. The insular nature of an
island community goes someway to explaining this, it being difficult for people to gauge their
knowledge relative to the wider world and only having other Rodrigues citizens to compare
themselves to. Whilst true for both sexes, this is especially true for women, who had lower
confidence in their own knowledge about bats; entirely unwarranted given high actual
knowledge scores and that there is no significant difference between men and women’s actual
knowledge. Despite the differences across gender; perceived knowledge was not affected by
region or age group.
Perceived knowledge had a significant effect on overall attitude; the higher a respondent’s
perceived knowledge, the better their attitude. This suggests that people have negative attitudes
to what they think they don’t understand, regardless of whether they actually do understand it
or not. Perceived knowledge also had a significant effect on both attitude dimensions, although
the degree of effect is greater for the ecoscientistic dimension. This may in part be due to
attitudes being influenced by cognitive knowledge (Ajzen 1991), whether this knowledge is
actual knowledge is perceived knowledge may be inconsequential. Furthermore this difference
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may be attributed to the dimension in question; ecoscientistic attitudes being related to an
interest in the functioning and process of nature thus they are more likely to be strongly
influence by knowledge – a comparable concept.
Actual knowledge was considerably higher than perceived knowledge and contrastingly did not
containing significant differences between males and females. Similarly to perceived knowledge
it did not vary by region or surprisingly by age group either, despite age being identified as a
confounding factor in similar studies of similar context (Sheeline 1991).
Fully supporting H2 and similar studies (Prokop & Tunnicliffe 2008; Cohen 1973; Bradley et al.
1999; Mangas & Martinez 1997), the results clearly show that as a person’s actual knowledge
about bats increases so too does their attitude and this attitude change may be a result of
environmental education programmes (Trewhella et al. 2005). Actual knowledge also had a
positive effect on negativistic attitudes but surprisingly not on ecoscientistic attitudes. The
results show that actual knowledge is a key factor in determining a respondent’s negativistic
attitude with a considerable proportion of those respondents who had negative attitudes on the
negativistic scale also having the lowest actual knowledge score which in turn brings down their
overall attitude score. Therefore it can be concluded that one of the most effective ways to
improve negativistic attitudes would be to increase people’s actual knowledge. Surprisingly
respondent’s actual knowledge about bats does not affect their interest in the biological
functioning of bats in the ecosystem (ecoscientistic). In other words, the accruement of
knowledge does not increase the desire of respondents for further understanding the biology of
Rodrigues fruit bat.
Information sources
Contrary to H3, respondents obtained there information predominantly from television and not
from conservation initiatives. This poses the question; what information are respondents
receiving from television? Despite this 61% of respondents answered that they receive their
information from MWF and encouragingly this information will have a pro‐conservation agenda.
This also highlights the importance of the message that MWF project.
Cultural myths and beliefs
The number of myths and beliefs identified during the FG’s was not as numerous as was
predicted. This may have been for a number of reasons: i) the number of cultural myths and
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beliefs is low; ii) people are unaware of historical cultural myths and beliefs or do not consider
them relevant enough to be put forward; iii) the social desirability bias meant people were
answering in a way that does not compromise their status to the rest of the FG members, the
MWF staff present or the researcher.
The most widely accepted belief (the grease from bat fur can help you grow long and shiny hair)
was thought to be true by over half of respondents, despite the behaviour no longer being
carried out. These findings are supported by Serpell (2004) who found that attitudes toward
cultural practises can exist long after they are culturally or practically relevant .
Supporting H4, and similar studies (Prokop et al. 2009) the acceptance of cultural beliefs and
myths significantly affected respondents’ attitudes on at least one of the attitude dimensions.
Acceptance of myths and beliefs that portray bats positively resulted in better attitudes. The
belief that ‘bats bring good luck’ resulted in significantly better overall and ecoscientistic
attitudes. In contrast those myths or beliefs that portray bats in a negative way or as an object to
be utilised resulted in significantly lower negativistic attitudes. This would suggest that there is a
connection between belief in myths and the contributing factors to negativistic attitudes, such as
fear, dislike and indifference. This connection was also made by (Prokop et al. 2009).

5.2 Attitudes and Behaviour
Conservation
Relating to objective E, the most widely carried out conservation activities continue to remain
popular with high percentages of people willing to take part in the future. Nearly half of the
respondents had already watched a film or read a poster about bats and helped to plant
endemic trees. This is testament to the comprehensive nature of previous conservation work
and indeed the positive attitudes of the population are testament to the impact of these
methods. Contrary to H5, the results show that it is not the number of activities already carried
out that is key in promoting better attitudes. However, respondents who are willing to take part
in a higher number of conservation activities in the future do have significantly better attitudes,
as one might expect.
Respondents’ attitudes toward doing a bat count were extremely high, recognising the value of
such an activity for conservation. These positive attitudes outweighed attitudes towards both
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mitigation and persecution behaviours further highlighting respondents overall positive attitudes
to bats. However this form of comparison must be treated with caution due to individuals
differing in the comparative value they place on attitude and subjective norms, the values of
these predictors also varying across behaviours (Ajzen 2011). Additionally those respondents
who have a higher perceived knowledge of bats are more likely to have a better attitude toward
a bat conservation activity, thus demonstrating the importance of perceived knowledge.
Subjective norms were also positive, displaying societal good feeling toward bat counts and their
importance for bat conservation.
Despite positive attitudes and reinforcing subjective norms it would appear that the major factor
limiting respondent ability to take part in bat conservation is perceived behavioural control. Here
gender differences were significant with women agreeing that it is hard for them to help on a
bat count whereas male median responses were neutral. The reasons given for this were due to
travel issues and the responsibilities to the household such as cooking cleaning and caring for
children, livestock or pets. Both men and women also highlighted their concern that they did not
possess the knowledge or ability required to help on a bat count, again reflected by respondents
low perceived knowledge and the mismatch between perceived and actual knowledge. For
conservation behaviours it is clear that a person’s attitude toward the behaviour is greater than
their intention to carry out the behaviour and that the main limiting factor for people is
perceived and/or actual controls.
Mitigation
Approximately half of the respondents hold the attitude that using deterrents is an effective way
of protecting their fruit from bats. Region was found to affect people’s attitude on this
significantly, those coming from the east and west regions being more likely to disagree than
those from the central regions. The reason for this are not clear, but it may be part due to these
regions having more coastal areas and less of the islands central plateaux, where more fruit
trees are present.
Attitudes toward carrying out mitigation behaviour (using deterrents) are slightly lower than
intention to carry out the behaviour in future. This is most like due to the high subjective norms
associated with the behaviour. This social pressure to carry out mitigation behaviour is likely to
be increasing individual’s intentions to carry out the behaviour in future despite their own
personal opinion that the method is not that effective. The subjective norms are significantly
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higher for males than females but the reasons for this are not clear and further investigation is
required. Interestingly, perceived and actual knowledge have no significant effect on the subject
norms people have, highlighting that education and increasing peoples perceived knowledge is
unlikely to be able to reduce this problem and a diversified conservation approach would be
required if this is something to be addressed.
On the whole, more people believe the use of deterrents to be easy, although perceived
behavioural control is greater for women. The high subjective norms and lack of behavioural
controls are likely to explain why only 42% of people think using deterrents is a good idea, 41%
people have intentions to use deterrents in the future and a larger number of 57% of people
claim to have used deterrents in the past. These results show that attitudes toward behaviour
can be good predictors of behavioural intentions, however in this case behavioural intentions
would appear not to be effective in predicting actual behaviour, perhaps due inflated subjective
norms.
Persecution
Attitudes towards persecution behaviours were predominantly ones of disagreement and whilst
subjective norms were lower than for both conservation and mitigation behaviour they are still
much greater than the other predictors of behavioural intentions for persecution. The actual
knowledge of respondents had a significant effect on their attitude towards persecution with
higher knowledge resulting in higher disagreement to persecution behaviour.
The majority of respondents felt that it is not easy for them to kill a bat if they wanted to. Many
reasons were given for this including: the physical difficulty in doing so; the large fine associated
with killing a bat that many people seem to genuinely fear; respondents reporting that they
worry about bats dying naturally on their property in case they get accused of killing.
In total 96% of respondents disagree that they intend to kill bats next year in order to protect
their fruits despite clear strong subjective norms to say the opposite. This is likely to be because
of the strong perceived and actual behavioural controls, attitudes against the behaviour, as well
as a strong social desirability bias influencing responses.
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5.3 Study Strengths and Limitations
This study was valuable and unique for two reasons: firstly it constitutes a relatively in depth
examination of public perceptions to an animal group, subject to human wildlife conflict that
rarely receives research attention of this form. Secondly, the study offered the unique
opportunity to revisit a species once described as the rarest bat on the planet that has received
considerable amounts of conservation attention yet is now becoming a victim of its own success
and potentially coming into conflict with people due to this success.
Despite the unique nature of this study the project was tightly bound by time and resource
restrictions and a number of limitations must be acknowledge for future reference. Firstly, the
translation of the structured questionnaire into French was not back‐translated to English by a
separate person. It is preferable to have questionnaires back‐translated to ensure accuracy and
future studies should carry this out. This is especially important for self‐administered
questionnaires and additionally so due to the use of attitude statements that are carefully
designed to test specific attitude dimensions thus clarity and succinctness are paramount.
Follow approximately two weeks of data collection it became apparent that there were
limitations to do with the format of some of the questions in the questionnaire. As is
documented by Newing, Eagle, Puri, & Watson, (2011) errors were particularly common for
ranking tasks and the analysis of this data was not possible due to the bias involved; only a small
proportion of respondents able to understand the task. This was also the case for the semantic
differential scale, despite comments by (Bernard 2011) stating the appropriateness of the
questioning method for children and various different cultures. The way in which this question
was presented was clearly flawed and would need to be redesigned in future studies.
Relating to the sampling strategy; in order to get a truly representative sample of the entire
population of Rodrigues so that inferences could be made about the whole population,
approximately 400 respondents were required. Unfortunately only 312 respondents were
sampled so inferences to the entire population could not be made to levels of high statistical
validity. Despite this the sample size is large enough so that comparisons between groups with
the sample itself can be statistically valid. In addition there were groups of the population that
were most likely underrepresented due to the sampling strategy being largely based around the
capital city, with the majority of respondents coming to work in the city. Others, such as
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agricultural workers, may be underrepresented despite them probably have strong opinions
about the topic due to their probable contact with bats.
One of the socio‐demographic parameters investigated for variations in attitude was region. This
was investigated so that any spatial variation in attitude across the island could be identified.
Region was found not in influence overall attitudes. However, the sampling units are
questionable in their ability to detect a pattern if present. The bats are generally confined to
roost locations in valleys and emerge in the evening to forage at night time presumably in areas
that provide extensive foraging opportunities, most of which are concentrated around the
central plateaux of the island. Any effect on attitude as a result of contact with bats is not likely
to have been identified spatially due to all the regions containing some part of the central
plateaux. Further analysis to village level may identify spatial patterns in attitude not apparent at
the regional level under the hypothesis that attitudes improve with distance from the central
plateaux.

5.4 Key Findings and Recommendations for Bat Conservation in
Rodrigues
 Attitudes to bats are positive. Despite this a quarter of people think that there
are too many bats in Rodrigues and the overwhelming majority of people hold
dominionistic and utilitarian attitudes that bat numbers, roosting locations and
food sources should be controlled by humans.
 Gender age and region have little effect on people’s attitude.
 Negativistic attitudes are worse than ecoscientistic attitudes. Increasing a person
actual knowledge is the most effective way to improve negativistic attitudes.
 There is a large disconnect between peoples perceived knowledge and their
actual knowledge. Helping on a bat count improves an individuals perceived
knowledge and this should be facilitated by reduce perceived and actual
behavioural controls on people.
 People are receptive to learning about the role of bat in the environment and the
most desired conservation intervention not currently being fulfilled is to attend a
talk about bats from an expert. An aspect of this talk should be reinforcing
peoples perceived knowledge, perhaps through a quiz or a comparison to the
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knowledge of neighbouring island populations. The people of Rodrigues are
knowledgeable about their bat and they should be told this!
 Increasing knowledge of bats is effective in reducing the persecution of bats.
 Acceptance of cultural myths and beliefs significantly affect people’s attitudes.
 Subjective norms are influencing individual’s attitudes and behavioural intentions
toward mitigation behaviours. The effect is higher for men than women.

66

6 References
Aipanjiguly, S., Jacobson, S.K. & Flamm, R., 2003. Conserving Manatees : Knowledge , Attitudes ,
and Intentions of Boaters in Tampa Bay , Florida. Conservation Biology, 17, pp.1098–1105.
Ajzen, I., 2001. Nature and Operation of Attitudes. , 52, pp.27–58.
Ajzen, I., 1991. The theory of planned behavior. Organizational Behavior and Human Decision
Processes, 50(2), pp.179–211. Available at:
http://linkinghub.elsevier.com/retrieve/pii/074959789190020T.
Ajzen, I., 2011. The theory of planned behaviour: reactions and reflections. Psychology & health,
26(9), pp.1113–27. Available at: http://www.ncbi.nlm.nih.gov/pubmed/21929476
[Accessed August 8, 2013].
Ajzen, I. & Fishbein, M., 1985. From Intentions to Actions: A Theory of Planned Behaviour. In
Action‐Control: From Cognition to Behaviour. Springer, pp. 11–39.
Ajzen, I. & Fishbein, M., 1980. Understanding Attitudes and Predicting Social Behavior, Pearson.
Asunta, T., 2003. KNOWLEDGE OF ENVIRONMENTAL ISSUES: Where Pupils Acquire Information
and How it Affects their Attitudes, Opinions, and Laboratory Behaviour P. Olsbo & M.‐L.
Tynkkynen, eds., University Library of Jyväskylä.
Bath, A.J. & Buchanan, T., 1989. Attitudes of interest groups in Wyoming towards wolf
restoration in Yellowstone National Park. Wildlife Society Bulletin, 17, pp.519 – 525.
Bell, R.H. V., 1984. The man‐animal interface: an assessment of crop damage and wildlife
control. In R. H. . V. Bell & E. McShane‐Caluzi, eds. Conservation and Wildlife Management
in Africa. US Peace Corps Office of Training and Program Support, pp. 387 – 416.
Bernard, H.R., 2011. Research Methods in Anthropology: Qualitative and Quantitative
Approaches 5th ed., AltaMira Press.
Bjerke, T., 1998. Attitudes toward animals among Norwegian adolescents. … of People &
Animals, 11(2), pp.79–86. Available at:
http://www.ingentaconnect.com/content/berg/anthroz/1998/00000011/00000002/art000
03 [Accessed July 25, 2013].
Bjerke, T. & Vitters, J., 2000. Locus of control and attitudes toward large carnivores.
Psychological Reports, 86, pp.37 – 46.
Boholm, A., 1998. Comparative studies of risk perception: a review of twenty years of research.
Journal of Risk Research, 1(2), pp.135–163. Available at:
http://www.tandfonline.com/doi/abs/10.1080/136698798377231 [Accessed August 29,
2013].

67

Bradley, J.C., Waliczek, T.M. & Zajicek, J.M., 1999. Relationship Between Environmental
Knowledge and Environmental Attitude of High School Students. The Journal of
Environmental Education, 30, pp.17–21.
Brossard, D., Lewenstein, B. & Bonney, R., 2005. Scientific Knowledge and Attitude Change: The
Impact of a Citizen Science Project. Research Report. International Journal of Science
Education, 27, pp.1099–1121.
Browne‐Nuñez, C. & Jonker, S. a., 2008. Attitudes Toward Wildlife and Conservation Across
Africa: A Review of Survey Research. Human Dimensions of Wildlife, 13(1), pp.47–70.
Available at: http://www.tandfonline.com/doi/abs/10.1080/10871200701812936
[Accessed March 14, 2013].
Bucher, 1992. Neotropical parrots as agricultural pests. In S. R. Beissinger & F. R. Snyder, eds.
New World Parrots in Crisis. Smithsonian.
Buijs, A., 2009. Lay People’s Images of Nature: Comprehensive Frameworks of Values, Beliefs,
and Value Orientations. Society & Natural Resources, 22(5), pp.417–432. Available at:
http://www.tandfonline.com/doi/abs/10.1080/08941920801901335 [Accessed June 5,
2013].
Carroll, J.B., 1981. The wild status and behaviour of the Rodrigues fruit bat Pteropus rodricensis.
Dodo, journal of the Jersey Wildlife Preservation Trust, 18, pp.20 – 29.
Cheke, A.S., 1974. Report on Rodrigues. British Ornithologists Union Mascarene Islands
Expedition,
Cheke, A.S. & Dahl, J.S., 1981. The status of bats on the western Indian Ocean Islands with
specieal reference to Pteropus. Mammalia, 45, pp.205 – 238.
Cohen, M.R., 1973. Environmental Information versus environmental attitudes. Journal of
Environmental Education, 89(1), pp.1 – 24.
Costello, A.B. & Osborne, J.W., 2005. Best Practices in Exploratory Factor Analysis : Four
Recommendations for Getting the Most From Your Analysis. Practical assessment, Research
and Evaluation, 10(7).
Cousins, J. a. & Compton, S.G., 2005. The Tongan flying fox Pteropus tonganus: status, public
attitudes and conservation in the Cook Islands. Oryx, 39(2), pp.196–203. Available at:
http://www.journals.cambridge.org/abstract_S003060530500044X [Accessed July 25,
2013].
Cronbach, L.J., 1951. Coefficient alpha and the internal structure of tests. Psychometrika, 16,
pp.297–334.
Dickman, a J., 2010. Complexities of conflict: the importance of considering social factors for
effectively resolving human‐wildlife conflict. Animal Conservation, 13(5), pp.458–466.
Available at: http://doi.wiley.com/10.1111/j.1469‐1795.2010.00368.x [Accessed March 1,
2013].
68

Dickman, A.J., 2008. KEY DETERMINANTS OF CONFLICT BETWEEN PEOPLE AND WILDLIFE ,
PARTICULARLY LARGE CARNIVORES , AROUND RUAHA NATIONAL PARK, TANZANIA.
Durrell, G.M., 1976. The Mauritian expedition. The Jersey Wildlife Preservation Trust Annual
Report, 13, pp.7 – 11.
Eagly, A.H. & Chaiken, S., 1993. The Psychology of Attitudes 1st ed., Cengage Learning.
Edwards, A.., 1957. Techniques for Attitude Scale Construction, Englewood Cliffs, N.J.:Prentice‐
Hall.
Ericsson, G. & Heberlein, T. a., 2003. Attitudes of hunters, locals, and the general public in
Sweden now that the wolves are back. Biological Conservation, 111(2), pp.149–159.
Available at: http://linkinghub.elsevier.com/retrieve/pii/S0006320702002586.
Fowler, F., 1995. Improving Survey Questions: Design and Evaluation. Applied Social Research
Methods, 38.
Gomez‐Granell, C. & Cervera‐March, S., 1993. Development of Conceptual Knowledge and
Attitudes About Energy and the Environment. International Journal of Science Education1,
15(5), pp.553 – 565.
Guttman, L., 1945. A basis for analyzing test‐reliability. Psychometrika, 10(4), pp.255–282.
Harwood, D., 1928. Love for Animals and How it Developed in Great Britain, Edward Mellen Press
Ltd.
Heberlein, T. a. & Baumgartner, R., 1978. Factors Affecting Response Rates to Mailed
Questionnaires: A Quantitative Analysis of the Published Literature. American Sociology
Review, 43(4), pp.447–462.
Heygen, E. Van, Phelsumania. Available at:
http://www.phelsumania.com/public/biogeography/mascarenes/rodrigues.html [Accessed
August 30, 2013].
Hills, A.M., 1995. Empathy and belief in the mental experience of animals. Anthrozoos: A
Multidisciplinary Journal of The Interactions of People & Animals, 8, pp.132 – 142.
Hills, A.M., 1993. The motivational bases of attitudes toward animals. Society and Animals, 1,
pp.111–128.
Jones, K.E. et al., 2009. Global Overview of the Conservation of Island Bats: Importance,
Challenges, and Opportunities. In T. H. Fleming & P. A. Racey, eds. Island Bats. The
University of Chicago, pp. 496–530.
Jones, V., 1998. A population study of the Rodrigues Fruit Bat Pteropus rodricensis. University of
Kent.
Kaczensky, P., Blazic, M. & Gossow, H., 2001. Content analysis of articles on brown bears in the
Slovenian press, 1991–1998. Forest snow and landscape research, 76, pp.1991–1998.
69

Available at: http://www.wslf.ch/dienstleistungen/publikationen/pdf/4608.pdf [Accessed
August 28, 2013].
Kaiser, F., 1999. Environmental Attitude and Ecological Behaviour. Journal of Environmental
Psychology, 19, pp.1–19.
Kellert, S. et al., 1996. Human culture and large carnivore conservation in North America.
Conservation Biology, 10(4), pp.977–990. Available at:
http://onlinelibrary.wiley.com/doi/10.1046/j.1523‐1739.1996.10040977.x/full [Accessed
July 25, 2013].
Kellert, S. & Wilson, E., 1993. The biological basis for human values of nature. In The biophilia
hypothesis. pp. 42–67. Available at:
http://books.google.com/books?hl=en&lr=&id=oMzqiX3IH‐
UC&oi=fnd&pg=PA42&dq=The+Biological+Basis+for+Human+Values+of+Nature&ots=tKEtJ
2Y8AG&sig=dTUYNjSGvhwozY4RDHLZq‐1p2ZM [Accessed July 25, 2013].
Kellert, S.R., 1994. Public attitudes towards bears and their conservation from the ninth
international conference on bear research and management. International Conference on
Bear Research and Management, 9, pp.43–50.
Kellert, S.R., 1985. Public perceptions of predators, particularly the wolf and coyote. Biological
Conservation, 31(2), pp.167–189. Available at:
http://linkinghub.elsevier.com/retrieve/pii/0006320785900473.
Kellert, S.R. & Berry, J.K., 1987. ATTITUDES , KNOWLEDGE , AND BEHAVIORS TOWARD WILDLIFE
AS AFFECTED BY GENDER. Wildlife Society Bulletin, 15, pp.363–371.
Kellert, S.R. & Westervelt, M.O., 1984. Childrens’ attitudes, knowledge and behaviors towards
animals. Childrens Environments Quarterly, 1, pp.8 – 11.
Kleiven, J., Bjerke, T. & Kaltenborn, B.P., 2004. Factors influencing the social acceptability of large
carnivore behaviours. Biodiversity and Conservation, 13(9), pp.1647–1658. Available at:
http://link.springer.com/10.1023/B:BIOC.0000029328.81255.38.
Korine, C., Izhaki, I. & Arad, Z., 1999. Is the Egyptian fruit‐bat Rousettus aegyptiacus a pest in
Israel? An analysis of the bat’s diet and implications for its conservation. Biological
Conservation, 88(3), pp.301–306. Available at:
http://linkinghub.elsevier.com/retrieve/pii/S0006320798001268.
Kuhlemeier, H., Van Den Bergh, H. & Lagerweij, N., 1999. Environmental Knowledge, Attitudes,
and Behavior in Dutch Secondary Education. The Journal of Environmental Education, 30,
pp.4–14.
Kunin, T., 1955. The Construction of a New Type of Attitude Measure. Personal Psychology, 8(1),
pp.65–77.
Likert, R., 1932. A Technique for the Measurment of Attitudes. Archives of Psychology, 140,
pp.1–55.
70

Lukas, K.E. & Ross, S.R., 2005. Zoo Visitor Knowledge and Attitudes Toward Gorillas and
Chimpanzees. The Journal of Environmental Education, 36, pp.33–49.
Machover, K., 1949. Personality Projection in the Drawing of the Human Figure: A Method of
Personality Investigation,
Majić, A. & Bath, A.J., 2010. Changes in attitudes toward wolves in Croatia. Biological
Conservation, 143(1), pp.255–260. Available at:
http://linkinghub.elsevier.com/retrieve/pii/S0006320709004108 [Accessed March 1, 2013].
Makki, M.H., Abd‐El‐Khalick, F. & Boujaoude, S., 2003. Lebanese Secondary School Students’
Environmental Knowledge and Attitudes. Environmental Education, 9, pp.21–33.
Manfredo, M., 1998. What is the future for human dimensions of wildlife? … American Wildlife
…. Available at:
http://www.responsivemanagement.com/download/reports/HumanDimensionsofWildlife.
pdf [Accessed August 28, 2013].
Manfredo, M.J. & Dayer, A. a., 2004. Concepts for Exploring the Social Aspects of Human–
Wildlife Conflict in a Global Context. Human Dimensions of Wildlife, 9(4), pp.1–20. Available
at: http://www.tandfonline.com/doi/abs/10.1080/10871200490505765 [Accessed August
15, 2013].
Mangas, V.J. & Martinez, P., 1997. Analysis of environmental concepts and attitudes among
biology degree students. Journal of Environmental Education, 29, p.28.
Mappery, 2008. Rodrigues Island Topo Map. Available at: http://mappery.com/Rodrigues‐Island‐
Topo‐Map [Accessed August 30, 2013].
Mauritian Wildlife Foundation, 2013. 2013 Bat Census, Solitude.
Mccomas, K.A. & Scherer, C.W., 1999. Providing Balanced Risk Information in Surveys Used as
Citizen Participation Mechanisms. Society & Natural Resources, 12(2), pp.107–119.
Available at: http://www.tandfonline.com/doi/abs/10.1080/089419299279786 [Accessed
August 28, 2013].
McLeod, S.A., 2009. Attitude Measurement ‐ Simply Psychology. Available at:
http://www.simplypsychology.org/attitude‐measurement.html [Accessed May 12, 2013].
Mickleburgh, S.P., Hutson, A.M. & Bergmans, W., 2008. IUCN 2013. IUCN Red List of Threatened
Species. Available at: http://www.iucnredlist.org/details/18755/0 [Accessed August 30,
2013].
Mickleburgh, S.P., Hutson, A.M. & Racey, P.A., 1992. Old World Fruit Bats: An action Plan for
their Conservation, Available at: http://data.iucn.org/dbtw‐wpd/html/Old world fruit
bats/cover.html.
Mickleburgh, S.S.P., Hutson, A.M.A. & Racey, P.A., 2002. A review of the global conservation
status of bats. Oryx, 36(1), pp.18–34. Available at:
71

http://journals.cambridge.org/production/action/cjoGetFulltext?fulltextid=96870
[Accessed July 25, 2013].
Ministry of Finance and Economic Development, 2012a. 2011 Housing and Population Census,
Republic of Mauritius: Geographical and migration characteristics, Available at:
http://scholar.google.com/scholar?hl=en&btnG=Search&q=intitle:HOUSING+AND+POPULA
TION+CENSUS+Republic+of+Mauritius+Volume+VI+:+Geographical+and+migration+charact
eristics#0 [Accessed July 25, 2013].
Ministry of Finance and Economic Development, 2012b. Digest of statistics on rodrigues 2012,
Morgan, D.L. & Krueger, R.A., 1997. The Focus Group Kit, Sage.
Mulder, M.B. et al., 2009. Knowledge and attitudes of children of the Rupununi: Implications for
conservation in Guyana. Biological Conservation, 142(4), pp.879–887. Available at:
http://linkinghub.elsevier.com/retrieve/pii/S0006320708004886 [Accessed March 14,
2013].
Mungroo, Y., 1979. Report of Post Cyclone Celine II Survey of the Endemic Passeriformes, Bats
and Seabirds of Rodrigues,
Naughton‐Treves, L. & Treves, A., 2005. Socio‐ecological factors shaping local support for
wildlife: crop‐raiding by elephants and other wildlife in Africa. In R. Woodroffe, S. Thirgood,
& A. Rabinowitz, eds. People and Wildlife, Conflict or Co‐existence? Cambridge, pp. 252–
277.
Newing, H. et al., 2011. Conducting Social Research in Conservation,
Oppenheim, A.N., 1992. Questionnaire Design, Interviewing and Attitude Measurment New
Editio., Pinter Publications.
Osgood, C., 1957. The Measurement of Meaning,
Özel, M., Prokop, P. & Uşak, M., 2009. Cross‐Cultural Comparison of Student Attitudes toward
Snakes. Society & Animals, 17(3), pp.224–240. Available at:
http://booksandjournals.brillonline.com/content/10.1163/156853009x445398 [Accessed
March 7, 2013].
Paulhus, D.L., 1991. Measurments and Control of Response Bias. In J. P. Robinson, P. R. Shaver, &
L. S. Wrightsman, eds. Measures of Personality and Social Psychological Attitudes1. San
Diego, CA: Academic Press, Inc., pp. 17–59.
Powell, V.J. & Wehnelt, S.C., 2003. A new estimate of the population size of the Critically
Endangered Rodrigues fruit bat Pteropus rodricensis. Oryx, 37, pp.353–357.
Prokop, P., Fancovicova, J. & Kubiatko, M., 2009. Vampires are still alive: Slovakian students’
attitudes toward bats. … A Multidisciplinary Journal …, 22(1), pp.19–30. Available at:
http://www.ingentaconnect.com/content/bloomsbury/azoos/2009/00000022/00000001/a
rt00003 [Accessed July 25, 2013].
72

Prokop, P. & Tunnicliffe, S., 2008. Disgusting” animals: Primary school children’s attitudes and
myths of bats and spiders. Eurasia Journal of Mathematics, Science & …, 4(2), pp.87–97.
Available at: http://www.ejmste.com/v4n2/Eurasia_v4n2_Prokop.pdf [Accessed July 25,
2013].
Revelle, W., 2013. An overview of the psych package. Available at:
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.190.7429&rep=rep1&type=pdf
[Accessed August 9, 2013].
Revelle, W. & Zinbarg, R.E., 2009. Coefficients alpha, beta, omega and the glb: comments on
sijtsma. Psychometrika, 74(1), pp.145–154.
Roper, T. & Findlay, S., 1995. Damage by badgers Meles meles to wheat Triticum vulgare and
barley Hordeum sativum crops. Journal of Applied Ecology, 32(4), pp.720–726. Available at:
http://www.jstor.org/stable/10.2307/2404811 [Accessed August 29, 2013].
Salta, K. & Tzougraki, C., 2004. Attitudes toward chemistry among 11th grade students in high
schools in Greece. Science Education, 88(4), pp.535–547. Available at:
http://doi.wiley.com/10.1002/sce.10134 [Accessed April 30, 2013].
Serpell, J., 2004. Factors influencing human attitudes to animals and their welfare. Animal
Welfare, 13, pp.145–151. Available at:
http://research.vet.upenn.edu/Portals/36/media/Serpell‐AnimWelf04.pdf [Accessed July
25, 2013].
Serpell, J.A., 1986. In the Company of Animals, Cambridge University Press.
Sexton, N. & Stewart, S., 2007. Understanding knowledge and perceptions of bats among
residents of Fort Collins, Colorado, Available at:
http://webmesc.cr.usgs.gov/products/publications/21984/21984.pdf [Accessed July 25,
2013].
Sheeline, L., 1991. Cultural Significance of Pacific Fruit Bats (Pteropus) to the Chamorro People of
Guam.
Siex, K. & Struhsaker, T., 1999. Colobus monkeys and coconuts : a study of perceived conflicts.
Journal of Applied Ecology, 36(6), pp.1009–1020.
Sinavaiana, C. & Enright, J., 1992. The Cultural Significance of the Flying Fox in Samoa: A
Legendary View. Biological Report, 90(23), p.36.
Sjöberg, L., Moen, B. & Rundmo, T., 2004. Explaining risk perception. An evaluation of the
psychometric paradigm in risk perception research. Rotunde publikasjoner Rotunde no. 84,
2004 Editor …. Available at:
http://scholar.google.com/scholar?hl=en&btnG=Search&q=intitle:Explaining+risk+percepti
on.+anevaluation+of+the+psychometric+paradigm+in+risk+perception+research#0
[Accessed August 29, 2013].
Strahm, W.A., 1989. Plant Red Data Book for Rodrigues 1st ed., Koeltz Scientific Books.
73

Thomas, K., 1991. Man and the Natural World: Changing Attitudes in England 1500‐1800 New.,
Penguin.
Trewhella, W.J. et al., 2005. Environmental Education as a Component of Multidisciplinary
Conservation Programs: Lessons from Conservation Initiatives for Critically Endangered
Fruit Bats in the Western Indian Ocean. Conservation Biology, 19(1), pp.75–85. Available at:
http://doi.wiley.com/10.1111/j.1523‐1739.2005.00548.x.
De Vaus, D., 2002. Analyzing Social Science Data: 50 Key Problems in Data Analysis, Sage.
Vinson, J., 1965. Quelques remarques sur l’Ile Rodrigue et sur sa faune terrestre. 1st ed.,
Proceedings of the Royal Society of Arts and Sciences of Mauritius.
Wakeley, J.S. & Mitchell, R.C., 1981. Blackbird damage to ripening field corn in Pennsylvania.
Wildlife Society Bulletin, 9, pp.52–55.
Whitman, K.L., 1998. Control region sequence divergence within and between wild and captive
populations of Rodrigues fruit bats Pteropus rodricensis: implications for conservation and
management. Villanova University.
Whitman, K.L., 1995. Preliminary report on the study of the biology of the Rodrigues fruit bat
(Pteropus rodricensis) and the associated primary school education program. In J. B.
Carroll, L. Gilmour, & S. Courts, eds. Rodrigues Fruit Bat, Pteropus rodricensis, International
Studbook. Jersey Wildlife Preservation Trust, pp. 8 – 12.
Wong, P. et al., 2005. Island Systems. In R. Hassan, R. Scholes, & N. Ash, eds. Ecosystems and
Human Well‐Being.
Young, H.G., 1988. Birds of Mauritius, with Notes on other Vertebrates and the Islands of
Rodrigues and Reunion,
Zinbarg, R.E. et al., 2005. Cronbach’s Alpha, Revelle's Beta, and McDonalds Omega: Their
relations with each other and two alternative conceptualizations of reliability.
Psychometrika, 70(1), pp.123–133.

74

Appendix 1 – Focus Group Plan
Focus Groups Plan
Primary Goal ‐ Investigate peoples’ ideas and opinions about bats, bat mitigation and bat
conservation, as well as the reasons behind these ideas and opinions.
Focus Group Size and Staff


5‐10 people

Target Information




Identify any popular myths that exist about bats
Gauge participants knowledge about bats
What about bats in relation to:
 Mitigation measures
 Conservation activities
 Negative activities

Data Collection and Structure
1.

Welcome and introductions (5 minutes)

2.

Goal of the research (5 minutes)
a. Introduce the target species
b. Why doing the research

3.

Attitudes (10‐15 minutes)
a. Ask the group to think of things they like and dislike about bats?
b. Allow group discussion
c. Briefly recap what people said. Any additions/alteration?
d. As a group decide what are the top 3 benefits of having bats and the top 3 costs of
having bats.

Select the most appropriate of the following sections that leads on form the general attitudes.

4.

Myths (10‐15 minutes)
a. Ask the group what myths, stories, or fairy tales they have heard about bats?
b. Allow group discussion. Is there general agreement? Any refinement? Any other
representations about bats, films etc.?

5.

Information (5‐10 minutes)
a. Where do you get most of your information about bats from?
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6.

Behaviours (10‐15 minutes)
a. List ‐ What can people do to discourage or remove bats off their property? Are fruit trees
mentioned?
b. List ‐ What can people do if they want to help bats?
c. List – If there were too many bats: Can you complain to anyone? What do you think the
government/community could do and how should they do it?
d. List – Based on your answers to the previous question, how could you as individuals get
the government/community to do these things?

7.

Attitudes and Knowledge (10‐15 minutes)
a. Ask participant what they think is most interesting about bats in Rodrigues/Mauritius?
b. Transfer responses to larger flip chart and invite group discussion on each item. Try to
expand each item especially when they are related to target information.
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Appendix 2 – Structured Questionnaire
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1. What village do you live in?

2. How long have you lived in Rodrigues?

3. Are you male or female? [PLEASE TICK]
⃝ Male

⃝ Female

4. What is your age? [PLEASE TICK]
⃝ Under 15
⃝ 15‐24
⃝ 25‐34

⃝ 35‐44
⃝ 45‐54
⃝ 55‐64

⃝ 65+

5. What is your ethnicity? [PLEASE TICK]
⃝ Creole
⃝ African

⃝ Indian
⃝ Chinese

⃝ White
⃝ Other

⃝ Hindu
⃝ Muslim

⃝ Atheist
⃝ Other

6. What is your religion? [PLEASE TICK]
⃝ Catholic
⃝ Christian

7. How much do you know about bats?

Nothing

Very little

Some

A fair
amount

A great deal

⃝

⃝

⃝

⃝

⃝

[PLEASE TICK ONE CIRCLE]

TRUE

FALSE

DON’T KNOW

Some bats in the world only eat insects

⃝

⃝

⃝

Bats are birds

⃝

⃝

⃝

Bats help to spread seeds from trees

⃝

⃝

⃝

Bats have more than 2 babies each year

⃝

⃝

⃝

Killing a bat is illegal

⃝

⃝

⃝

Rodrigues fruit bat live up to 5 years

⃝

⃝

⃝

Bats live in trees

⃝

⃝

⃝

Bats are mammals

⃝

⃝

⃝

The Rodrigues fruit bat can also be found on Mauritius

⃝

⃝

⃝

The wingspan of a Rodrigues fruit bat is over 1.5m

⃝

⃝

⃝

8. Which of these statements do think are true or false?
[PLEASE TICK ONE CIRCLE ON EACH LINE]
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Date and Time:

Location:

Number:

TRUE

FALSE

DON’T KNOW

The grease from bat fur can help you grow long and shiny hair

⃝

⃝

⃝

Bats bring good luck

⃝

⃝

⃝

Eating bat meat makes you live longer

⃝

⃝

⃝

Bat meat is good to cook

⃝

⃝

⃝

9. Which of these statements do think are true or false?
[PLEASE TICK ONE CIRCLE ON EACH LINE]

10. How would you describe bats on Rodrigues?
[PLEASE TICK ONE CIRCLE ON EACH LINE]
Extremely

Quite

Slightly Neutral Slightly

Quite

Extremely

Beautiful

⃝

⃝

⃝

⃝

⃝

⃝

⃝

Ugly

Scary

⃝

⃝

⃝

⃝

⃝

⃝

⃝

Not scary

Smell bad

⃝

⃝

⃝

⃝

⃝

⃝

⃝

Smell good

Not threatening

⃝

⃝

⃝

⃝

⃝

⃝

⃝

Threatening

Dirty

⃝

⃝

⃝

⃝

⃝

⃝

⃝

Clean

Bad

⃝

⃝

⃝

⃝

⃝

⃝

⃝

Good

Damaging

⃝

⃝

⃝

⃝

⃝

⃝

⃝

Not damaging

Interesting

⃝

⃝

⃝

⃝

⃝

⃝

⃝

Not interesting

Quiet

⃝

⃝

⃝

⃝

⃝

⃝

⃝

Loud

Useful

⃝

⃝

⃝

⃝

⃝

⃝

⃝

Useless

11. How much do you agree or disagree with each of these statements?
[PLEASE TICK ONE CIRCLE ON EACH LINE]

1

People in Rodrigues are friendly

Completely
Agree

⃝

2

Going to the beach is enjoyable

⃝

⃝

⃝

⃝

⃝

⃝

3

Wildlife in Rodrigues is important

⃝

⃝

⃝

⃝

⃝

⃝

4

I do not like having bats in the trees where I
live

⃝

⃝

⃝

⃝

⃝

⃝

Agree

Disagree

Completely
Disagree

Can’t
Choose

⃝

Neither
Agree nor
Disagree
⃝

⃝

⃝

⃝
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Completely
Agree

⃝

Agree

Disagree

Completely
Disagree

Can’t
Choose

⃝

Neither
Agree nor
Disagree
⃝

⃝

⃝

⃝

5

Bats are good for my fruits

6

I would rather live in a country with no bats

⃝

⃝

⃝

⃝

⃝

⃝

7

Watching bats is exciting

⃝

⃝

⃝

⃝

⃝

⃝

8

I do not want to know more about bats on
Rodrigues
Bats should be allowed to fly where they
want

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

10

If someone tells me there are bats near me I
.get nervous

⃝

⃝

⃝

⃝

⃝

⃝

11

Bats are a symbol of the islands natural
beauty

⃝

⃝

⃝

⃝

⃝

⃝

12

Bats are a nuisance animal on the island

⃝

⃝

⃝

⃝

⃝

⃝

13

The thought of touching a bat scares me

⃝

⃝

⃝

⃝

⃝

⃝

14

I would like to visit an area with lots of bats

⃝

⃝

⃝

⃝

⃝

⃝

15

Children do not need to learn more about
bats in school

⃝

⃝

⃝

⃝

⃝

⃝

16

Bats have no positive effect on
the environment

⃝

⃝

⃝

⃝

⃝

⃝

17

Watching bats fly around at sunset is
beautiful

⃝

⃝

⃝

⃝

⃝

⃝

18

I would rather avoid places where there are
lots of bats

⃝

⃝

⃝

⃝

⃝

⃝

19

Bat are ugly

⃝

⃝

⃝

⃝

⃝

⃝

20

Greater attention should be given to bat
protection

⃝

⃝

⃝

⃝

⃝

⃝

21

Bats should be allowed to eat whatever they
wish

⃝

⃝

⃝

⃝

⃝

⃝

22

It makes me feel bad when I imagine a bat

⃝

⃝

⃝

⃝

⃝

⃝

23

Rodrigues would be more beautiful if there
were no bats flying around

⃝

⃝

⃝

⃝

⃝

⃝

24

I would like to watch a film about bats

⃝

⃝

⃝

⃝

⃝

⃝

9
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Completely
Agree

⃝

Agree

Disagree

Completely
Disagree

Can’t
Choose

⃝

Neither
Agree nor
Disagree
⃝

⃝

⃝

⃝

25

Doing a bat count would be an exciting story
to tell my friends

26

I would enjoy searching the forest for bat
roosts

⃝

⃝

⃝

⃝

⃝

⃝

27

I have no problem sleeping if bats are outside
my house

⃝

⃝

⃝

⃝

⃝

⃝

28

Bats were here before us and should be
treated with respect

⃝

⃝

⃝

⃝

⃝

⃝

29

I would like to know more about bats in other
countries

⃝

⃝

⃝

⃝

⃝

⃝

30

If I see a bat I feel tense

⃝

⃝

⃝

⃝

⃝

⃝

31

More money should be spent on protecting
bats

⃝

⃝

⃝

⃝

⃝

⃝

32

Bats don’t deserve protection

⃝

⃝

⃝

⃝

⃝

⃝

33

Bats are one of God’s creatures and should be
protected

⃝

⃝

⃝

⃝

⃝

⃝

34

Bats should be used to encourage tourists to
come to Rodrigues

⃝

⃝

⃝

⃝

⃝

⃝

35

I understand why someone would like to
research bats

⃝

⃝

⃝

⃝

⃝

⃝

36

I would like to know more about what bats
eat

⃝

⃝

⃝

⃝

⃝

⃝

37

The number of bats should be controlled by
people

⃝

⃝

⃝

⃝

⃝

⃝

38

Where bats live should be controlled by
people

⃝

⃝

⃝

⃝

⃝

⃝

39

I would like to have a picnic near a bat roost

⃝

⃝

⃝

⃝

⃝

⃝

40

Bats have the same right to live as people

⃝

⃝

⃝

⃝

⃝

⃝

41

I would like to know more about how bats
move around at night

⃝

⃝

⃝

⃝

⃝

⃝

42

I would like to take part in a bat count

⃝

⃝

⃝

⃝

⃝

⃝

43

I like pictures of bats

⃝

⃝

⃝

⃝

⃝

⃝

44

If there are too many bats it is fine to kill
them

⃝

⃝

⃝

⃝

⃝

⃝
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Completely
Agree

⃝

Agree

Disagree

Completely
Disagree

Can’t
Choose

⃝

Neither
Agree nor
Disagree
⃝

⃝

⃝

⃝

45

Bats spread disease

46

Bats scare me more than any other animal

⃝

⃝

⃝

⃝

⃝

⃝

47

Bats are good for the environment

⃝

⃝

⃝

⃝

⃝

⃝

48

Bats are inferior animals and can be
destroyed

⃝

⃝

⃝

⃝

⃝

⃝

49

Bats should be used for meat to feed people

⃝

⃝

⃝

⃝

⃝

⃝

50

Bat populations should be controlled by
humans to stop fruit damage

⃝

⃝

⃝

⃝

⃝

⃝

12. Where do you get your information about bats? [TICK ALL THAT APPLY]
⃝ Friends and Family
⃝ MWF (Wildlife)
⃝ Newspapers

______
______
______

⃝ Magazines
⃝ Radio
⃝ Television

______
______
______

⃝ Library or books
⃝ Talking to specialists
⃝ Other

______
______
______

13. Using the lines to the right of your answers above please rank the items you have ticked in order of amount of
information [STARTING WITH 1 = MOST INFORMATION]

14. Do you think there are too many bats in Rodrigues?
[PLEASE TICK]
⃝ Yes

⃝ No

⃝ No opinion

15. How much do you agree or disagree with each of these statements?
[PLEASE TICK ONE CIRCLE ON EACH LINE]
Completely
Agree


Agree

Neither
Agree nor
Disagree

Disagree

Completely
Disagree

Can’t
Choose

Doing bat counts in Rodrigues is a good way to
help bats and bat conservation

⃝

⃝

⃝

⃝

⃝

⃝

Most people in Rodrigues would like to help do a
bat count

⃝

⃝

⃝

⃝

⃝

⃝

It is hard for me to help on bat count

⃝

⃝

⃝

⃝

⃝

⃝

I will help on a bat count in the future

⃝

⃝

⃝

⃝

⃝

⃝

I have already helped on a bat count

⃝

⃝

⃝

⃝

⃝

⃝

If it is hard why is it hard?
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16. Which of the following things would you do in the future?
[TICK ALL THAT APPLY]
⃝ Read a poster about bats
⃝ Watch a film about bats
⃝ Take part in a quiz about the wildlife of Rodrigues
⃝ Attend a talk about bats
⃝ Report an injured bat

⃝ Attend a bat party
⃝ Attend the annual bat day
⃝ Report the location of bat roosts
⃝ Help plant endemic trees

17. Which of the following have you done already?
[TICK ALL THAT APPLY]
⃝ Read a poster about bats
⃝ Watch a film about bats
⃝ Take part in a quiz about the wildlife of Rodrigues
⃝ Attend a talk about bats
⃝ Report an injured bat

⃝ Attend a bat party
⃝ Attend the annual bat day
⃝ Report the location of bat roosts
⃝ Help plant endemic trees

18. Do you have fruit trees at your house?
[PLEASE TICK]
⃝ Yes (GO TO QUESTION 21)

⃝ No (GO TO QUESTION 23)

19. How much do you agree or disagree with each of these statements?
[PLEASE TICK ONE CIRCLE ON EACH LINE]
Completely
Agree


Agree

Neither
Agree nor
Disagree

Disagree

Completely
Disagree

Can’t
Choose

Using deterrents (nets, plastic bags, flags, spot
lights, throwing stones, cassette tape reels, loud
noises etc.) are good ways of reducing the amount
of damage bats do to my fruit

⃝

⃝

⃝

⃝

⃝

⃝

Most people in Rodrigues think that using
deterrents are a good way of reducing the damage
bats do to their fruit

⃝

⃝

⃝

⃝

⃝

⃝

It is easy to use deterrents to protect my fruit

⃝

⃝

⃝

⃝

⃝

⃝

I will use deterrents to protect my fruit next year

⃝

⃝

⃝

⃝

⃝

⃝

I use deterrents to protect my fruit

⃝

⃝

⃝

⃝

⃝

⃝
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20. How much do you agree or disagree with each of these statements?
[PLEASE TICK ONE CIRCLE ON EACH LINE]
Completely
Agree


Agree

Neither
Agree nor
Disagree

Disagree

Completely
Disagree

Can’t
Choose

Killing bats is a good way to reduce the damage to
fruit

⃝

⃝

⃝

⃝

⃝

⃝

Most people in Rodrigues think killing bats is a
good way to reduce the damage to their fruit

⃝

⃝

⃝

⃝

⃝

⃝

If I wanted to kill a bat I could

⃝

⃝

⃝

⃝

⃝

⃝

I will kill bats next year if my fruit is likely to be
damaged

⃝

⃝

⃝

⃝

⃝

⃝

I have killed bats in the past

⃝

⃝

⃝

⃝

⃝

⃝

21. Under what circumstances would you be prepared to kill a bat?

22. Do you think anything should be done about bats in the future?
⃝ Yes
⃝ No

If ‘Yes’ what do you think should be done?

23. Do you have any other comments you would like to make?

If you would like to find out more about the results of this study or bat conservation please contact MWF.
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Appendix 3 – Rodrigues Local Regions

Map of Island of Rodrigues Local Regions (Ministry of Finance and Economic Development 2012a)
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Appendix 4 – Attitude Scale Content Validity

86

Item
Number

Attitude Statement

Relevant to the
goal of the
questionnaire

47

I would like to know more about bats in other countries

82

Bats scare me more than any other animal

16

A bat entering a house is a sign of good fortune

22

I do not avoid places where there are bats

28

Seeing a bat doesn’t make me feel tense

79

If someone tells me there are bats near me I get nervous

88

Bats are unsympathetic animals

92

I don’t care how scientists investigate bats

23

I would like to stroke with my hand

97

Protecting bats is not a priority

24

I have no problem sleeping if there are bats outside my house

83

It makes me feel sick when I imagine a bat

5

There are over 1000 different types of bat in the world

9

Bats do not suck blood from humans

53

Killing bats is morally acceptable

67

Bats are associated with the devil

102

I do not see how someone might be interested in studying bats

96

Mauritians do not need to learn about bats in school

58

Fruit bats have a poor sense of smell

64

Bats are flying rodents

94

I don’t care what bats eat

80

I would never enter a cave if I know there are bats inside

81

If I see a bat I feel tense

60

Bats get stuck in your hair

39

I would like to know how scientists investigate bats

89

I do not want to read a book about bats

14

Bats are not associated with the devil

11

Bats are not flying rodents

32

I like pictures of bats

46

Bats play an important role in the ecosystem

48

Greater resources should be spent on protecting bats

2

The protection of forest contributes to bat conservation

78

The thought of touching a bat scares me

74

I would rather live in a country with no bats

33

I would like to visit an area with lots of bats

95

I don’t care about the mating behaviour of bats

25

Touching a bat does not scare me

51

I want to know which bats are endangered

75

I would rather avoid places where there are bats

Attitudes toward bats
Favourable

Unfavourable

87

Don’t
Know

85

I do not like pictures of bats

35

Bats are sympathetic animals

Item
Number

Attitude Statement

55

Bats only eat fruit

21

I would rather live in a country with bats

86

I would rather avoid places where bats are present

31

I will happily go outside if there are bats in a tree on my property

29

Bats don’t scare me as much as other animals

84

I will avoid going outside if there are bats in a tree on my property

54

Eating bat meat is morally acceptable

59

Bats are blind

3

The Small Mauritian Flying Fox is extinct

52

Forests are for bats as well as tourists

90

Catching a bat does not excite me

100

I don’t want to know about bats in other countries

91

I don’t want to know more about fruit bats

34

I would like to watch a TV programme about bats

42
62

I would like to know more about the mating behaviour of
bats
Bats suck blood from humans

63

Bats bring bad luck

8

Very few bats feed on blood

27

I would enter a cave with bats in

43

Mauritians should learn more about bats in school

70

65

Carrying a dried heart of a bat will not protect you from
bleeding to death
If there are bats outside my house I am unable to sleep
properly
Bats are not a sign of happiness

7

Bats do not get stuck in your hair

40
106

I would like to know more about how bats move around at
night
Killing bats is morally wrong

6

Bats can see as well as humans

44

Greater attention should be given to bat protection

17

99

Carrying the dried heart of a bat will protect you from
bleeding to death
A bat entering a house is a forewarning of a death in the
household
Bats have no effect on the ecosystem

45

Bats are quite interesting animals

57

Bats give birth to many babies each year

77

68

Relevant to the
goal of the
questionnaire

Attitudes toward bats
Favourable

Unfavourable

88

Don’t Know

66

Bats are not a sign of long life

103

Bats are not important in nature

49

I understand why someone would like to research bats

37

Capturing bats at night would be an exciting story to tell
my friends
Attitude Statement

Item
Number
104

I am not interested in whether bats are endangered

36

I would like to read a book about bats

72

Watching bats is not exciting

76

I do not want to touch a bat

61

Most bats feed on blood

105

Forests are attracting tourists

12

Bats are a sign of happiness

19

Watching bats is exciting

71

I do not want to camp near bats

30

I don’t feel sick if I imagine a bat

41

I would like to know more about what bats eat

26
13

If someone tells me there are bats nearby I do not get
nervous
Bats are a sign of long life

101

Protecting bats is a waste of resources

107

Eating bat meat is morally wrong

10

Bats don’t bring bad luck

73

I do not want bats on my property

4

Bats generally give birth to a single baby once a year

87

When I see a bat on television I look the other way

15
56

A bat entering a house is not a forewarning of a death in
the household
Protecting forest does not help conserve bats

18

I would like to camp near a bat roost

69

A bat entering a house is not a sign of good fortune

20

I would like to have bats on my property

93

I don’t care how bats move around at night

38

I would like to know more about fruit bats

50

Bats have importance in nature

98

Bats are not very interesting

1

Some bats feed on insects

Relevant to the
goal of the
questionnaire

Attitudes toward bats
Favourable

Unfavourable

89

Don’t Know

Appendix 5 ‐ Item‐Total Correlations
Reliability of Internal Consistency
DATA.RM.2
Item Correlation with Total
Score

4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

0.47
0.125
0.52
0.566
0.43
0.423
0.424
0.479
0.227
0.417
0.666
0.351
0.324
0.576
0.574
0.526
0.567
0.304
0.546
0.508
0.542
0.552
0.464

27

0.376

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

0.594
0.532
0.34
0.611
0.555
0.599
0.376
0.367
0.607
0.035
0.125
0.374
0.491
0.587
0.493
0.586
0.406
0.372
0.503
0.431
0.295
0.299
0.305

Item excluded from attitude scale calculation due to poor item‐total correlations.
Item

Statement

number

Item‐total
correlation

5

Bats are good for my fruits

0.125

12

Bats are a nuisance animal on the island

0.227

37

The number of bats should be controlled by people

0.035

38

Where bats live should be controlled by humans

0.125

48

Bats are inferior animals and can be destroyed

0.295

49

Bats should be used for meat to feed people

0.299
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Appendix 6 – School Student Questionnaire
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What village do you live in?

Are you a boy or a girl?

How old are you?

How would you describe bats on Rodrigues?

Quite

Slightly

Neutral

Slightly

Quite

Extremely

Extremely

[PLEASE TICK ONE CIRCLE ON EACH LINE]

Good

⃝

⃝

⃝

⃝

⃝

⃝

⃝

Bad

Not scary

⃝

⃝

⃝

⃝

⃝

⃝

⃝

Scary

Smell good

⃝

⃝

⃝

⃝

⃝

⃝

⃝

Smell bad

Not threatening

⃝

⃝

⃝

⃝

⃝

⃝

⃝

Threatening

Clean

⃝

⃝

⃝

⃝

⃝

⃝

⃝

Dirty

Beautiful

⃝

⃝

⃝

⃝

⃝

⃝

⃝

Ugly

Not damaging

⃝

⃝

⃝

⃝

⃝

⃝

⃝

Damaging

Quiet

⃝

⃝

⃝

⃝

⃝

⃝

⃝

Loud

Useful

⃝

⃝

⃝

⃝

⃝

⃝

⃝

Useless

Interesting

⃝

⃝

⃝

⃝

⃝

⃝

⃝

Not interesting

Please turn over and draw a picture of a bat and your house. If you like you can draw
yourself in the picture as well.
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Appendix 7 – Sampling Details
Structured questionnaires sample characteristics
Region

Population

number

Number of

Proportion of total

Proportion of total

respondents

population (%)

sample (%)

1

6901

46

17

15

2

5690

34

14

11

3

7494

75

19

24

4

6077

44

15

14

5

7705

49

19

16

6

6567

37

16

12

40434

285*

0.7

100

*n=27 Respondents did not provide residency information.

30
24

Percentage (%)

25
20
15

19

19

17
15

14 15

14

16

16
12

11
10
5
0
1

2

3

4

5

6

Region Number
Proportion of Total Sample

Proportion of Total Population

Structured questionnaire sampling.
Structured questionnaire cluster sample proportions and actual population
proportions for all regions. All sample proportions are within 5% of the population
proportion for each region.
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Appendix ‐ 8 PCA Results
Ecoscientistic and Negativistic attitude dimension identified through PCA.
New

Item

Original

Statement

Dimension

Number

Dimension

7

NAT

Watching bats is exciting

14

NEG

I would like to visit an area with lots of bats

24

SCIECO

I would like to watch a film about bats

25

SCIECO

Doing a bat count would be an exciting story to tell my
friends

SCIECO1

26

NAT

I would enjoy searching the forest for bat roosts

29

SCIECO

I would like to know more about bats in other countries

36

SCIECO

I would like to know more about what bats eat

41

SCIECO

I would like to know more about how bats move around at
night

NEG1

42

SCIECO

I would like to take part in a bat count

43

NEG

I like pictures of bats

10

NEG

If someone tells me there are bats near me I get nervous

13

NEG

The thought of touching a bat scares me

19

AES

Bat are ugly

22

NEG

It makes me feel bad when I imagine a bat

30

NEG

If I see a bat I feel tense

46

NEG

Bats scare me more than any other animal

94

