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Abstract

In times of budget cuts and limited resources, data collection by non-experts is essential to
environmental research. Over the past decade the convenience of the Internet has resulted in a
rapid growth of so-called citizen science schemes allowing data to be collected on a large scale
without restriction of geographic location. Understanding who contributing individuals are,
why they are motivated to partake in such programmes and the myriad of characteristics that
can be used to predict this motivation is key for the future development of such initiatives and
ensuring the continuation of environmental research that requires large amounts of data. Using
the Garden Wildlife Health project, an online citizen science scheme to investigate disease
threats to native British species, we assess the motivations of members that report on a weekly
basis (i.e. Systematic) and those who have reported on an ad hoc basis (i.e. Opportunistic).
Employing a mixed-methods approach, we draw on both qualitative and quantitative
techniques. The majority of contributors are retired, highly educated individuals with a higher
than average household income. We find that systematic and opportunistic reporters are mainly
motivated by Understanding and Value elements; however, the characteristics predicting these
motivations vary between the two cohorts . Systematic reporters’ motivations can be partially
explained by socio-demographic/socio-economic characteristics, yet for the ad hoc
contributions this is not the case. Further research is therefore required before we can
effectively engage both distinctive groups. In addition, more emphasis needs to be placed on
encouraging a more diverse demographic to participate in citizen science programmes.

Word Count: 14,197 (Excluding Appendix)
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Chapter One

1.0

Introduction

1.1

Overview

Although observations of amateur scientists have been valued for centuries, the popularity of
citizen science projects has rapidly grown over the last decade (Silvertown, 2009; Conrad &
Hilchey, 2011; Dickinson et al., 2010). Furthermore, the importance of citizen science data
collection is becoming increasingly accepted by the scientific community as a tool to conduct
scientific research and investigate ecological questions (Pilz et al., 2006; Bonney et al., 2009).
Not only is citizen science valuable to ecological research, it also has the potential to engage
the public in nature and its conservation more widely (Guiney & Oberhauser, 2009; DeVictor
et al., 2010; Dickinson et al., 2010).

Previous research surrounding online citizen science has focused on the technological
dimensions (Anderson et al., 2002; Anderson, 2007; Luther et al., 2009), developing tools to
enhance data collection, such as online gaming systems (see Newman et al., 2012 for an indepth explanation). In contrast, the motivations behind why people participate are relatively
unexplored (Raddick et al., 2009; Raddick et al., 2010; Nov et al., 2011). It has been suggested
that both extrinsic (e.g. improvement of skills, enhancement of status) and intrinsic (e.g. fun,
recognition, a sense of obligation) factors can determine an individual’s likelihood of
contribution to citizen science initiatives (Lakhani & Wolf, 2005). Other authors believe that
the desire to help with scientific research and gain technical knowledge are the most important
drivers of online citizen science engagement (Anderson et al., 2002; Holohan & Garg, 2005).
Although these studies have highlighted some interesting potential drivers, none have looked
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specifically at conservation citizen science schemes and it is unclear whether previous findings
can be transferred into the environmental sector.

1.2 Garden Wildlife Health Project
Garden Wildlife Health (GWH) is a collaborative project between the Zoological Society of
London (ZSL), the British Trust for Ornithology (BTO), Froglife and the Royal Society for the
Protection of Birds (RSPB) (http://www.gardenwildlifehealth.org/) that launched in July 2013.
Relying on citizen science, it aims to monitor the health of British garden wildlife (including
amphibians, reptiles, garden birds and hedgehogs) and identify infectious and non-infectious
disease threats. To contribute to the project, individuals can register and report the presence and
location of a sick or dead animal using an online Disease Incident Report (DIR). The DIR asks
participants to record the species, duration and type of clinical signs observed, as well as giving
individuals the opportunity to upload digital photos of the affected animal(s). After the
reporting of an incident, GWH veterinarians have the option of contacting the reporter and
requesting a carcass to be submitted for post-mortem examination and further diagnostic
testing. Some of the most frequently diagnosed infectious diseases of British garden birds
include finch trichomonosis (Lawson et al., 2012a), avian pox (Lawson et al., 2012b) and
passerine salmonellosis (Lawson et al., 2014). These reports are important to improving
conservationists’ understanding of wildlife health in the UK, providing insights into possible
future species declines due to infectious or non-infectious disease.

Currently, there are two distinctive groups of people that contribute to GWH: ‘Systematic’ and
‘Opportunistic’ participants. The majority of Systematic participants are regular BTO Garden
BirdWatch members who provide weekly information on observed sick or dead animals (or
indeed the absence of incidents), along with a more general species observation list. The second
12
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cohort, Opportunistic participants, consists mainly of members of the public, but also includes
environmental consultants, members of other conservation non-governmental organisations
(NGOs) and veterinarians. Reports of sick and/or dead animals from this group are made on an
ad hoc basis.

1.3 Aims and Research Questions
Here, we aim to use GWH as a case study to identify the key motivations that underpin
participation in environmental digital citizen science programmes, and compare findings
between the aforementioned cohorts. We will do this by addressing the following questions:
Q1.

What

are

the

socio-demographic/socio-economic

characteristics

of

individuals

participating in GWH?
Q2. What are the key motivations that drive participation in GWH? Are these influenced by
socio-demographic/socio-economic characteristics?
Q3. How connected are GWH reporters to nature and does this impact their motivations?
Q4. Do the findings from Q2, Q3 and Q4 differ between Systematic and Opportunistic
participants?

1.4 Hypotheses and Justifications
1. An individual’s motivation will be impacted by characteristics including income, age and
level of education. It is known that demographics impact participation in computer based
activities (Bagozzi and Dholakia, 2006; Karahasanovic et al., 2009; Hargittai, 2010; Gerpott et
al., 2013) along with participation in pro-environmental behaviours like bird feeding (e.g.
Davies et al., 2012; Dallimer et al., 2014). However, it is not clear whether these findings can
be extrapolated to environmental digital citizen science participation.
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2. Motivations will differ between Opportunistic and Systematic respondents. The time and
commitment levels required for Systematic participants are higher than those opportunistically
reporting data. This therefore may impact their motivations for contributing.

3. Individuals who report Systematically will be more connected to nature than Opportunistic
individuals, according to their connectedness to nature (CNS) score. This hypothesis relates to
the investment of effort required for systematic individuals being higher than Opportunistic
members. This time commitment may be impacted by their connection to nature, as observed in
other environmental schemes (Mayer and Frantz, 2004).

4. An individual’s CNS score will impact motivations. It has been argued that CNS impacts
other elements like pro-environmental behaviour (Mayer and Frantz, 2004), therefore we
expect a similar relationship to occur with motivations to participate in citizen science
programmes.

5. Older, more educated socio-demographic groups will be more likely to participate than other
demographic cohorts. Older individuals are likely to be retired and therefore have a larger
availability of time to dedicate to citizen science programmes (Bushway et al., 2011). In
addition research has shown that participation in other environmental schemes increases with a
higher level of education (e.g. Nicholson, 1994; National Science Board, 2002).
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Chapter Two

2.0

Background

2.1

Citizen Science

The activity of citizen science can be defined as ‘a method of integrating public outreach and
scientific data collection, locally, regionally and across large geographical scales’ (Cooper et
al., 2007). Historically, environmental citizen science projects have been focused on fields such
as ornithology, with volunteers searching their local vicinity and recording the presence and
abundance of species, allowing scientists to gather data over large areas (Sullivan et al., 2009;
Dunn & Weston, 2008). Typically these schemes operate over national or even continentalwide areas, allowing large-scale data collection of ecological trends (Cohn, 2008; DeVictor et
al., 2010). It is their size that provides a major strength to most citizen science programmes.
For example, in 2008, the Big Garden BirdWatch boasted around 400,000 participants in over
228,000 UK locations, essentially making it one of the world’s largest research teams
(DeVictor et al., 2010). This level of national engagement allows for great statistical power and
robustness when analysing the collated data (Greenwood, 2007). While some authors have
expressed concerns about the quality of data gathered by non-experts (Delaney et al., 2008;
Fitzpatrick et al., 2009), other studies have demonstrated that citizen scientists can provide
results similar to those of experts, even in the absence of specialist ecological training
(Newman et al., 2003; Schmeller et al., 2009). Thanks to the work of citizen scientists, data has
been collected to provide information on almost every taxonomic group, from fungi (e.g.
MykoWeb)

to

fish

(e.g.

Reef

Environmental

Education

Foundation

(REEF)

http://www.reef.org/), allowing insights into important conservation issues including range
shifts, phenology and changes in species richness and community composition (Dickinson et
al., 2010).
15
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In addition to its value with respect ecological research, citizen science can make a
considerable contribution toward reducing society’s growing estrangement from the natural
world (Ryan et al., 2010). One major factor contributing to this widening gap is the large
proportion of people residing in urban areas (Miller, 2005), with over 70% of the global
population expected to inhabit urban areas by 2050 (United Nations, 2008). Individuals are
typically spending less time in outdoor environments, resulting in negative consequences
relating to their mental and physical well-being (Miller, 2005). Although authors do not
advocate citizen science participation as a panacea for reversing this trend, such schemes
provide an opportunity to directly engage adults and children in conservation and are
considered a promising step in reconnecting the public with their natural environment (Miller,
2005; Ryan et al., 2010;; DeVictor et al., 2010).

Moreover, authors are considering the impact of citizen science programmes on sustained
conservation behaviour changes (e.g. Miller and Hobbs, 2002). Many schemes attempt to foster
conservation stewardship and invest resources in providing individuals with an environmental
education, yet there is little evidence to support the claim that education leads to behaviour
change (Asah and Blanhna, 2012).

The growth of the Internet over the past decade and the impact it could have on society has
concerned researchers from numerous disciplines including politics, psychologists and
sociologists (Putnam, 2000; Boulianne, 2009). However, the greater use of the Internet has
offered opportunities for a variety of online citizen science programmes (Howe, 2006; Lepczyk
et al., 2009; Silvertown, 2009). For the volunteer, the convenience of the Internet means they
can contribute to scientific studies easily. However, benefits derived from other environmental
projects including the ability to socialise with individuals with similar interests and outdoor
16
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exercise (Bushway et al., 2011) may not be as obtainable. In a time of budget cuts and rising
research costs, the growth of so called ‘digital citizen science’ is becoming progressively more
common. Initiatives such as Garden Wildlife Health (GWH) allow individuals to contribute
towards ecological research without leaving the confines of their own homes. They also
provide the opportunity for conservationists to work with vast datasets and build scientific
studies (Silvertown, 2009).

Despite the recognised importance of citizen scientists and their contribution to all scientific
fields, there have been few attempts to understand what motivates individuals to engage with
citizen science schemes, even though such information could improve the design, management
and recruitment of projects (Grese et al., 2000; Nov et al., 2011). It has been suggested that
both extrinsic and intrinsic motivations for participation in such initiatives determine an
individual’s likelihood of contribution (Lakhani & Wolf, 2005). Other authors, looking more
specifically at digital citizen science, have highlighted the desire to help scientific research and
gain technical knowledge as the most important motivations of online contributors (Anderson
et al., 2002; Holohan & Garg, 2005). Although this research exposes some interesting potential
drivers, none have looked specifically at environmental digital citizen science schemes and it is
unclear whether previous findings can be accurately transferred.

It has been estimated that around half of the UK population contributes time to some form of
volunteer programme (Palmer, 2000), but exact figures are not known. Although many NGOs
collect demographic data for their members or volunteers, to our knowledge this has never been
compared to motivations or indeed to other programmes and the wider population. Moreover,
no study to date has considered the long-term retention of individuals in digital citizen science
programmes.
17
!

In terms of studying digital citizen scientists, we can draw from findings within the larger field
of volunteerism. The study of volunteerism is a multi-disciplinary field, attracting attention
from volunteer managers, marketers and psychologists (Smith, 1994). For some time now
much emphasis has been placed on understanding participation in volunteering activities with
the aim of developing more effective management strategies for recruitment and commitment
(Brussel and Forbes, 2006). Through the development of frameworks, psychological research
in this field has outlined a number of key initial motivations for engagement (Table 2.1).

Table 2.1. Most common motivations identified in volunteer participation studies.
Identified Motivation
Collective Motives (e.g. perceived
importance of the project goal)
Norm-oriented Motives (e.g. expectations
regarding reactions of family/friends)

Reference
Clary and Snyder, 1990,1991; Clary et al., 1992;
Esmond and Dunlop, 2004; Nov et al., 2011a; Nov
et al., 2011b
Clary and Snyder, 1990,1991; Clary et al., 1992;
Esmond and Dunlop, 2004; Nov et al., 2011a; Nov
et al., 2011b

Enjoyment
Community Reputation
Social Interaction

Nov et al., 2011
Clary et al., 1992; Esmond and Dunlop, 2004; Nov
et al., 2011a; Nov et al., 2011b
Esmond and Dunlop, 2004; Nov et al., 2011a; Nov
et al., 2011b

Reciprocity (e.g. belief that ‘what goes
around comes around’)

Esmond and Dunlop, 2004

Recognition

Esmond and Dunlop, 2004

Self-Esteem
Protective (e.g. to reduce guilt or address
personal issues)
Career Development
Understanding (e.g. learning more about
the cause)

Clary and Snyder, 1990,1991; Esmond and Dunlop,
2004
Clary and Snyder, 1990,1991; Clary et al., 1992;
Esmond and Dunlop, 2004
Clary and Snyder, 1990,1991; Esmond and Dunlop,
2004
Clary and Snyder, 1990,1991; Clary et al., 1992;
Esmond and Dunlop, 2004
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2.2

Conservation Psychology

Although much of the research and management surrounding environmental and conservation
issues still remains in the natural science domain, there has been a call to integrate social
science techniques to mitigate the ever-growing pressures on our natural world (Mascia et al.,
2003; Fox et al., 2006; Raymond and Knight, 2013; Sandbrook et al., 2013). The field of
conservation psychology grew out of the already defined environmental psychology in the late
1990s (Clayton, 2012). The field encourages contributions from a variety of disciplines with
the aim of understanding and promoting healthy, sustainable relationships with the
environment, predominantly drawing on tools developed in other psychological research areas.
Interest in conservation psychology is increasing rapidly, especially with recent calls to
incorporate more of the social sciences in the wider conservation biology research (Biggs et al.,
2011; Raymond and Knight, 2013).

Two broad themes are widely accepted under the remit of conservation psychology: 1)
motivating people to act in more environmentally friendly ways; and, 2) encouraging
individuals to be engaged with and care about their natural environment (Saunders, 2003). Yet,
despite a growing body of academic research, conservation psychology techniques are seldom
applied to programme management. Authors argue that the employment of such tools can be
invaluable to conservation issues and encourage widespread pro-environmental behaviour
(Clayton and Brook, 2005).

2.2.1 Volunteer Functions Inventory (VFI)
Currently the functional theory of motivations, first developed by Katz (1960), is the most
widely used psychological conceptual framework employed to understand an individual’s
motivations. The Volunteer Functions Inventory (VFI; Clary and Snynder, 1991) builds on the
19
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basic principles of functional theory. Clary and Snyder identified six motivational functions to
encompass the variety of reasons why individuals volunteer (Table 2.2). In comparison to two
or three factor (e.g. those developed by McClelland et al., 1953; McCurely and Lynch 1994)
models or uni-dimentional models (e.g. Cnaan and Goldberg-Glen, 1991), VFI is a multimeasure model and encapsulates the complexity of motivations much more effectively (Okun
and Barr, 1998). Since the VFI was developed, it has been used in a variety of studies and
rigorously tested for its reliability (e.g. Clary et al., 1992; Allison et al., 2002; Okun and
Schultz, 2003).

Table 2.2. Functional motives (or themes) described by Clary and Snyder (1991).
Function
Understand
Social
Value
Protective
Career
Enhancement

Description
Involving a sense of learning and a way to gain knowledge,
skills and abilities.
A mechanism to develop and strengthen social ties and
skills.
The ability to express altruistic and humanitarian values.
A way to protect an individual’s ego from the difficulties
experienced in wider life.
The possibility to improve present and future career
prospects.
The opportunity to help ones ego grow and develop.

Most applications of the VFI framework have focused on forms of volunteering that would not
be considered ‘environmental volunteering’ (e.g. Snyder et al., 2000; Esmond and Dunlop,
2004), with no known examples of its application to environmental digital citizen science.
Furthermore, no studies have attempted to explain the variation in motivations observed with
socio-demographic/socio-economic characteristics.
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2.2.2 Connectedness to Nature Scale (CNS)
Recent literature has called for research into how the concept of ‘connection to nature’
incorporates into volunteer motivation (Guiney and Oberhauser, 2009) in order to understand
how connection to nature influences volunteering, with the aim to make programmes more
effective. In addition, Guiney and Oberhausser (2009) argued that the key drawback of VFI
studies is their lack of consideration for how a connection to nature influences motivations.
Developed in 2004 by Mayer and Frantz, the ‘Connectedness to Nature Scale’ (CNS) measures
an individual’s level of feeling emotionally connected to the natural world and is one way of
filling this knowledge gap and complementing the VFI framework. It is a multi-measure scale
that builds on work developed previously by Schultz (Inclusion of Nature in the Self, INS;
2002). Unlike INS, CNS is a multi-item scale and therefore more reliable (Schultz et al., 2004)
and allows individuals to more accurately report their connection to nature (Mayer and Frantz,
2004). Other established methods including the New Environmental Paradigm, developed by
Dunlap et al. (2000), focus on the respondent’s cognitive beliefs rather than emotional reactions
to the nature around them. Studies have shown CNS has a high reliability when compared with
other methods (Frantz et al., 2005; Mayer and Frantz, 2004) and it has been identified as a
robust indicator of pro-environmental altruism (Perrin and Benassi, 2009). Authors have noted
a moderately strong positive relationship between CNS and environmentally friendly actions
(Mayer and Frantz, 2004), yet this has not been widely tested and more evidence is needed to
support this.
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Chapter Three

3.0

Methods

3.1

Questionnaire Development

A self-administered online questionnaire (Appendix 1) was developed within Qualtrics
software (Version 37,892; http://www.qualtrics.com/). Three separate methods were employed
within the questionnaire, with the aim to fully understand the motivations of GWH reporters: 1)
open-ended questions; 2) a categorical closed-ended question; and, 3) Likert-scale questions
based on the VFI (Clary et al., 1998).

Open-ended questions were utilised based on the findings of recent studies (Allison et al., 2002;
Bruyere and Rappe, 2007). They concluded that when paired with additional methods like VFI,
they allowed for any additional motives to be considered and would often provide more context
to the VFI results. Further, they allow an unbiased response before individuals see VFI-related
statements or any other questions within the survey. Respondents were asked to highlight their
two most important motivations for reporting information to GWH (Appendix 1).

Based on feedback provided by a focus group carried out with GWH project team members, 11
statements were developed that were predicted to be specific project-related motivations which
may underpin people submitting wildlife disease incident records. For example, ‘I reported to
GWH because I was concerned about potential health risks to humans’ (Appendix 1).
Respondents were asked to select up to five of these reasons that they felt were most accurate at
describing the reasons for their contribution to GWH. A ‘none of the above’ and ‘other’ option
were also available, should individuals feel that the provided options were not suited to them.
Both the project-related statements and open-ended questions allow for the triangulation of
22
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findings, reducing the potential for bias and increasing the robustness of results (Jick, 1979;
Thurmond, 2004).

A modified version of Clary and Snyder’s VFI was developed based on the peer-reviewed
literature. Minor alterations were made to individual statements to ensure their relevance to
GWH volunteers, for example, the word volunteer, was replaced by contribute to GWH. A total
of six motivation themes identified by Clary et al. (1998) make up the VFI, comprising a total
of 30 Likert-scale items in the questionnaire to measure motivations.

Post-piloting (please section 3.2 below), the decision was taken to use a five point Likert-scale,
rather than seven. This was a result of feedback suggesting that individuals struggled to use the
seven point scale accurately. This alteration of the Likert-scale did not reduce the validity of the
VFI and has been adopted in similar studies previously (e.g. Asah and Blahna, 2012).

After completing the VFI, another question asked respondents to specify their intention to
continue their involvement with GWH, specifically if they would: 1) continue to report
incidents to GWH; 2) report information to another programme, but not GWH; or, 3) not
continue to report to GWH or any different programme. This question was included to gain an
insight into the individual’s likelihood of continuing with the project therefore giving an
indication of future participant retention.

To determine the level of emotional connection to nature individual’s had, the Connectedness
to Nature Scale (CNS) was chosen for the questionnaire due to its robustness and accuracy.
This standardised measure was not altered, with all wording remaining the same for this survey
(Mayer and Frantz, 2004), containing 14 Likert-scale statements (Appendix 1).
23
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Questions were incorporated into the end of the questionnaire to collect information including
age, gender, household income prior to tax, level of education and disability status (Appendix
1). Categories were matched to those used in the 2011 Census (Office for National Statistics,
2014) to allow for comparison with the wider UK population. A ‘prefer not to say’ option was
provided for individuals who did not wish to answer specific questions.

3.2

Questionnaire Pilot

A pilot of the questionnaire was undertaken with both Systematic and Opportunistic
participants (n=11). GWH team staff contacted individuals initially and upon agreement to
partake in the pilot, the questionnaire was carried out over the phone in order to gain feedback
from respondents whilst they were completing the questionnaire. Once all pilots had been
conducted, edits were made to the questionnaire (see section 3.1 for specific alterations) to
reflect the feedback received, before finalising the format and question wording. Data collected
from the pilot were later discarded and not incorporated into the analysis.

3.3

Questionnaire Delivery

All GWH contributors (from July 2013, the start of the project, to June 2014) were given the
opportunity to participate in the questionnaire (N=734). Both distinctive groups (defined in
section 1.2) received the questionnaire. These groups were kept separate throughout the data
collection process.

Individuals were contacted via email, inviting them to take part in the research. A detailed
overview of the project was provided, including a list of all the organisations involved. Before
starting the questionnaire respondents were asked to confirm they were over the age of 18 and
24
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that they provided informed consent to be included in the research. Incentives in the form of
ZSL London Zoo or Whipsnade Wild Animal park concessionary tickets and BTO Wildlife
Gardening literature were used to encourage participation in the questionnaire. A modified
Dillman approach (Dillman, 1991) was used to maximise response rates, with a reminder email
sent six days after the initial invitation. The questionnaire was left open online for a period of
two weeks.

3.4

Data Analysis

A combination of both qualitative and quantitative methods were undertaken to analyse the
data. All quantitative methods were carried out using R (Version 3.1.1; R Core Team, 2013)
and SPSS (IBM, Version 22).

Answers from socio-demographic/socio-economic questions were compiled and converted into
percentage data to allow for comparison, not only between Systematic and Opportunistic GWH
cohorts, but also the wider UK population. Socio-demographic data for the UK was obtained
from the 2011 Census (Office for National Statistics, 2014). Household income (before tax)
information was taken from the Institute for Fiscal Studies (Brewer et al., 2006), as more recent
data could not be located from a reliable source. The data were visually compared and anything
that was considered of theoretical or contextual interest was examined further using the
Pearson’s chi-squared test (X2; Pearson, 1900; Fisher, 1922).

Responses to the open-ended motivation question were coded separately for Opportunistic and
Systematic groups. Common subjects mentioned in answers were grouped together and
frequencies of these were compared for Systematic and Opportunistic reporters.
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Data from the additional question, requiring participants to select statements from GWH
project-related motivations for engagement, were split between the two distinctive groups of
respondents. The frequencies of each individual motivation being selected were totalled and the
most and least common of these identified.

In line with current psychometric literature, two methods were applied to the data obtained
from the VFI Likert-scale statements: 1) Factor Analysis; and, 2) Internal Reliability of
Consistency Analysis. The factor analysis was employed to ensure that the questionnaire items
were measuring the same underlying motivation themes as set out in the VFI. To ensure the
assumptions of the factor analysis were met, a correlation matrix was produced to ensure that
all variables were moderately correlated to each other. A Principal Axis Analysis was chosen to
find the lowest number of factors that could account for the variability in the original Likert
statement (Critchley et al., 2008). To ensure that all variables have high loadings on only one
factor, a rotation was conducted. An Oblique Promax rotation (Hendrickson and White, 1964)
was chosen to best fit a simple structure. Separate factor analyses were carried out for
Systematic and Opportunistic groups, with only factor loadings greater than 0.6 kept in the
model. The threshold of 0.6 factor loading was selected to be highly conservative, which was
possible due to the large sample size.

Measures of reliability are an important source of evidence when attempting to establish the
validity of any inference made from a questionnaire; especially those involving data derived
from Likert-scales (Gadermann et al., 2012). They ensure the themes consistently reflect what
is being measured. Here, McDonald’s Hierarchal Omega (ω_h) (McDonald, 1999) was used to
test the reliability of each of the factors produced from the factor analysis. Although
Cronbach’s Alpha is the most commonly used measure (Sijtsma, 2009), it is flawed in a
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number of ways, making it unsuitable for many situations. Specifically, the characteristic of
multidimensionality (commonly occurring in psychological data) causes a significant problem
for alpha (Sočan, 2000). In addition, alpha is associated with a number of strict assumptions
(e.g. tau-equivalent model) which, when broken, result in a misleading result (Lord and
Novick,1968; Revelle & Zinbarg, 2009). Research has shown that when tau-equivalent model
assumptions are met, Omega performs at least as well as Alpha. However, when assumptions
have been violated, Omega is much more accurate than Alpha and is therefore the preferred
choice (Zinbarg et al., 2005). As a result of these reported weaknesses, we adopted the Omega
method to obtain the most accurate indication of reliability. The Omega analysis was performed
in R using the ‘omega’ function provided in the psych package (Revelle, 2013).
The CNS score was then calculated by taking the mean value from each of the Likert-scale
statements. This was carried out to highlight both individual scores and a group score for
Systematic and Opportunistic cohorts. Once CNS scores had been calculated, a parametric ttest was undertaken to see if any significant difference between the mean values of the two
groups could be observed. Tests of normality were conducted prior to the t-test using numerical
and graphical methods; the Kolmogorov-Smirnov test was used due to the large sample size
obtained, along with ensuring the output from a normal Q-Q plot did not deviate from a linear
fashion.
A parametric one-way ANOVA was applied to see if any significant difference could be
detected between the mean score of the VFI themes. This was carried out within each cohort,
inputting all themes identified in the factor analysis. Although a useful test, the ANOVA does
not specify which of the means, if any, differ from each other. Therefore, a Tukey’s HSD test
was employed as a post hoc procedure. The Tukey test determines which groups in the sample
differ from each other by producing an Honest Significant Difference value, representing the
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minimum distance between two groups before said difference is deemed statistically significant
(Brillinger, 1984). Again, normality was tested for using a Kolmogorov-Smirnov test and
normal Q-Q plots.

After conducting the VFI to ascertain which motivations lead to people in the two GWH
cohorts participating in the project (Value and Understanding themes; please see section 4.2.1),
we wanted to determine which socio-demo/socio-economic factors might be important
predictors (i.e. better than random) that underpin such motivations. To do this, a multiple
regression analysis was undertaken, following the Information Theoretic (IT) approach, using
the Akaike Information Criterion (AIC) to compare models (Burnham and Anderson, 2004).
Although other methods such as stepwise are still common in ecological research, they are
associated with a number of drawbacks including bias in parameter estimation and
inconsistencies in model selection algorithms, which IT overcomes (Whittingham et al., 2006).

Household income, education, age and the individual CNS score were analyzed to see if they
could be used as predictors, with the mean response to the Value and Understanding Likertscale questions as the dependent variable. These variables were chosen due to the variation
within the sample and the importance of them identified in other environmental schemes (see
sections 4.2.3). This was carried out for Opportunistic and Systematic separately to identify any
differences between the two cohorts. The two measures associated with the AIC method of
comparing models are: 1) the delta AICi; and, 2) the AIC weight (wi). The delta AICi calculates
the difference between the AIC value of the ‘best model’ and all the other models considered.
Any models with a delta value of >2 were excluded (Mazerolle, 2006). The Akaike weight (wi)
represents the strength of evidence for each of the models produced, relative to all of the other
candidates. Using this information, all models were examined and the most parsimonious were
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identified. Averaged parameter estimates and R2 values are presented across the delta AICi <2
model set.

Finally, summary counts were calculated from the number of respondents within each group
that reported whether they would continue to submit reports to GWH in the future. This count
was used to represent an indication of future respondent retention.
!

29
!

Chapter Four

4.0

Results

A total of 723 GWH members were given the opportunity to participate in this research
(excluding the eleven participants who completed the pilot study) with 54.6% of questionnaires
returned completed (n=395).
4.1

Demographics

The majority of respondents to the questionnaire were women (63.1%), and this was true for
both cohorts (Table 4.1). Within the Opportunistic cohort, ages between 50 – 64 years were
most common (45.2%). In comparison, Systematic respondents more frequently fell into the 65
– 84 years category (55.4%). When these results are compared with the 2011 Census data
(Office for National Statistics, 2014), we see that this differs from the UK population with
older individuals participating (Table 4.1), suggesting that GWH reporters have a skewed age
distribution.

The majority of respondents classified themselves as ‘White - British’ for both Opportunistic (n
= 197, 90.4%) and Systematic (n = 169; 96.6%) groups. Although a significant proportion of
the respondents, the examination of the Chi-squared test suggests this does not significantly
differ from the wider UK population (X2 = 1.41, df = 2, p = 0.95).

A large proportion of individuals chose to not report their income during the online survey
(Table 4.1). By examining the subset of respondents that did supply information on household
income, the figures suggest that GWH participants have a higher income, on average, than the
wider public, however a large number of individuals chose not to respond to this question
(Table 4.1). Both Systematic and Opportunistic groups included individuals that were
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registered as disabled (Table 4.1), in a similar proportion as the general UK population
(10.8%).

The main result that can be seen from data collected surrounding employment is that the
majority of GWH reporters are retired. This was especially evident in the Systematic group (n =
131; 74.9%). The Opportunistic reporters still had a very high number of retired individuals (n
= 92; 44.9%), however this differed significantly from the Systematic cohort (X2 = 9.554, df =
1, p = 0.01). Moreover, there was a significant difference in the number of retired individuals,
between the UK public and GWH reporters (X2 = 47.158, df = 2, p = <0.001). Further analysis
showed an additional difference, the number of people who were employed and reported to
GWH was significantly lower than data collected by the ONS (Table 3; X2 = 29.017, df = 2, p
= <0.001).

There did not appear to be any significant differences between the two GWH groups in relation
to their highest level of education. Specific information regarding qualifications obtained above
a Bachelor’s degree is not collected in the 2011 Census. Therefore categories representing a
level of education at Bachelors degree level or higher were merged, so that they could be
compared with the wider UK population. A significant difference between GWH groups and
the national population was reported in the Chi-squared test (X2 = 8.164, df = 2, p = 0.05). This
result suggests that GWH reporters are significantly more educated, when compared with the
wider public.
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Table 4.1. Respondent demographic characteristics for each cohort, compared with the UK population

Variable

Opportunistic %

Systematic %

General UK
Population %*

Gender
Male
Female

(n = 212)
33.0
67.0

(n = 175)
38.3
61.7

48.5
51.5

Registered Disability
Yes
No

Age
18 - 29
30 - 49
50 - 64
65 - 84
Over 85

(n = 217)
5.1
21.2
45.2
28.1
0.5

(n = 175)
16
60
97
2

17.9
36.6
23.9
18.7
2.9

Employment Status
Unemployed
Employed
Self Employed
Student
Retired

(n = 205)
8.8
27.8
15.6
2.9
44.9

(n = 175)
2.9
18.9
3.4
74.9

5.1
60.5
11.2
4
19.2

Ethnicity
White British
White Irish
White Other
Mixed
Black Caribbean
Other Ethnicity

(n = 218)
90.4
1.4
3.7
0.5
0.5
3.7

(n = 175)
96.6
2.9
0.6
-

80.5
1
4.4
2.2
1.1
10.8

Employment Status
No formal qualifications
GCSEs (or equivalent)
A levels (or equivalent)
Bachelor level degree
Professional qualification
Postgraduate qualification
Other qualification

(n = 209)
4.8
14.8
16.7
18.7
23.9
21.1
N/A

(n = 170)
3.5
11.8
11.2
25.9
28.2
19.4
N/A

22.7
32.2
12.3
27.2**
5.7

Household Income
Under £5,000
£5,000 - £14,999
£15,000 - £24,000
£25,000 - £34,999
£35,000 - £44,999
Over £45,000

(n = 140)
2.1
15.0
20.0
25.7
17.9
19.3

(n = 103)
10.7
19.4
24.3
21.4
24.3

2.8
28.4
35.1
19.7
7
7

Variable

Opportunistic %

Systematic %

(n = 212)
11.3
88.7

(n = 149)
9.4
90.6

!
*!Data!obtained!from!ONS!Census!statistics!2011,!except!Income,!which!was!taken!from!information!supplied!by!the!Institute!for!Fiscal!Studies!(2006).!!
**!Individuals!who!have!completed!a!Bachelor!level!qualification!or!higher.!
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General UK
Population %*

10.8
89.2

4.2

Motivations of GWH Reporters?

4.2.1 Open-ended Question
For both groups of GWH reporters, the motivation of wanting to contribute towards research
efforts was the most frequently mentioned reason for reporting observed disease incidents, yet
more so for Systematic individuals (Table 4.2). Systematic reporters also more frequently
mentioned a desire to learn more about wildlife diseases, whereas in comparison, the
Opportunistic group more commonly reported a general concern about wildlife health. Further
discrepancies can be noted in relation to the mention of enjoyment. Within the Systematic
cohort, 13% (n = 23) identified enjoyment as a motivator for their contribution, opposed to just
1.4% (n = 3) in the Opportunistic group. Differences could also be noted when “available time”
was mentioned with 4% (n=7) of Systematic individuals discussing it as a motivator
(Opportunistic n = 0). Moreover, a high number of individuals from Systematic contributors
discussed having a scientific background (7.9% n = 14), in comparison to 2.8% (n=6) of
Opportunistic members that mentioned this.
!

!
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Table 4.2. Most commonly mentioned reasons for individual participation in Garden Wildlife
Health, compared between Opportunistic and Systematic contributors.

Total responses
Contribute to research efforts
Concern about wildlife health
Learn about why
Prevent future disease
Love for nature
Interest in wildlife
Seek advice
Importance of Citizen Science
Preserve species
Conformation not own fault
Help wildlife
Has a scientific background
Concern about wider wildlife health problem
Moral responsibility
Raise awareness
Concern about bird population
Help conservation
Reduce suffering
Prevent outbreak
Member of other organisation (seen as an
addition)
Maintain good garden environment
Monitor disease
Enjoyment
I should report it based advice on internet
Protect environment
For children engagement
Concern about policy reports
Influence policy
Concern about chemicals
BTO requested I report
Available time
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Opportunistic
Respondents
n
%
218
83
38.1
68
31.2
53
24.3
24
11.0
20
9.2
19
8.7
17
7.8
10
4.6
10
4.6
7
3.2
6
2.8
6
2.8
6
2.8
5
2.3
5
2.3
5
2.3
5
2.3
5
2.3
4
1.8

Systematic
Respondents
n
%
177
102
57.6
31
17.5
47
26.6
17
9.6
18
10.2
16
9.0
24
13.6
2
1.1
3
1.7
10
5.6
2
1.1
14
7.9
2
1.1
12
6.8
7
4.0
3
1.7
2
1.1
1
0.6
6
3.4

4

1.8

1

0.6

4
3
3
2
2
1
1
1
1
0
0

1.8
1.4
1.4
0.9
0.9
0.5
0.5
0.5
0.5
0.0
0.0

1
4
23
0
1
0
0
0
0
14
7

0.6
2.3
13.0
0.0
0.6
0.0
0.0
0.0
0.0
7.9
4.0

4.2.2 GWH Project Specific Motivations
Of the GWH project specific motivations, the most frequent choice for both Systematic and
Opportunistic individuals was to safeguard the welfare of wildlife (Opportunistic n = 196;
Systematic n = 150), followed closely by wanting to conserve their garden’s wildlife
(Opportunistic n = 177; Systematic n = 136) and wanting to learn about what affected their
wildlife (Opportunistic n = 87; Systematic n = 90). The responsibility to understand if
householder actions were contributing to disease, along with the wish to aid veterinarians were
also noted as important motivators, but were selected fewer times by respondents (Figure 4.1).
The hope of authorities disposing of the animal was only selected by one individual for the
Opportunistic cohort, making it the lowest motivation, followed by a concern about human
health risks (n = 7). A similar result was seen with the Systematic group, with no members
expressing a hope of authorities disposing of animals and very few concerned about the
potential health risk to humans (n = 4). In addition, access to veterinary advice (n = 1) and a
concern about health risks to domestic pets or livestock (n = 3) were chosen very infrequently.
No individuals reported an ‘other’ response in either group.
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"To$help$conserve$
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wildlife"$
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health"$$

Selected(Statement(

Figure 4.1. Five most commonly selected reasons for participating in Garden Wildlife Health
for Opportunistic and Systematic groups, against the proportion of individuals who identified
with the statement.

4.2.3 Volunteer Functions Inventory
The factor analysis revealed five factors for the Opportunistic individuals (Table 4.3), with the
original VFI theme of Protect and Enhance loading onto the same factor. The Kaiser-MayerOlkin value (0.881) exceeded the recommended threshold of 0.6 (Kaiser, 1974) meaning the
number of responses collected in the Opportunistic group was substantial enough to robustly
support a factor analysis. The Omega hierarchical values indicated a strong level of reliability
for the newly determined themes (Table 4.4).

The variables for Systematic respondents were categorised into four individual factors (Table
4.5). Enhance and Protect themes were again loaded onto a single factor. However, in addition,
the themes encompassing the Understand and Value elements were also loaded onto a single
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factor. The Kaiser-Meyer-Olkin value (0.879) suggested the number of respondents was
adequate for this procedure. As with the Systematic group, the Omega hierarchical values
indicate a strong level of reliability for the newly determined factors within the Systematic
cohort (Table 4.6).

Table 4.3. VFI Pattern Matrix for Opportunistic respondent Factor Analysis (n=218)
(Principle Axis Factoring extraction, Promax rotation with Kaiser Normalization).
1
Career Item 1
Career Item 2
Career Item 3
Career Item 4
Enhance Item 6
Enhance Item 7
Enhance Item 8
Protect Item 11
Protect Item 12
Protect Item 13
Protect Item 14
Social Item 15
Social Item 17
Social Item 18
Social Item 19
Understand Item 21
Understand Item 22
Value Item 25
Value Item 26
Value Item 27
% of variance explained

2
.791
.756
.818
.757

4

5

.732
.860
.876
.847
.707
.688
.723
.616
.710
.706
.688
.843
.725

29.53

11.34
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Factor
3

5.71

.753
.652
.605
4.68

2.33

Table 4.4. Opportunistic respondent means, standard deviations and McDonald’s Omega
Hierarchical Value for motivation factors.

Factor
Career
Enhance and Protect
Social
Understand
Value

Mean
x̅
1.41
1.49
2.19
4.07
4.46

Opportunistic Respondents
SD
Omega
σ
ω_h
0.79
0.85
0.86
0.83
1.2
0.76
0.92
0.72
0.75
0.67

Table 4.5. VFI Pattern Matrix for Systematic respondent Factor Analysis (n=177) (Principle
Axis Factoring extraction, Promax rotation with Kaiser Normalization).
Factor
1
Career Item 1
Career Item 2
Career Item 3
Career Item 4
Enhance Item 6
Enhance Item 7
Enhance Item 8
Protect Item 11
Protect Item 12
Social Item 15
Social Item 16
Social Item 17
Social Item 19
Understand Item 20
Understand Item 21
Understand Item 22
Value Item 24
Value Item 25
Value Item 27
Value Item 28
% of variance explained

2

4

.806
.852
.853
.738
.609
.687
.773
.874
.605
.805
.787
.820
.636
.637
.656
.713
15.71

29.91
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3
.833
.844
.726
.859

6.29

4.76

Table 4.6. Systematic respondent means, standard deviations and McDonald’s Omega
Hierarchical Value for motivation factors.

Factor
Career
Enhance and Protect
Social
Understand and Value

4.3

Systematic Respondents
SD
Omega
σ
ω_h
0.7
0.71
0.99
0.81
1.09
0.7
0.87
0.74

Mean
x̅
1.29
1.7
1.95
4.13

Significant Differences Between the Levels of Motivation Importance

The ANOVA indicated there was a significant difference between the responses of
Opportunistic individuals between the different factors at a level of p<0.001 (F = 841.4, df = 4,
p = <0.01). Post hoc comparisons using the Tukey HSD test indicated that the responses to all
factors significantly differed from each other, with the exception of the responses to the Career
factor with Enhance and Protect. A significant difference was also observed between the factors
at a level of p<0.001 (F = 652.3, df = 3, p = <0.01) for Systematic respondents. The post hoc
comparisons using the Tukey HSD test showed that all factors differed.
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4.4

How Connected to Nature are GWH Volunteers?

No significant difference was observed between the CNS score of the Opportunistic group and
the Systematic group (Figure 4.2; t = -0.436, df = 393, p>0.05).
5
Average(CNS(Score(

4.5
4
3.5
3
2.5
2
1.5
1
Opportunistic Respondents

Systematic Respondents

Figure 4.2. Mean Connection to Nature (CNS) Score for Opportunistic and Systematic groups.

4.5

Important Predictors of Motivations

AIC values were compared for all models generated. Following the rule of delta <2, five models
were identified as suitable to explain the variation observed within the Value factor for
Opportunistic reporters. From these, it can be seen that age, CNS scores, education and
household income were predictors (Table 4.7 and 4.8); however these variables only explain 4%
of the variation observed within this factor (r2 = 0.046). For the Understand factor, five models
meet the criteria of delta <2. Household income was not retained in any of the suitable models.
Age, CNS scores and education are seen to be important predictors of this factor based on their
contribution to the model (Table 4.9 and 4.10), yet they explain very little of the variation
observed (1.6%; r2 = 0.016). Again, following the rule of delta <2, three suitable models were
identified in the multiple regression for Systematic individuals (Table 4.11 and 4.12). Age, CNS
scores and education can be used to explain 22.5% of the variation observed within the
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Understand and Value factor (r2 = 0.23). Again, household income was not retained in any of
the suitable models, meaning it is not considered an important predictor for variation in the
Understand and Value factors.

Table 4.7. Parsimonious set of models explaining the variation in Value function for
Opportunistic reporters.
Model

AICc

Akaike Weight

Variation Explained

Intercept

1
2
3
4
5
Model Average

245.06
246.27
246.47
246.91
247.03
246.35

0.23
0.12
0.11
0.09
0.08
0.13

0.05
0.06
0.03
0.05
0.02
0.04

4.28

Table 4.8. Model averaged parameters explaining the variation in Value function for
Opportunistic reporters.
Variable
CNS*

B
0.16

(S.E.)
(0.43)

Education
Age

-0.06
-0.06

(0.03)
(0.06)

Income

-0.06

(0.04)

*Model intercept variable

Table 4.9. Parsimonious set of models explaining the variation in Understand function for
Opportunistic reporters.
Model
1
2
3
4
5
Model Average

AICc
359.19
360.29
360.48
360.58
360.77
360.26

Akaike Weight
0.18
0.1
0.09
0.09
0.08
0.11
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Variation Explained
0.02
0.02
0.02
0.01
0.01
0.02

Intercept

4.12

Table 4.10. Model averaged parameters explaining the variation in Understand function for
Opportunistic reporters.
Variable
CNS

B
0.112

(S.E.)
(0.12)

Education*

-0.08

(0.05)

Age

-0.08

(0.09)

*Model intercept variable

Table 4.11. Parsimonious set of models explaining the variation in Understand and Value
functions for Systematic reporters.
Model
1
2
3
Model Average

AICc
160.23
161.64
162.19
161.35

Akaike Weight
0.39
0.19
0.15
0.24

Variation Explained
0.22
0.23
0.23
0.23

Intercept

2.59

Table 4.12. Model averaged parameters explaining the variation in Understand and Value
functions for Systematic reporters.
Variable

B

(S.E.)

CNS

0.44

(0.08)

Education

0.03

(0.04)

Age

0.03

(0.07)

*Model intercept variable

4.6

Retention of Reporters

Almost all individuals from both groups reported that they would continue to contribute to the
work of GWH (98.17% of Opportunistic respondents; 98.87% of Systematic respondents) in the
future.
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Chapter 5

5.0

Discussion

Citizen science projects are inherently complex and it is key to fully discern motivations of
digital citizen science contributors, both for the successful development of GWH and for
consideration when building other programmes. Research has demonstrated that recognising and
incorporating motivations into conservation programmes improves their long-term effectiveness
(Farmer et al., 2011; Rotman etl al., 2012; Sorice et al., 2013) and in the case of digital citizen
science this should be viewed no differently (Nov et al., 2011).

The aim of this study was to determine who reports to the GWH project and to begin to
understand their motivations to partake in this research. Furthermore, we wanted to improve our
comprehension seeing how different characteristics affected participation and motivation. In this
Discussion, we review our study findings and consider their implications for the future of GWH
specifically, and more broadly for academic research and the managements of citizen science
programmes. Finally, recommendations are made for further research.

5.1

Who Reports to GWH?

As hypothesised, GWH volunteers were a relatively homogeneous group, predominately from
an older age bracket of which the majority were retired and highly educated. This trend was
especially evident within the Systematic participants. Presumably, this can be attributed to the
availability of time in the retired as opposed to working demographics. Systematic participants
report incidents (or lack thereof) each week, requiring a higher investment of time into the
programme. Opportunistic reports however, are completed on an ad hoc basis that does not
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require any further commitment, which is likely to explain the larger diversity of respondents.
The high likelihood of older households participating is not unique to GWH. The trend has been
noted in previous studies (e.g. Bushway et al., 2011; Jordan et al., 2011). Moreover, it has also
been identified that this demographic are generally attracted to science museums, science
television programs and other informal science education schemes (Nicholson, 1994; National
Science Board, 2002). It does however contradict claims made in other disciplines, for example
in computer science research, that Internet use was believed to promote a more diverse
demographic, specifically increasing the engagement of young generations and those of a lower
socio-economic status (Delli Carpini, 2000; Boulianne, 2009). This finding means that GWH is
only reaching a small proportion of the population, limiting the project’s engagement levels and
potential data collection.

Notably, few volunteers classify themselves as students. The importance of engaging this age
group in nature-based activities has been noted by McDougle et al. (2011), as a means to
improve their pro-environmental attitudes. By capturing a larger variety of the public in citizen
science, it can not only increase participation levels but can promote engagement in policymaking, pro-environmental thinking and wider scientific and conservation literacy (Weber
2000; McCormick et al., 2003; Bonney et al., 2009; Jordan et al., 2011). Newman et al. (2012)
suggested the use of novel technologies to diversify participation in citizen science efforts.
Although options like online gaming may be unsuitable for GWH data collection, utilising
mobile applications (apps) or increasing the use of social media outlets should be explored in
the future. For example, allowing the submission of incidents through an app would not only
allow for the continued standardisation of data collection but would also promote a more diverse
demographic. Apps are being increasingly utilised in engaging citizen scientists. For example,
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schemes like iSpot focus on specimen identification through mobile apps and now boast over
20,000 users (Snaddon et al., 2013).

The CNS scores of both Systematic and Opportunistic groups were incredibly similar, residing
around 3.8. Studies elsewhere have shown a similar finding when looking at the wider public,
regardless of their participation in citizen science projects. Most individuals surveyed scored a
value of around 3.9 (e.g. Gosling and Williams, 2010; Beery, 2013; Shaw et al., 2013).
Although this suggests that GWH volunteers have a similar CNS to the wider population, it
could be argued that the similarity in results questions the effectiveness of CNS scores to fully
represent an individual’s connection to the natural world or indeed discriminate between
different participants. Future research should be undertaken to further our understanding of this
potential limitation.

5.2

Motivations of GWH Reporters

From the analysis of the VFI, two main functions seem to be driving motivation in the GWH
project for both Systematic and Opportunistic individuals: ‘Understanding’ and ‘Value’,
although these are structured differently between the two groups. The themes remained as
separate entities within the Opportunistic group, however for Systematic respondents they were
combined into one factor, suggesting they were measuring the same underlying concept. This
finding suggests that for Systematic reporters, Value and Understanding motivations are
intertwined and therefore cannot be accurately split into separate factors. It is not entirely clear
from this study as to why this finding has occurred and therefore, further research would be
required to gain a more in-depth understanding of this result.
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The importance of Value and Understand functions was not unexpected, given the predicted
older demographic, functions such as Career would not be as relevant to participants in GWH as
they may be in other citizen science programmes. In addition, the online platform does not allow
for social networking capabilities that are present in other digital citizen science schemes (e.g.
Galaxy Zoo; Raddick et al., 2010 and Stardust@home; Allison et al., 2002), removing social
elements as a motivator. Other authors have also highlighted values and understanding as key
for environmental volunteers (e.g. Davila and Diaz-Morales, 2009; Nov et al., 2011).

Results found here are similar to that found by Bruyere and Rappe (2006), who tested the VFI
theory on various environmental volunteer programmes. Functions surrounding values and
furthering their knowledge of the subject ranked highly, whereas functions including Career
were regarded as less important. However, unlike the findings demonstrated in our study,
Bruyere and Rappe (2006) also found that Ego Enhancement and Protection motives were
valued highly. This difference may be attributed to the type of activity. GWH is a much more
scientific and less involved programme, in comparison to the active outdoor volunteering
project studies described by Bruyere and Rappe (2006), where contributors are not expected to
commit large amounts of time or take part in practical activities. Therefore it could be argued
that GWH participants are less connected with the work and research carried out, resulting in the
exclusion of self-esteem related functions. Similar findings have been seen within other digital
citizen science programmes (e.g. Nov et al., 2011), where ego motivations are not as important
to members, suggesting that this is a characteristic of Internet-based schemes.

The findings from the VFI align well with information observed through open-ended and
closed-ended questions. The most common themes for both Opportunistic and Systematic
respondents revolved around learning about why these diseases were present and affecting their
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garden’s wildlife, fitting into the function of Understand. Following value-driven motives, it
was themes about contributing to research efforts and concern about the health of animals that
were ranked as the most important. These issues were highlighted further in closed-ended
question with safeguarding individual animal welfare and conserving wildlife populations being
the most frequently selected, followed by the motivation to learn why these issues were
impacting wildlife. The similar findings across the different methods suggest that conclusions
drawn from the VFI are accurately representing the views of GWH reporters.

Further consideration of open and closed-ended questions indicate that Systematic reporters
were perhaps less concerned about safeguarding individual animal welfare and conservation,
instead appreciating the importance of understanding how their actions (e.g. garden
management) were affecting biodiversity and helping researchers learn more about disease. This
difference could not be clearly seen within the results of the VFI, with only slight differences
between the two groups, supporting the need for a mixed methods approach to gain the most
complete conclusions about volunteer motivation.

As with other studies (e.g. Ryan et al., 2000; Holohan and Garg, 2005; Davila and DiazMorales, 2009; Rotman et al., 2011), there is a key view that GWH contributors wish to gain
more knowledge of a particular issue or case study. This was clear not only through the VFI
scores, but also in the complementing approaches. By highlighting this attribute to potential new
volunteers and ensuring current contributors are fulfilling this goal it is possible to retain current
Opportunistic and Systematic reporters, whilst gaining new individuals (Ryan et al., 2000).
Currently, participating individuals seemed satisfied with GWH (based on their willingness to
continue contributing to the project), but as the programme grows in the future it will be
important to monitor this and ensure this trend continues. When designing new citizen science
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projects, managers must ensure that opportunities are provided to volunteers to increase their
knowledge and understanding. Feedback and an open line of communication are essential for
this aspect (Rotman et al., 2011). Moreover, highlighting learning opportunities provided by the
citizen science programme or ones that are linked to the same research area should also be
considered in the development of future schemes. This will not only enhance learning
opportunities, but can also be utilised as a platform to demonstrate what individual contributions
have achieved (Ryan et al., 2000), potentially increasing social aspects of projects and ensuring
individual’s efforts are acknowledged.

Most importantly for GWH, and potentially for wider environmental digital citizen science
projects, is the Value function. Volunteers have an underlying concern about their environment
and the biodiversity that inhabits it, noted continually through the literature and often attributed
to a long-standing and fundamental connection to nature (Grese et al., 2000; Roggenbuck and
Driver, 2000; Ryan et al., 2000). Although citizen science has frequently been hailed for its
ability to strengthen this connection, it must be recognised that this value for the natural
environment is fundamental to motivating initial involvement.

The lack of motivation surrounding social functions is expected, due to GWH being focused on
online reports. However, authors have shown that volunteers who have social bonds within a
programme, either with other volunteers or the organisers, are significantly more likely to have
higher participation levels (Donald, 1997; Grese et al., 2000). Social opportunities can easily be
implemented into digital citizen science programmes through frequent communication with
volunteers and tools like member forums. For example, iSpot encourages the use of social
networking tools to promote active communication between experts and citizen scientists
(Snaddon et al., 2013).
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Previous papers have discussed a concern that projects like GWH, which raise the profile of
wildlife diseases, promote concerns over human health implications (Joffe, 2011), having a
negative impact on an individual’s emotional well-being (Decker et al., 2010) and reducing
public support for wildlife conservation (Wobeser, 2006; Vaske et al., 2009). Our results
suggest this is not the case for the GWH project. Indeed, very few participants in either cohort
mentioned a concern about human health implications. This could be a result of the
demographic that report to GWH being more educated and therefore less influenced by mediahyped health scares (Decker et al., 2010). Therefore, additional research that considers
individuals who do not report to wildlife health-related citizen science schemes should be
undertaken before this belief can be confirmed.

5.3

Characteristics Influencing Motivations

Very little of the variation within Value or Understand functions could be explained through
individual characteristics for Opportunistic reporters. This finding suggests that other factors
must be impacting these functions that were not covered in our questionnaire. The variation
within Systematic contributors however could be more accurately predicted by characteristics in
the model. Our model suggested that 22.5% of the newly formed Value and Understand factor
could be explained by characteristics, specifically age, CNS scores and level of education. The
level of connectivity to nature has already been attributed to long-term involvement in
environmental volunteer programmes (Donald, 1997), so it is not unexpected that the same trend
would be attributed to citizen science projects. Age and level of education have also been
associated with participation in environmental schemes (Nicholson, 1994; Jordan et al., 2011).
Given the importance that has previously been associated with values and understanding drivers,
in future targeting, if continuous and large volumes of data are the goal of citizen science
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research, older individuals with a high connection to nature and education should be targeted for
future recruitment. However this approach may not be so suitable if programme goals surround
attracting a diverse volunteer demographic and engaging people in nature, something that is
often sought by funders and policy makers.

Although it can be seen from this study that the two groups hold similar motivations, the
mechanisms that predict these are different. This difference means citizen science programme
managers will have to consider how they target and engage these two distinctive groups. Given
only a small amount of variation could be explained by the variables used here, further research
is needed to discover what, if any, characteristics predict Opportunistic members motivations. It
is clear from this that although findings from other fields may be transferable to the Systematic
members, they are not so easily applied to Opportunistic individuals. This difference observed
between the two groups could be explained by the variation in commitment required. Many
Opportunistic contributors have only submitted one report and therefore their motivations for
doing so, although similar to Systematic reporters, may be driven by different mechanisms.
Further research would be required to tease out these drivers, for example using more
exploratory techniques like focus groups and interviews before more quantitative methods are
applied. Moreover, this study was not able to fully understand the element of chance and the
part it plays for Opportunistic members. Systematic reporters make a conscious decision to
participate on a regular basis, regardless of whether or not they observe sick or dead wildlife.
Opportunistic reporters however only contribute to GWH if they witness an incident and
therefore this could have a large impact on the demographics and motivations of individuals that
have participated. Although designing a study that would be able to effectively incorporate the
element of chance, it must be considered as a potential predictor.
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Motivations have been shown to divert over time (Snyder and Omoto, 1992; Omoto and Snyder,
1995; Nov et al., 2011). Consequently, a review of this study should be conducted after the
GWH project has been established for a longer time, accounting for the period of time
(especially in the case of Systematic reporters) individuals have been contributing data. This
will also allow for the consideration of not only initial motivations, but also factors that play an
important role at different stages of participation. Additional studies should also consider which
of these motivations or other characteristics lead to long-term commitment of volunteers.

It must be noted that this study did not collect information on potential barriers to participation
and this is an important element that must be considered when building environmental digital
citizen science projects and trying to engage members of the pubic (Cooper et al., 2007; Conrad
and Hilchey, 2011). Further research that considers members of the public who are aware of
GWH, yet choose not to contribute data should be undertaken to understand these barriers and
develop ways of overcoming them.
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Chapter Six

6.0

Conclusion

Understanding why people participate in environmental digital citizen science is essential if we
hope to maximise engagement in future projects. This study has outlined important motivations
for opportunistic and systematic reporters to environmental digital citizen science schemes,
using GWH members as a case study. Although these motivations could be predicted for
Systematic members, characteristics included here could not accurately predict Opportunistic
individuals. A key taking from this study should be that programme coordinators should
consider these highlighted motivation functions in project development to maximise
involvement and retention. However, this area of research is inherently complex and therefore
further research is needed before we can fully comprehend the reasons for participation in these
schemes.
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Appendix
Appendix 1. Transcript of online questionnaire given to both Opportunistic and Systematic reporters.

!
!
Garden!Wildlife!Health!Motivations!
!!
The$questionnaire$will$take$approximately$15#minutes#to#complete.$$We$will$ensure$that$
your$ responses$ are$ kept$ anonymous.$ The$ information$ you$ provide$ will$ be$ shared$
between$ the$ GWH$ partner$ organisations$ (the$ Zoological$ Society$ of$ London,$ the$ British$
Trust$ for$ Ornithology,$ Froglife$ and$ the$ Royal$ Society$ for$ the$ Protection$ of$ Birds)$ and$
Imperial$College$London.!
!!
Please$answer$the$questions$as$honestly$as$possible.$$Whilst$some$of$the$questions$might$
not$seem$directly$relevant$to$GWH,$they$are$equally$important$and$we$appreciate$your$
time$and$patience$in$completing$them$all.!
$!
!!
Please!confirm!you!are!over!the!age!of!18!and!willing!to!participate!in!this!study!
Yes,!I!am!over!the!age!of!18!and!willing!to!participate!in!this!study!
No,!I!am!under!the!age!of!18!and/or!not!willing!to!participate!in!this!study!
!
!

Which#of#the#following#describe#you#most#effectively?#(tick#one)#!
•

!I!have!reported!sick!or!dead!garden!wildlife!via!the!Garden!Wildlife!Health!website!but!not!
submitted!a!case(s)!for!postDmortem!examination!!

•

!I!have!reported!sick!or!dead!garden!wildlife!via!the!Garden!Wildlife!Health!website!and!also!
submitted!a!case(s)!for!postDmortem!examination!!

#
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Are#you#a#member#of#the#British#Trust#for#Ornithology#(BTO's)#Garden#BirdWatch?!!
•

!Yes!!

•

!No!

Have#you#previously#contributed#to#any#British#Trust#for#Ornithology#(BTO)#surveys#other#than#
Garden#BirdWatch?!!
•

!No!!

•

!Yes!(please!specify)!

!!

Please tell us the TWO most important reasons why you have contributed to the
Garden Wildlife Health Project.
Use up to 20 words per reason and please be as specific as possible.

What#were#your#personal#reasons#for#contributing#to#Garden#Wildlife#Health#(GWH)?!
(tick#between#1E5#statements)!
•

!To!access!veterinary!advice!!

•

!Concern!about!the!potential!health!risks!to!humans!!

•

!Concern!about!the!potential!health!risks!to!domestic!pets!or!livestock!!

•

!To!safeguard!the!welfare!of!wildlife!in!my!garden!!

•

!To!help!conserve!my!garden’s!wildlife!!

•

!To!learn!about!the!problems!that!affect!wildlife!in!my!garden!!

•

!I!felt!I!had!a!responsibility!to!see!if!my!actions!were!harming!local!wildlife!!

•

!I!wanted!to!help!the!vets!learn!more!about!wildlife!health!!

•

!I!wanted!to!learn!more!about!how!I!could!help!conserve!wildlife!!

•

!Someone!told!me!I!should!report!the!sick!or!dead!animal!!

•

!I!hoped!authorities!would!dispose!of!the!animal!!

•

!Other!(please!specify):!

•

!None!of!the!above!

!!
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Please indicate how important or accurate each of the following statements are
for you
Strongly#
Disagree#

Statement#
I!enjoy!watching!wildlife!in!my!
garden!
I!believe!wildlife!friendly!
gardening!is!important!
I!am!concerned!about!the!
welfare!of!wild!animals!
I!believe!that!disease!is!a!natural!
process!in!wild!animals!and!
therefore!we!should!not!
interfere!
Human!activity!can!contribute!
to!disease!in!wild!animals!
I!try!to!encourage!wildlife!in!my!
garden!
Monitoring!wildlife!disease!is!a!
responsibility!shared!by!all!
members!of!the!public!
I!feel!responsible!for!the!wildlife!
in!my!garden!and!its!health!
I!believe!that!disease!in!local!
wildlife!is!an!important!threat!to!
conservation!
I!want!to!learn!more!about!how!
I!can!help!control!disease!in!my!
garden!wildlife!
I!believe!my!contribution!might!
prevent!future!illness,!even!if!it!
does!not!help!the!sick!or!dead!
animal!I!report!
I!live!in!a!remote!area,!so!I!feel!
that!my!reports!have!extra!
importance!

Disagree#

Strongly#
Agree#

Agree#

!

!

!

!
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!

!

!
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Neither#
Agree#or#
Disagree#

Please indicate how important each of the following possible reasons for
contributing to the Garden Wildlife Health (GWH) Project is to you
Statement#
Participating!in!GWH!will!help!
me!move!towards!a!job!where!I!
would!like!to!work!
My!friends!contribute!towards!
similar!projects!
I!am!concerned!about!the!
welfare!of!the!wild!animals!
within!my!garden!
People!I!am!close!to!wanted!me!
to!contribute!towards!GWH!
Helping!GWH!makes!me!feel!
important!
People!I!know!share!an!interest!
in!helping!similar!causes!
No!matter!how!bad!I!feel,!
helping!GWH!helps!me!forget!
about!it!
I!am!genuinely!concerned!about!
the!health!of!my!local!wildlife!
By!helping!GWH!I!feel!less!lonely!
By!helping!GWH!I!can!make!new!
contacts!that!may!help!me!in!
my!chosen!career!
Helping!GWH!relieves!me!of!
guilt!
I!can!learn!more!about!the!
health!of!my!garden!wildlife!
Participating!in!GWH!increases!
my!selfDesteem!
Contributing!towards!GWH!
allows!me!to!gain!a!new!
perspective!on!the!health!of!my!
garden!wildlife!
GWH!allows!me!to!explore!
different!career!options!
I!feel!compassionate!towards!
my!local!wildlife!
Others!whom!I!am!close!with!
place!a!high!value!on!
community!service!
Helping!GWH!lets!me!learn!
more!about!wildlife!disease!

Not#at#all#
Not#
Neutral#
Important# Important#
!
!
!

Somewhat#
Very#
Important# Important#
!
!
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through!direct!experience!
I!feel!it!is!important!to!
contribute!towards!this!cause!
Participating!in!GWH!helps!me!
to!work!through!personal!
problems!
Contributing!towards!GWH!will!
help!me!succeed!in!my!chosen!
career!
I!can!do!something!for!a!cause!
that!is!important!to!me!by!
reporting!information!to!GWH!
Contributing!towards!similar!
programmes!is!an!important!
activity!to!the!people!I!know!
best!
Helping!GWH!is!a!good!escape!
from!my!own!troubles!
I!can!learn!more!about!the!
health!of!wildlife!through!my!
contribution!to!GWH!
Reporting!information!to!GWH!
makes!me!feel!needed!
By!contributing!towards!GWH,!it!
makes!me!feel!better!about!
myself!
The!experience!I!gain!through!
helping!GWH!will!look!good!on!
my!resume!
I!think!aiding!GWH!is!a!way!to!
make!new!friends!
Through!reporting!information!
to!GWH!I!can!explore!my!own!
strengths!
!
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Please#indicate#how#accurate#each#of#the#following#statements#is#for#you!
Statement#
By!participating!in!GWH,!I!made!
new!contacts!that!might!help!my!
business!or!career$
People!I!know!best!know!that!I!am!
helping!this!cause$
A!cause!I!am!genuinely!concerned!
about!is!being!helped!through!my!
contribution!to!GWH$
From!helping!GWH,!I!feel!better!
about!myself$
Supporting!GWH!allows!me!the!
opportunity!to!escape!some!of!my!
own!troubles$
I!have!learnt!more!about!the!
health!of!wildlife!through!my!
contribution!to!GWH$
As!a!supporter!of!GWH,!I!have!
been!able!to!explore!possible!
career!options$
My!friends!have!found!out!I!help!
GWH$
My!selfDesteem!is!enhanced!by!
contributing!to!GWH$
I!have!been!able!to!work!through!
some!of!my!own!personal!
problems!by!contributing!towards!
GWH$
I!have!been!able!to!learn!more!
about!wildlife!health!and!diseases!
by!helping!GWH$
I!am!enjoying!my!experience!with!
GWH$
My!experience!helping!GWH!has!
been!personally!fulfilling$
Contributing!towards!GWH!has!
been!worthwhile$
I!have!been!able!to!make!an!
important!contribution!by!
volunteering!for!GWH$
I!have!accomplished!a!great!deal!of!
'good'!through!my!contribution!to!
GWH!

Not#at#all# Somewhat#
Neutral#
Accurate# Inaccurate#
$
#
#

Somewhat#
Very#
Accurate# Accurate#
#
#
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$
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One#year#from#now,#I#will#be#(please#select#one#answer#as#your#best#guess#as#of#today)!
•

!Submitting!more!reports!to!GWH!(if!I!see!more!sick!or!dead!garden!wildlife)!!

•

!Helping!another!organisation!(not!contributing!to!GWH)!!

•

!Not!helping!GWH!or!another!organisation!

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
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Please#answer#each#of#these#questions#in#terms#of#the#way#you#generally#feel.#Be#as#honest#as#
you#can,#there#are#no#right#or#wrong#answers.!
Statement#

Strongly#
Disagree#

Disagree#

I!often!feel!a!sense!of!oneness!with!
the!natural!world!around!me
I!think!of!the!natural!world!as!a!
community!to!which!I!belong
I!recognize!and!appreciate!the!
intelligence!of!other!living!organisms
I!often!feel!disconnected!from!
nature
When!I!think!of!my!life,!I!imagine!
myself!to!be!part!of!a!larger!cyclical!
process!of!living
I!often!feel!a!kinship!with!animals!
and!plants
I!feel!as!though!I!belong!to!the!Earth!
as!equally!as!it!belongs!to!me
I!have!a!deep!understanding!of!how!
my!actions!affect!the!natural!world!
I!often!feel!part!of!the!web!of!life!
!
I!feel!that!all!inhabitants!of!Earth,!
human,!and!nonhuman,!share!a!
common!life!force!
Like!a!tree!can!be!part!of!a!forest,!I!
feel!embedded!within!the!broader!
natural!world!
When!I!think!of!my!place!on!Earth,!I!
consider!myself!to!be!a!top!member!
of!a!hierarchy!that!exists!in!nature!
I!often!feel!like!I!am!only!a!small!part!
of!the!natural!world!around!me,!and!
that!I!am!no!more!important!than!
the!grass!on!the!ground!or!the!birds!
in!the!trees!
My!personal!welfare!is!independent!
of!the!welfare!of!the!natural!world!
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Neither#
Agree#or#
Disagree#

Agree#

Strongly#
Agree#

Finally,!we!want!to!learn!more!about!who!helps!Garden!Wildlife!Health!so!we!
can!understand!who!we!need!to!reach!in!the!future.!
!!
The!following!questions!are!based!on!those!routinely!used!in!the!national!census.!If!you!would!rather!
not!share!this!information,!we!have!included!a!'prefer!not!to!say'!option.!
#
What#is#your#gender?#!!
•

!Male!!

•

!Female!!

•

!Prefer!not!to!say!!

What#is#your#age?#!!
•

!18D29!!

•

!30D49!!

•

!50D64!!

•

!65D84!!

•

!Over!85!!

•

!Prefer!not!to!say!!

What#is#your#ethnicity?#!!
•

!White!D!British!!

•

!White!D!Irish!!

•

!White!D!Other!!

•

!Mixed!–!White!and!Black!Caribbean!!

•

!Mixed!–!White!and!Black!African!!

•

!Mixed!D!Other!!

•

!Asian!D!Indian!!

•

!Asian!D!Bangladeshi!!

•

!Asian!D!Other!!

•

!Black!–!Caribbean!!

•

!Black!–!African!!

•

!Black!D!Other!!

•

!Chinese!or!other!ethnic!group!!

•

!Prefer!not!to!say!!
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Do#you#consider#yourself#to#have#a#longEstanding#physical#or#mental#health#condition,#
impairment#or#disability?#!!
•

!Yes!!

•

!No!!

•

!Prefer!not!to!say!!

What#is#your#annual#household#income#(before#tax)?!!
•

!Under!£5,000!!

•

!£5,000!D!14,999!!

•

!£15,000!D!£24,999!!

•

!£25,000!–!£34,999!!

•

!£35,000!D!£44,999!!

•

!>£50,000!!

•

!Prefer!not!to!say!!

What#is#your#marital#status?#!!
•

!Never!Married!!

•

!Married!or!in!a!registered!sameDsex!civil!partnership!!

•

!Widowed!(and!not!remarried!or!in!a!registered!partnership)!!

•

!Divorced!(and!not!remarried!or!in!a!registered!partnership)!!

•

!Prefer!not!to!say!!

What#is#your#employment#status?#!!
•

!Currently!Unemployed!!

•

!Employed!!

•

!Self!Employed!!

•

!Student!!

•

!Retired!!

•

!Prefer!not!to!say!!

#
#
#
#
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What#is#your#highest#level#of#education?#!!
•

!No!formal!qualifications!!

•

!GCSEs!(or!equivalent)!!

•

!A!levels!(or!equivalent)!!

•

!Bachelor!level!degree!!

•

!Professional!qualification!!

•

!Post!graduate!qualification!!

•

!Prefer!not!to!say!!

How#many#adults#over#the#age#of#18#are#in#your#household?#!!
•

!One!individual!!

•

!Two!individuals!!

•

!Three!individuals!!

•

!Four!individuals!!

•

!>4!individuals!!

•

!Prefer!not!to!say!!

How#many#dependents#are#in#your#household#(children#under#18)?#!!
•

!No!dependents!!

•

!One!dependent!!

•

!Two!dependents!!

•

!Three!or!more!dependents!!

•

!Prefer!not!to!say!!

In#which#country#do#you#live?#!!
•

!England!!

•

!Scotland!!

•

!Wales!!

•

!Northern!Ireland!!

Please#provide#your#full#postcode!!

!
#
#
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Please#use#this#space#to#add#any#further#information#you#feel#is#relevant#to#our#research#!!
!
!
!
!
!
!
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