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Abstract:
Citizen Science; defined by the collaboration of qualified scientists and volunteers, has
experienced considerable expansion and diversification within recent times. Smartphones;
a modern technology development, have the potential to further democratise Citizen
Science to the general public. Researchers based at Imperial College London have
developed EpiCollect software. EpiCollect software consists of two main components;
Firstly, a web application which allows anyone to create generic data collection forms and
an associated project homepage. Secondly; the EpiCollect smartphone application, where
these data forms can be loaded and completed by volunteers who have the required
smartphones; with an attached GPS location and photo. These data forms can then be
synchronised back to the project homepage; where data can be viewed in a tabular database
or mapping interface. EpiCollect has predominately been used for collecting epidemiology
data but EpiCollect software could also be utilised for data collection in many other areas,
including Citizen Science. This dissertation set out to create a Citizen Science project; ‘The
Great Yew Hunt’; to discuss and evaluate the benefits as well as drawbacks of creating
such projects in conjunction with EpiCollect software.

The Great Yew Hunt project was created on the 27/11/10 and was promoted through
posters, websites and social networks to recruit random volunteers. Additionally,
community groups with members already experienced with tree identification and
verification were emailed with recruitment requests. There were no responses from the
recruitment of random volunteers. Instead, several members of the Wokingham District
Veteran Tree Association (WDTVA) gathered data for The Great Yew Tree Hunt. They
also provided qualitative opinions and a quantitative usability measure of EpiCollect
software.
Creating a Citizen Science project with EpiCollect software was found to produce
numerous benefits. These included data collection and collation time savings and increases
in data quality. EpiCollect received positive feedback from the WDTVA and also received
a high usability score; which was adjectively rated as ‘good’. The principle drawback were
the difficulties and problems associated with the recruitment of random volunteers. Future
and further research areas include; investigating best practises for promoting and recruiting
random participants for EpiCollect Citizen Science projects. Additionally, investigating if,
how and where EpiCollect software could be adopted within the educational sector.
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Chapter 1: Introduction
Citizen Science; principally defined by the collaboration of scientists and
volunteers to expand the opportunities for scientific data collection and
provide communities with scientific information and understanding, has
experienced considerable expansion and diversification within recent
times (Cornell, 2007). The earliest citizen science project which involved
pronounced involvement and participation from non-professional
scientists can be traced back to 1900 with the initiation of The Christmas
Bird Count. In 1900 there were 27 participants who managed to identify
and count 18,500 birds. In 2010, volunteer figures peaked in the tens of
thousands and the bird count totalled an astonishing 59.9 million
(EarthGauge, 2010). There are now hundreds of community based
projects worldwide which involve thousands of volunteers.

The diversification and expansion of citizen science has been fuelled, in
part, by assistive technical tools; the most significant of which being the
internet (Silvertown, 2009). The internet has not only reduced the
expense and difficulties of storing masses of data but has also
revolutionised the way data and information can be shared and
disseminated. Smartphones; a modern technology development, have the
potential to further increase democratisation of science to the general
public. Smartphones have allowed software developers the opportunity to
create and release easily accessible, downloadable applications. There
have so far only been a limited number of scientists who have grasped at
the opportunity of creating smartphone applications; primarily on the two
dominating smartphone platforms; iPhone OS and Android, with
intentional uses for Citizen Science.

Researchers based at Imperial College London have developed
EpiCollect software. EpiCollect software consists of two main
components; Firstly, the web application which allows anyone to create
generic data collection forms and an associated project homepage
Secondly; the EpiCollect smartphone application, where these data forms
can be loaded and completed by volunteers who have the required
smartphones; with an attached GPS location and photo. These data forms
can then be synchronised back to the project homepage; where data can
be viewed in a tabular database or mapping interface.

EpiCollect has predominately been used for collecting epidemiology
data. This dissertation sets out to create a Citizen Science project; ‘The
Great Yew Hunt’; to evaluate the benefits as well as drawbacks of
creating Citizen Science projects in conjunction with EpiCollect
software.

1.1 Aims and Objectives
Aim: Investigate the benefits and drawbacks of creating a Citizen
Science project in conjunction with EpiCollect software.

Objectives:
There are four research objectives proposed in order satisfy the aim;
including:
 Produce an EpiCollect project and set up the relevant infrastructure to
recruit and manage participants.
 Investigate the usability of EpiCollect, both qualitatively and
quantitatively.
 Discuss and evaluate the outcomes of The Great Yew Tree Hunt.
 Discuss and evaluate the benefits and possible drawbacks of creating a
Citizen Science project in conjunction with EpiCollect software

Chapter 2: Literature Review
2.1 Citizen Science projects: Volunteer participatory motivations
and volunteer recruitment
An integral part of recruiting, training and managing volunteers begins
with understanding their motivations for participating in Citizen Science
orientated projects. Although there have been vast quantities of research
into the benefits and challenges that arise from Citizen Science; there is a
deficient in the literature when it comes to what attracts volunteers to
participate in particular projects and what motivates them to contribute
their time, effort and skills.

Studies which have investigated volunteer participatory motivations,
have found intrinsic motives to be of high importance for volunteer
participation. Nov et al. (2010) surveyed 4376 volunteers; participating
in three digital Citizen Science projects. They found that collective and
intrinsic motives to be the most significant motivational factors for
participation; whilst reward motives seemed to be of less importance.
Likewise, Bradford and Israel (2004) who surveyed 382 volunteers
participating in the Florida Fish and Wildlife Conservation Commission
(FWC) annual survey of nesting beaches for sea turtles found that
intrinsic motives were again an important motivational factor for the
majority of participants. Interestingly; but maybe not surprisingly,
younger volunteers participating in the project were motivated by
extrinsic factors such as career related benefits.

Further studies which have established intrinsic motivation to be
imperative for volunteer participation include Raddick et al. (2009) and
Tomasek (2006). Raddick et al. (2009) interviewed volunteers
participating in the online project Galaxy Zoo and established that the
majority of participants volunteered due to their inherent interest in
astronomy. Tomasek (2006) interviewed students participating in
Classroom BirdWatch Citizen Science program. He found their
engagement in the project was based on intrinsic motivation; as they
found the activities inherently interesting and did not require external
motivation from parents or teachers.
Recruiting volunteers and promoting a Citizen Science project may be
challenging and can be especially difficult without the assistance of
media coverage. ATC (2006) suggest numerous volunteer recruitment
techniques including press releases; presentation, fliers and the Internet.
Social networking sites may offer a new innovative method for recruiting
citizen scientists; with Stafford et al. (2010) suggesting that social
networks can be used as a powerful tool to generate public interest in
Citizen Science projects and can be useful for increasing recruitment and
participation. The social networking site Facebook was found to be an
efficient way of recruiting and informing volunteers in the Digital
Earthwatch program (Grady et al, 2009). The internet and media can be
used to target potential audiences; however Cooper et al. (2007) suggest
that approaching existing groups and organisations is another particular
effective method for recruiting volunteers. Approaching existing
educational or community groups is additionally recommended by ATC
(2006) who explain that these groups are likely to be organised, have the
infrastructure to support volunteers, may assist with marketing of the
project and that they can help bring a local scale focus to a larger scale
project.

2.2 Opportunities of Citizen Science
Citizen Science can provide numerous rich opportunities. Volunteers in
Citizen Science projects can benefit through education and enjoyment
from the project and the project activities. Project managers can benefit
from reduced data collection costs and the potential of collecting massive
data sets which would not have otherwise been possible.
2.2.1 Education and scientific thinking
Numerous studies report volunteers gain valuable educational benefits
from participating in Citizen Science projects. Galloway et al. (2006)
reviewed the Oregon White Oak survey project involving 607 students.
Students were taught background information of the Oak Creek Wildlife
Area (OCKA), trained to identify of oak and pine trees and trained how
to assess tree trunk diameter and crown shape. Students reported back
that the project had increased their knowledge on the ecology of their
local wildlife habitat. In another study, Evans et al. (2005) found that
90% of volunteers participating in the Neighbourhood NestWatch
Program reported their knowledge of bird biology and behaviour had
increased (Figure 2.1). They also found participants had reported gaining
valuable knowledge on new avian species, nest predators and egg to
fledging developing times.

Figure 2.1: Neighbourhood NestWatch Program effects on volunteer’s knowledge (Evans et al, 2005)

In a study exclusively investigating the impact of a Citizen Science
project on volunteer’s scientific knowledge; Brossard et al (2005) found
that The Birdhouse Network (TBN) project significantly increased
participant’s knowledge of bird biology. Their results found volunteers
increased their bird biology knowledge by one full point in their mean
scores, from participating in the project (Figure 2.2).

Figure 2.2: The Birdhouse Network (TBN) project effect
on volunteer’s mean of bird biology knowledge (Brossard et
al, 2005)

Studies have reported that volunteers participating in Citizen Science
projects have engaged in scientific thinking; defined by, where an
individual improves the quality of their thinking by imposing intellectual
standards and structure upon it (Paul and Elder, 2003). Trumbell et al.
(2000) examined email communications of 700 volunteers participating
in a Cornell Laboratory of Ornithology Citizen Science project. They
found nearly 80% of the emails revealed volunteers had engaged in
scientific thinking. Similarly, Evans et al. (2005) reported volunteers
participating in the Neighbourhood NestWatch Program showed clear
examples of scientific thinking.

2.2.2 Large data sets and reduced costs
The scientific community can gain many benefits from enlisting
volunteers, including reduced costs and access to a wealth of resources.
Haklay (2010) reports how volunteers in Citizen Science projects can act
as a free source of labour, skills and in some rare cases volunteers may
even provide finance for a project.

Biodiversity monitoring programs, for instance, need to enlist large
numbers of volunteers to collect data over large spatial and temporal
scales. Cohn (2008) reports how the Vermont Centre for Ecostudies
saves nearly $30,000 per year from enlisting free volunteers who gather
data for the Mountain BirdWatch survey. In another example, Goffredo
et al. (2010) reports on several Italian marine biodiversity projects, where
recreational divers managed to collect considerable amounts of data, over
short time periods, at low costs.

2.3 Challenges facing Citizen Science
The reliability and quality of data collected by volunteers in Citizen
Science projects remains a controversial issue and is one of major
challenges facing Citizen Science. There are a number Citizen Science
projects which have been subject to data accuracy validation studies;
several projects and their outcomes can be found in Table 2.1.
The current cultural stance of the scientific community towards Citizen
Science is another challenge that the area faces. The scientific
community has a culture of dismissing data collected by citizen
scientists; treating it as unreliable and inaccurate (Hakley, 2010).
The scientific community has often had of culture of keeping data
‘closed’ and away from the view of the general public. Lyon (2009)
claims that science today is highly competitive and that a mindset change
is required to generate more collaborative and participative approaches.
She proposes the continuum of openness (Fig 2.3); from dark data (e.g.
Lone scholar) to data which is accessible, shared and may include a
participative environment (e.g. Citizen Science projects).

Figure 2.3: Continuum of Openness (Lyon, 2009)

Citizen Science projects: Data validation studies
Table 2.1: Citizen Science projects: Data validation studies
Author(s)

Galloway et
al. (2006)

Delaney et al.
(2008)

Goffredo et
al. (2010)

Citizen Science Project
The project reviewed,
consisted of 607 students (3rd10th Grade) and 8
professionals who had to carry
out Oregon White Oak Stand
Surveys.
The project reviewed,
consisted of over 1000
volunteers participating in an
invasive crab monitoring
program. Volunteer’s
education levels ranged from
pre –kinder-garden to Ph.D.
level and their ages ranged
from 3-78 years old.
The project reviewed was a 4
year study consisting of 3825
recreational divers who
participated in several Italian
marine biodiversity
monitoring programs.

Outcomes



Student oak diameter measurements and tree
counts were consistent with professionals
(x=0.05).
Students were liable to over report rarer pines
and larger oaks compared with professionals.



Education levels were an important predictor for
the number of correct identifications; with 3 rd
grade students identifying 80% correctly in
contrast to 7th grade students who managed to
identify 95% correctly
Numerous volunteers grew impatient and failed
to complete all crab size measurements.



In the majority of studies; volunteers were
correctly identifying to an accuracy of 50-80%.
This level of identification accuracy was
comparable to conservation volunteers’ working
on defined transects on other projects.
The quality of data improved with time as survey
organisers and diving instructors gained
experience on how to brief volunteers.
Volunteers found it easier to correctly identify
abundant taxa over rarer taxa.



Newman et
al. (2003)

Porter et al.
(2010)

Lepczyk
(2009)

The project reviewed
consisted of 155 volunteers
participating in a mammal
monitoring program in
Wytham Woods, Oxfordshire

The project reviewed
consisted of volunteers
participating in the Coastal
Observation and Seabird
Survey Team (COAAST).
Volunteers recorded dead bird
sightings by identifying them,
taking measurements,
photographing them and then
finally entering all the data
into an online database
The project reviewed
consisted of 250 trained
volunteers who collected data
for the Chicago Botanic
Garden’s Plant of Concern
Program over an 8 year
period.




Physical fitness was found to be an important
predictor in volunteer’s capability of carrying out
tasks effectively
Volunteer data accuracy was comparable to
professional researchers using the same method.
Volunteers took longer to complete tasks and had
an inclination to underestimate population
numbers.



Volunteers were identifying carcasses correctly
to an accuracy of 85%.



Volunteer’s data had a high correlation with the
professionals.
There was an 80% similarity between volunteers
and professionals in the important data fields of
population numbers and presence of threats.



Data validation studies reviewed in Table 2.1 reveal data collected by
volunteers can be relatively accurate and reliable. The level of education
was an important predictor for data accuracy in some projects (Delaney
et al, 2008) whilst in others; physical fitness seemed to be the important
predictor of volunteer’s ability to carry out task effectively (Newman et
al, 2003). Some negative aspects of Citizen Science were reported in a
number of these studies; for example the incorrect reporting of rarer
species (Galloway et a., 2006; Goffredo et al,2010) Volunteers also took
longer to complete tasks than professionals (Newman et al, 2003) and in
some cases grew impatient and failed to complete the project
requirements (Delaney et al, 2008).

The scientific community may continue to doubt and challenge the
reliability of Citizen Science data until advanced validation and
verification tools are implemented within projects. Booney et al. (2009)
suggests that setting out clear data collection protocols, creating simple,
logical data forms and offering support to volunteers may help increase
the accuracy of data collected by volunteers. Alabri and Hunter (2010)
recommend utilising the internet and incorporating trust metrics to
improve the reliability of Citizen Science data. Their case study focuses
on CoralWatch; a project which aims to improve knowledge of coral
bleaching events and coral bleaching trends. They successfully managed
to improve data quality by implementing validation and verification tools
and with the use of trust metrics were able to identify volunteers who
were consistently submitting unreliable data.

2.4 Citizen Cyberscience
In recent years there has been an evolution of Citizen Science projects
found on the World Wide Web. Commonly referred to as Citizen
Cyberscience; there are numerous parameters coming together which are
fuelling Citizen Cyberscience’ phenomenal growth. Improvements in
web technologies, the public’s increased accessibility to the internet and
decreases in costs of bandwidth and data storage are making it possible to
democratize online participatory science to a much larger demographic
audience (Raddick et al, 2009). Citizen Cyberscience offers individuals
worldwide; the chance to contribute to cutting-edge scientific research
that may be of ground breaking significance (Ellis, 2010)
Citizen Cyberscience projects found online may or may not require
active participation. Grey (2008) makes the distinction between early
‘volunteer computing’ Citizen Cyberscience projects and the more recent
‘volunteer thinking’ Citizen Cyberscience projects. Volunteer computing
projects (see table 2.2); for example SETI@Home and
Climateprediction.net, require the large PC processing power that
thousands of volunteers can provide but do not necessarily require active
participation. Volunteer thinking projects (see table 2.3); for instance,
Galaxy Zoo and Fold It, require a higher level of active participation and
interaction.
Table 2.2: ‘Volunteer computing’ projects

Project name
SETI@Home

Malariacontrol.net

LHC@Home

Climateprediction.net

Description

Website URL

SETI@Home asks volunteers to
provide PC’s processing power
to analyse over radio signals in
the hope of finding extraterrestrial intelligence.
Malariacontrol.net asks
volunteers to provide PC’s
processing power for stochastic
modelling of malaria
LHC@Home asks volunteers to
provide PC’s processing power
to run particle acceleration
models to increase the
efficiency and operation of the
LHC at CERN.
Climateprediction.net asks
volunteers to provide Pc’s
processing power to produce
predictions of the Earth's
climate up to 2100 and to test
the accuracy of climate models

http://setiathome.berkeley.edu/

http://www.malariacontrol.net/

http://lhcathome.cern.ch/

http://climateprediction.net/

Table 2.3: ‘Volunteer thinking’ projects

Project name

Stardust@Home

Galaxy Zoo

Zooniverse
Projects

Moon Zoo

Solar
Stormwatch

Old
Weather

FoldIt

Where are the Cuts?

Description

Website URL

Stardust@home asks
volunteers to sift through
millions of images; with
the goal of finding
evidence of interstellar
dust.

http://stardustathome.ssl.berkele
y.edu/

Galaxy Zoo: Hubble asks
volunteers to classify
galaxies by their different
shapes. There are
thousands of images
drawn from NASA's
Hubble Space Telescope
archive. There are now
also Galaxy
Zoo:Supernovae and
Galaxy Zoo:Mergers
projects which are asking
volunteers to help find
exploding stars and find
the correct simulation for
merging galaxies.
Moon Zoo asks
volunteers to provide
information on craters
counts found on the
Moon’s surface.
Solar Stormwatch asks
volunteers to spot
explosions on the Sun and
track them across space to
Earth
Old Weather asks
volunteers to recover
worldwide weather
observations made by
Royal Navy ships around
the time of World War 1.
FoldIt invites users to fold
protein structures from
their primary structures
into a three dimensional
shape that uses a game
orientated approach
Where are the cuts asks
people in The UK to
identify and geo tag
economic cuts to local
services

http://www.galaxyzoo.org
http://mergers.galaxyzoo.org
http://supernova.galaxyzoo.org

http://www.moonzoo.org

http://solarstormwatch.com

http://www.oldweather.org

http://fold.it/portal/

http://wherearethecuts.org/report
s/view/2039/

2.4.1 Smartphones and Citizen Science
Within the last few years there has been the introduction of multi-purpose
smartphones. The reducing costs of handsets and a larger assortment of
devices means there is an ever growing accessibility of smartphones to
consumers. Middleton (2010) predicts that the number of people using
smartphones could reach the figure of 1 billion by 2013. Ofcom (2010)
state that the ownership of smartphones within the United Kingdom has
increased by a significant 81%; from 7.2 million users in May 2009 to
12.8 million in May 2010. They also suggest that the large increase in 24
month mobile contracts; from only 3% in 2008 to 63% in 2010, has
spread the cost of smartphones over a longer time period and has
therefore made smartphones more affordable to consumers.

Smartphone operating platforms; Apple iOS and Android, have become
popular with software developers who want to develop and release easily
accessible, downloadable applications to the general public. There have
so far only been a limited number of developers who have jumped at the
opportunity of creating Citizen Science orientated applications; some
examples of which can be found in Table 2.4. Cavalier and Pang (2009)
argue mobile smartphones have the potential to significantly increase
active participation in Citizen Science. Citizen Science collaborated with
smartphones could promote active learning and involve citizens in a more
engaging and interactive experience (Graham, 2010).

Employing smartphones in Citizen Science projects, for methods of data
collection, will likely increase data quality. Crall et al. (2010) argue that
smartphone applications can enhance data collection methods by
eliminating the risk of skipped data fields that can occur when recording
onto paper based surveys. They also suggest that using smartphones will
eliminate the risk of transcription errors and produce valuable time
savings; through removing the process of manual data transcription;,from
paper based surveys to electronic databases.

Aanensen et al. (2009) proposes the use of smartphones applications that
include submission of data to and from central databases can be used as
an appropriate tool for data collection. They suggest EpiCollect software
and similar data collection frameworks have great potential for use in
Citizen Science projects. Silvertown (2009) emphasises that the usability
of such software is of extreme importance.

Table 2.4: Citizen Science and smartphone applications

Project

Description

Download Source
iTunes

EpiCollect

Project Noah

What’s Invasive

SparkVue

OilReporter

Mappiness

EpiCollect allows creation of generic data forms. These
can then be loaded into the EpiCollect mobile application
program on suitable smartphones.

Android
Market













Project Noah allows nature loving volunteers to report
and geo tag local wildlife.
What’s Invasive allows volunteers to locate invasive
species within national parks using geo tagged
observations.
The SparkVue application allows data visualisation on
iPhones from real time measurements using SparkVue
sensors. There are up to up to 70 wireless SparkVue
sensors, which can be bought separately and measure a
wide range of phenomena.
OilReporter was set up after the Deepwater Horizon Oil
Spill to monitor oil amounts being washed ashore and any
effects on wildlife.
Mappiness was created as a research project to assess the
subjective wellbeing (happiness) of participating
volunteers.









Participatory sensing could be considered another paradigm for utilising
smartphones for data collection. Paulos (2009) predicts that the rise of
smartphones will develop mobiles from standard communication tools to
networked mobile personal measurement instruments. There are three
examples of participatory sensing projects displayed in Table 2.5.
Stevens and Hondt (2010) suggest that employing smartphones as
personal measurement instruments can democratise the monitoring
process for ordinary citizens. They believe a crowdsourcing approach to
mapping and measuring urban pollution whilst using smartphones can
complement current assessment techniques and achieve an advanced
spatial-temporal granularity at lower costs.
Table 2.5: Participatory sensing projects
Project

NoiseTube

Visibility

Eye of
Earth

Description

NoiseTube aims to get volunteers using their mobiles too measure and map their
daily exposure to noise levels dB(A) (Maisonneuve et al, 2009)

The visibility application allows volunteers to use their smartphone cameras to
measure air quality.

Eye of Earth is a combined venture between Microsoft and European
Environmental agency (EEA). It brings together scientific information on air and
water quality with feedback and observations from millions of volunteers

Section 3: Methodology
‘The Great Yew Tree Hunt’ project was created on the 27/11/10. The
project was set up in conjunction with EpiCollect software. The Great
Yew Hunt was promoted through a variety of mediums to get anyone and
everyone in the United Kingdom to identify and record Yew trees.

3.1 The Great Yew Hunt Project Rationale
The project design of The Great Yew Hunt was carefully considered. To
reduce complication and for verification purposes; the entities being
recorded had to be geographically spatially stationary over a large
temporal scale. After realising the GPS; a vital part of ‘geo tagging’,
required a good line of sight with the sky, it was decided that the project
would involve data collection that was located outdoors. Identifying and
recording trees seemed like an optimal idea. Yew Trees were selected
due to their distinct characteristics; simplifying the identification and
verification process.

3.2 Producing the EpiCollect Project
The process of producing the EpiCollect project is diagrammatically
presented in Fig 3.1.To produce the EpiCollect project, the EpiCollect
website (www.epicollect.net) had to be visited and the “Create/Edit
Project” option selected. To create the project, the name of the proposed
project; “YewHunting” was entered (1). The projects website homepage
URL was provided
(http://www.epicollect.net/project.html?name=YewHunting). It was
then possible to create and edit the project form and update the project
homepage (2). To produce the project form a Google account was
required (3). The EpiCollect project form builder, which uses a drag ‘n’
drop system, had a choice of multiple form elements; - short and long
text input, select one and select multiple (4). Certain details for each of
the form elements including their Label and ID had to be defined (5).
The elements of the project form are explained with expanded detail in
Table 3.1. Once the project form was finished, “Finished-Save Form!”
was selected.

Figure 3.1.1: Creating an EpiCollect Project

Figure 3.2.1: Producing the EpiCollect project

3.2 Data form for The Great Yew Tree Hunt
Table 3.1: ‘The Great Yew Tree Hunt’ project data form elements

Data Form Elements of ‘The Great Yew Tree Hunt’ Project
Data
Form
Element
Type
Text
Input

Element
Details

Selectable
options

“Location”

Churchyard,
Woodland,
Urban Setting,
Private Land,
Other

Extra
Element
Options

Description

Title

This question asked for specific
location of the Yew tree; for example
the name of the church that the yew
tree was found in.

Select
One

“Location
Type”

Required,
Chartable
(Pie)

Text
Input

“Height Of
Girth
Measurement
”

This question asked for the height in
cm at which the girth was measured.
The recommended height to measure
trunk girth is 1.5m

Text
Input

“Girth
Measurement
Of Trunk In
Centimetres”

This question asked for the trunk girth
measurement of the Yew tree in
centimetres

Select
One

“If You Do
Not Have A
Tape Measure
Please State
How Many
Hugs It Takes
To Surround
The Tree”

1,2,3,4, 5 +

This alternative question asked for
estimating the Yew trees girth by using
the hug method, a method proposed by
the Ancient Tree Hunt (2010).

Select
One

“Access”

Public,
Private

This question asked whether the Yew
tree was on private or public land. If
the Yew tree was situated on private
land there should be permission agreed
with the owner before recording.

Long
Text

“Comments”

This question asked for any additional
comments that the volunteer might
have wanted to note down (E.g.
Historical/Cultural information about
the Yew tree)

Text
Input

“Email”

This question asked for the recorder’s
email address so that an EpiCollect
usability questionnaire could be sent.

This question asked for the type of
location that the Yew tree was found in
from the list of selectable options
(shown left). The data for location type
was also pie charted to give a
proportional display of where Yew
trees were found.

3.2.1 Downloading the EpiCollect smartphone application
EpiCollect was downloaded to a HTC Desire smartphone; from the
android market, and the project ‘YewHunting’ was loaded. EpiCollect
(2010) has so far tested and confirmed to run on smartphones displayed
in Table 3.1. EpiCollect should run on any smartphone with an android
operating platform; although Android versions 1.6 and above are
recommended.
The process of loading the project and producing a new data entry is
diagrammatically displayed in parts (1) and (2) (Fig 3.2.2). New entries
could have a GPS location assigned to them and a photo attached (3).
The associated customised project form was then completed (4). The
smartphone display for the project form ‘YewHunting’ is displayed in
Fig 3.2.3. Once the project form was completed, the entry could be stored
to the smartphone; a functionality that allowed data to be collected
without the need for network connection.

Figure 3.2.2: Loading a project and adding a new entry

Table 3.1: Devices tested by EpiCollect
(2010) and compatible with EpiCollect
software

Figure 3.2.3: ‘YewHunting’ smartphone
display of project form

Synchronising entries
Synchronization of stored entries from the smartphone to the projects
central website database required a network connection. Once the data
entry had been synchronised successfully, the ‘N’ next to the entry
display turned to a ‘Y (Figure 3.2.4).

Figure 3.2.4: Synchronising an entry

3.2.2 Project homepage
The Great Yew Tree Hunt project homepage (http://www.epicollect.net/project.html?name=YewHunting) was visited to observe synchronised data
entries. The EpiCollect websites allowed data to be viewed in a tabular display and also in the form of a mapping interface (Fig 3.2.5). It was possible
download data in CSV and XLS formats via the tabular database. The mapping interface represented data entries as data pinpoints. Clicking on each
data pinpoint generated an associated ‘Information box’ that displayed the date and time the entry was entered onto the device, data form answers and
an attached photo if one was taken It was possible to filter data and use the ‘time slider’ to view temporal aspects of data entry(Fig 3.2.6).

Figure 3.2.5: Project website tabular database and mapping interface options

Figure 3.2.6: Tabular database and mapping interface

3.2.3 Customising the project homepage
The project homepage was customised; an associated image was uploaded and
explanatory text was inserted about the project (Fig 3.2.7).

Figure 3.2.7: The Great Yew Hunt Project customised homepage

3.2.4 Chat Panel: Communicating with volunteers
The project website mapping interface featured a very useful chat panel which
gave the ability to have two way communication with any volunteers who were
collecting data; messages sent would appear on volunteer’s smartphones
(Fig 3.2.8).

Figure 3.2.8: EpiCollect software chat function

3.3 Promoting and recruiting participants for ‘The Great Yew Hunt’ Project
3.3.1 Brochure and Poster
There was an instructional brochure produced in conjunction with the ‘The Great Yew Tree’ Project in an effort to inform and recruit potential
participants. The brochure gave a brief overview on yew trees, instructions on how to identify them and how to measure their trunk girth. Furthermore,
the brochure contained essential instructions on how to download EpiCollect software and how to load the ‘YewHunting’ project onto a participant’s
device. There was a QR Bar code included on the brochure so that any individuals with a smartphone; which had a barcode scanner, could
automatically be linked to the EpiCollect application download page. The brochure was then formatted into a poster and posted around Southampton
Solent University (Fig 3.3.1.1).

Figure 3.3.1: The Great Yew Hunt Brochure

Figure 3.3.1.1: The Great Yew Hunt poster
placed on university course noticeboard

3.3.2 Social Networks
3.3.2.1 Facebook
Social network mediums; Facebook and Twitter, were utilised in the effort to inform and recruit potential participants. ‘The Great Yew Tree Hunt’ was
created as a Facebook group with instructional information being placed under the information tab. The brochure was uploaded onto the group’s
homepage wall. There was a search commenced for related Facebook groups in an attempt to find possible target audiences. Keywords including
‘Yew’, ‘Tree’ and ‘Citizen Science’ were placed into the Facebook search function. A brief summary of ‘The Great Yew Tree Hunt’ and the page URL
(http://www.facebook.com/?ref=home#!/pages/The-Great-Yew-Tree-Hunt/175973099085723) was then posted onto the walls of the related
Facebook pages.

Figure 3.3.2: Facebook group homepage

Figure 3.3.3: Promoting the project on related Facebook groups

3.3.2.2 Twitter
The social networking site Twitter was utilised to try and recruit participants for the project. Twitter; a social networking and microblogging service,
can act as a medium to instantly send messages from one to many profiles. “Retweet” requests were posted on Twitter profiles which had specific
relation to The Great Yew Tree Hunt. The Woodland Trust, Science for Citizens (Sci4Cits) and The Woodland Trust were just a number of the Twitter
profiles who posted “retweets” on their profiles.

Figure 3.3.5: “Retweet” requests message posted on by related profiles
Figure 3.3.4: “Retweet” requests sent to related twitter profiles

3.3.4 Promotion on websites
The Great Yew Hunt was posted on a number of websites; most of which
were associated with Citizen Science, to promote the project to potential
target audiences.
3.3.4.1 Scienceforcitizens.net
The project was posted on scienceforcitizens.net
(http://scienceforcitizens.net/project/408/) (Fig 3.3.6).
Scienceforcitizens.net contains a database and information on 297
Citizen Science projects (as of 20/04/11).

Figure 3.3.6: Scienceforcitizens.net promoting the project

3.3.4.2 Citizen Science Quarterly
The Citizen Science Quarterly is an
online magazine covering all aspects
of Citizen Science. The project was
promoted on their Facebook page and
then they subsequently published an
article on their website (Fig 3.3.7).
The article provided an overview The
Great Yew Tree Hunt and a link to the
project homepage.

Figure 3.3.7: Citizen Science Quarterly Article

3.3.4.3 Southampton Solent Noticeboard
The project was posted on the Southampton Solent noticeboard under
‘General Notices’. Students have one of the highest smartphones
ownership rates (Cellular-News, 2009) and therefore the student
noticeboard seemed to be appropriate website to promote the project.

Figure 3.3.8: Southampton Solent Noticeboard

3.3.5 Promotion and recruitment requests via Email
Audiences, groups and organisations who had existing volunteers
experienced with tree identification were emailed with the project details
in the expectation that these organisations would promote the project to
their own experienced volunteers through their websites, newsletters and
emails. Groups including the Ancient Tree Hunt, The Ancient Yew
Group and the Wokingham District Veteran Tree Association (WDTVA)
were emailed project details along with the project brochure as an
attachment.

3.4 Informing and retaining participants
Infrastructure was created to communicate news and updates to
volunteers participating in the project. There was additional motivation
for creating such infrastructure; too act as a social medium where the
participants could communicate with each other about their involvement,
share information and hopefully keep volunteers interested in the project.

3.4.1 Forum
An online forum was created for The Great Yew Hunt
(http://yewtrees.forumotion.co.uk/) (Fig 3.4.1). The forum’s intended
use was to provide news and updates about the project and for
participants to communicate with each other.

Figure 3.4.1: Forum produced for The Great Yew Hunt

3.4.2 Facebook and Twitter
Facebook and Twitter were used not only to recruit participants but were
additionally used as a platform to provide information for participants
about the project and to inform them of any news or updates (Fig 3.4.2).

Figure 3.4.2: Providing updates and news on the project via Facebook

3.5 Recruiting members of the Wokingham District Veteran
Tree Association (WDVTA)
There was a successful response from the promotional and recruitment
requests via email (See Section 3.3.5). The Wokingham District Veteran
Tree Association (WDTVA) was set up in 2007 to support the surveying
of veteran trees in Wokingham. The WDVTA currently has 230 members
who record tree information with paper based surveys. To submit any
recordings, members subsequently have to transcribe information from
paper survey sheets onto a standardised WDVTA excel form (WDVTA,
2011).

The head of the WDTVA made a participatory email request to WDTVA
members to trial EpiCollect software. Additionally they required an
informative article explaining EpiCollect and The Great Yew Hunt
project to be sent, so that they could include the article in their January
2011 TreeWatch newsletter (Fig 3.5.1).
The recruitment request of 10 volunteers was successful; with 9
participants responding to the email request and 1 person responding to
the TreeWatch article (E.Butler 2011, pers.comm. 2 March).

3.5 Recruitment of WDTVA members: TreeWatch newsletter

Figure 3.5.1: TreeWatch newsletter EpiCollect: Volunteer recruitment

3.5.1 Producing the questionnaire
There was a questionnaire produced before EpiCollect was trailed with
the WDVTA. The questionnaire consisted of three parts; General opinion
questions concerning EpiCollect; requiring qualitative responses. The
second page of the questionnaire contained the quantitative System
Usability Scale (SUS) questionnaire; which measured usability through
ten statements, where a subject is to state the degree of agreement by
using the likert scale (from strongly disagree=1 to strongly agree=5).
Finally there were questions concerning The Great Yew Tree Hunt
project itself (Fig 3.5.2).

Figure 3.5.2: The three part questionnaire: EpiCollect general questions (shown left), SUS
Questionnaire (top right) and The Great Yew Tree project questions (bottom right)

3.5.2 Trialling EpiCollect with the WDVTA
EpiCollect was trailed on the 26th of February 2011 with the WDVTA.
There were 10 members who trialled EpiCollect software and collected
data for The Great Yew Tree Hunt.

Five members trialled EpiCollect software and collected data for The
Great Yew Hunt, at All Saints Church Wokingham and the remaining 5
members did the same at St James Church, Barkham (Fig 3.5.3). The
volunteers did not possess a suitable smartphone so they had to take their
respective turns with one that was provided. Whilst EpiCollect was
trialled with one of the volunteers, the remaining members conducted
their own WDVTA data collection technique (Garmin eTrex GPS and
paper data collection method) for the equivalent Yew Tree.

Fig 3.5.3: Trialling EpiCollect at All Saints Church, Wokingham
(Left) and St James Church, Barkham (Right)

3.5.3 Distributing the questionnaire
The three part questionnaire was immediately provided for the volunteers
to complete at both sites, once each of the 10 members had trialled
EpiCollect software and had collected data for The Great Yew Hunt.

Chapter 4: Results
The recruitment of random volunteers was unfortunately unsuccessful;
possible explanatory reasons are proposed in the discussion. The
alternative route of approaching existing groups; recommended by
Cooper et al. (2007) and ATC (2006); was instead acted upon. EpiCollect
was trailed by 10 members of the Wokingham District Veteran Tree
Association (WDVTA) on the 26th of February 2011.

4.1 Trialling EpiCollect with the WDVTA: Questionnaire responses
There was a questionnaire provided immediately after each participant
had trailed EpiCollect; to gather qualitative and quantitative data
concerning the general opinions of EpiCollect, the usability of EpiCollect
and opinions on the project itself.
4.1.1 General responses
There were only 3 participants who had previous smartphone experience.
There were no participants under the age of 45; with 90% of participants
falling between the ages of 45-54. Half of the participants encountered a
problem with EpiCollect whilst trailing the software.

Figure 4.1: Responses for general questions

4.1.2 EpiCollect qualitative responses
General qualitative response comments from WDTVA participants
concerning EpiCollect are displayed in Table 4.3. The majority of these
responses were reiterated by several of the participants.
Table 4.1: Qualitative responses for EpiCollect software

Question

General Responses

What were your general
opinions of EpiCollect?

“Labour saving”
“Excellent system”
“Very Good”
“Plenty of potential”
“Intuitive”
“Quick and Good”

Did you encounter any
problems while using
EpiCollect?
What do you like best
about EpiCollect?

“Phone doesn’t work well when wet”
“Not easy to hit the right button”
“Picture with the GPS”
“Quick data entry”
“One device for data, GPS + photo and no transcription from
written records required”
” Cuts out one step and do not need paper data”
“Direct data collection”
“Data for each tree is self- contained”
“Not having too carry around too many separate items e.g.
GPS, Camera, notepad”

What do you like least
about EpiCollect?

“Not seeing the OS grid Ref”
“Slow synchronisation”

What aspects, if any, of
EpiCollect would you like
to see changed?
If provided with the
appropriate
Smartphones, How would
feel if the WDTVA
replaced paper surveys
with EpiCollect?

“Would like to have second photo per record”

Additional Comme nts

“Support”
“Willing to give it a go”
“I would need a lot of training but would enjoy using it”
“It would be excellent”
“Happy to use”

“A very good idea to try this technique and I am delighted to
have tried it”
“In practice EpiCollect could be used alongside paper forms”
“Really need more practice”
“Choose a dry day”

4.1.3 EpiCollect quantitative responses: System Usability Scores (SUS)
The responses for the System Usability Score (SUS) questionnaire are displayed in Table 4.2. There was an total average score of 29.4
which was then multiplied by 2.5 to acquire the equivalent SUS score of 73.5.
Table 4.2: System Usability Scores (SUS) for EpiCollect
Question

Person 1

Person 2

Person 3

Person 4

Person 5

Person 6

Person 7

Person 8

Person 9

Person 10
3

Average
Score
3.3

SUS
Scores
8.25

Q1. I think that I would like to
use this EpiCollect frequently
Q2. I found EpiCollect
unnecessarily complex
Q3. I thought EpiCollect was
easy to use
Q4. I think that I would need
the support of a technical
person to be able to use
EpiCollect
Q5. I found the various
functions in EpiCollect were
well integrated
Q6. I thought there was too
much inconsistency in
EpiCollect
Q7. I would imagine that most
people would learn to use
EpiCollect very quickly

4

2

3

4

3

4

3

3

4

3

3

1

4

2

4

3

3

4

4

3.1

7.75

3

3

1

4

2

3

4

3

4

4

3.1

7.75

3

2

0

4

1

4

3

3

4

3

2.7

6.75

2

2

3

3

2

3

4

2

4

4

2.9

7.25

4

3

2

4

2

4

3

4

4

4

3.4

8.5

2

3

1

3

3

2

0

2

2

4

2.2

5.5

Q8. I found EpiCollect very
cumbe rsome to use
Q9. I felt very confident using
EpiCollect
Q10. I needed to learn a lot of
things before I could get going
with EpiCollect

3

3

3

4

1

4

3

3

4

4

3.2

8

3

2

1

4

2

3

3

3

4

3

2.8

7

3

3

0

4

1

4

3

2

4

3

2.7

6.75

29.4

73.5

4.1.4 EpiCollect System Usability Scores (SUS)
EpiCollect software received an overall average SUS score of 73.5
(Table 4.2). Question 7; “I would imagine that most people would learn
to use EpiCollect very quickly” received a relatively low average SUS
score of 5.5 whilst Question 6; “I thought there was too much
inconsistency in EpiCollect”, received a relatively average high score of
8.5. The remaining questions all had average SUS scores above 6

Answeer Scores (Value)

(Fig 4.2).
9
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Figure 4.2: Average "SUS" answer scores by question

4.1.5 The Great Yew Hunt project responses
There were 90% of participants who somewhat or strongly agreed when
asked if they understood what the project form questions were asking.
There were 80% of participants who somewhat or strongly agreed that
they found the project form simple and logical (Fig 4.3).

Figure 4.3: Responses for The Great Yew Hunt Project questions

4.1.6 Summary sheet
There was a summary sheet produced and distributed by Elaine
Butler to WDTVA participants who trialled EpiCollect software.
The summary sheet states her general observations and opinions
of EpiCollect software. She thought that using EpiCollect
software was a lot simpler than recording data onto paper and
that anyone starting up a similar survey should consider using
EpiCollect.

Figure 4.4: Summary sheet of EpiCollect trial (E.Butler 2011, pers.comm. 2 March).

Chapter 5: Discussion
5.1 The Great Yew Tree Hunt Project Outcomes
The recruitment of random volunteers was surprisingly and
unfortunately unsuccessful. There was considerable effort put
into the promotion of the project (see section 3.3). Reponses
from promotional methods are discussed below.

5.1.1 Reponses from random volunteers
There was evidence provided by the ‘insights’ tool on Facebook
which suggested that there was indeed interest in the project and
that the Facebook project page had many visits. There were 138
visits to the Facebook group in the first week of its creation (Fig
5.1.1). There was only one random volunteer who discussed
collecting data for the project on the Facebook group (Figure
5.1.2). This occurred on the 24th of February; three months after
the project was created. In the end, for unknown reasons, they
did not record any Yew trees. There were two Twitter responses
resulting from the retweet request posted on The Woodland
Trust Twitter profile (See Fig 5.1.3). One of the profiles did not
have the required smartphone and the other profile; Norton
Priory said that they would record a number of yew trees but
again for unknown reasons, they did not end up doing so.

Figure 5.1.1: ‘The Great Yew Hunt’ Facebook Project ‘Insights’ Information

Figure 5.1.2: Facebook response

Figure 5.1.3: Twitter responses

5.2 Potential explanations
5.2.1 Smartphone ownership
There are several potential explanations for the non-participation
of random volunteers. The demographics of smartphone
ownership and the current market share of smartphones
platforms may have limited the scope of interest in the project
and the ability to participate. Tree identification activities are
generally associated with older rather than younger age groups.
The ownership of smartphones has been, up until now, a niche of
younger age groups. The age groups of 25-34 are stated by
Quick (2009) to be 65% more likely than the average mobile
subscriber to be a smartphone owner. There is data provided by
Nielsen (2010) which estimates that 50% of Android smartphone
owners and 43% of Apple iPhone users are under the age of 35;
whilst ownership for ages 65 and over is 4% for Android and 6%
for iPhone respectively (Fig 5.2.1). Additionally, Symbian and
RIM mobile operating platforms, which are unable to support the
EpiCollect application, still take up a massive 31% and 14% (Fig
5.2.2) of the overall smartphone market share (Canalys, 2011).

Figure 5.2.1: Smartphone ownership demographics (Neilson, 2010)

Figure 5.2.2: Market share of
smartphones (Canalys, 2011)

5.2.2 Promotional limitations
The targeting of potential audiences when promoting the project
may not have been extensive enough. There was a greater effort
put behind promoting the project through Facebook, whilst
Twitter was employed much further into the project. Twitter
appeared to a more effective medium for promoting the project.
The volunteer recruitment request ‘retweeted’ by The Woodland
Trust resulted in 3 Twitter profiles following the project within a
matter of minutes (Fig 5.2.3).

The Great Yew Hunt project was affiliated and connected with
the EpiCollect application and therefore there were limitations
associated with promoting the project independently. Citizen
Science projects; such as Mappiness and ProjectNoah (see
section 2.4.4), can promote their project independently on their
own websites and on the iTunes app store (Fig 5.2.4).

Figure 5.2.3: Response from The Woodland Trust Twitter ‘retweet’.

Figure 5.2.4: Promotion of independent Citizen Science projects on iTunes App Store

5.3 Trialing EpiCollect with the WDVTA: Questionnaire responses
The questionnaire consisted of three parts; General opinion questions
concerning EpiCollect, requiring qualitative responses. The quantitative
System Usability Scale (SUS) questionnaire and finally questions
concerning The Great Yew Tree Hunt project itself.

5.3.1 Qualitative responses
The general opinions of EpiCollect were unanimously positive with
WDTVA members describing the software as “intuitive” and having
“plenty of potential”. The only problems reported by WDTVA members
were “Phone doesn’t work well when wet” and “Not easy to hit the right
button” but these issues cannot be attributed to EpiCollect software. The
weather conditions for the activity were unfortunately unsuitable with
heavy rain causing major difficulties with the smartphone touchscreen
interface. The moisture accumulating on the smartphone screen had to be
removed at frequent intervals and this may have negatively biased the
overall usability experience of the EpiCollect application. Many of the
participants found the integrated functions of EpiCollect (GPS + photo +
data collection form) of greatest value. Participant suggestions for
improvement of the software included displaying an OS grid reference
and the ability to capture two photos for each record.
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5.3.2 System Usability Scale (SUS) Questionnaire responses
The SUS questionnaire measures usability through ten statements, where
a subject is to state the degree of agreement by using the Likert scale
(from strongly disagree=1 to strongly agree=5).

EpiCollect software received an overall average SUS score of 73.5. The
adjective SUS scale proposed by Bangor et al. (2009) would rate the
EpiCollect score of 73.5 as “Good” (Fig 5.3.1). Question 7 had a
relatively low score of 2.2 (Fig 4.2) suggesting participants thought
EpiCollect software could not be swiftly learnt.

Figure 5.3.1: SUS adjective scale (Bangor et al., 2009)

5.3.3 The Great Yew Hunt project questionnaire responses
There were 90% of participants who somewhat or strongly agreed when
asked if they understood what the project form questions were asking.
The design of the project form received positive feedback; with 80% of
participants who somewhat or strongly agreed that they found the project
form simple and logical.

5.3.4 Summary sheet
Dr Elaine Butler; WDVTA data manager and member, produced a
summary sheet of the EpiCollect trial (see section 4.5). EpiCollect was
found to be of comparable accuracy to the Garmin eTrex GPS and the
automatic linkage between photo and data entry was described as
“invaluable”. It was suggested that EpiCollect could replace paper based
recording sheets.
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5.4 The Great Yew Hunt project limitations
Several methodological limitations were encountered throughout the
project. These included difficulties with measuring the Yew trees, photo
quality issues, GPS issues and unfavourable weather conditions.

Measuring difficulties
Measuring the Yew trees trunk girth became problematic and difficult
when there was foliage surrounding the trunk. The tape measure catching
the outside of foliage would give a much larger and therefore inaccurate
measurement (Fig 5.4.1). The process of correcting the tape measure’s
placement around the trunk was tedious and time consuming.

Figure 5.4.1: Measurement difficulties

Photo quality
Reduced lighting conditions had a dramatic effect on the quality of the
images taken (Fig 5.4.2).

Figure 5.4.2: Comparison of lighting conditions

3

GPS Accuracy
Acquiring a GPS fix was sometimes difficult, if not impossible, under the
foliage of a Yew tree. A clear line of sight with the sky was needed (Fig
5.4.3). The accuracy of the set GPS was generally good <10 m.
Distinguishing between two yew trees of close proximity was
problematic without using the provided photo.

Figure 5.4.3: GPS fix and GPS accuracy

Battery Life
The battery life of the smartphone device was one of the main limiting
factors when recording data out in the field. Although battery life would
be dependent on the particular device; the GPS function is known to
drain the battery at an exceptional rate.

Weather conditions: Touchscreen interface
Once the touchscreen interface had been exposed to moisture it became
extremely difficult to operate the smartphone. Consequently entering data
into the EpiCollect project form took considerably longer and became
frustrating for participants.
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5.4.1 Overcoming limitations
Several of the limitations experienced during the project could have been
reduced and overcome.

Measuring difficulties
Measuring the Yew tree trunk girth with at least one other person proved
extremely useful. Whilst one person measured; another person helped
make sure the tape measure did not become entangled with the trunk
foliage.

Battery life
There are numerous technologies that can abate the battery life limitation.
An inexpensive option would be to download a battery manager
smartphone application, for example Power Manager (Fig 5.4.4). Another
option, more expensive but much more worthwhile, would be to purchase
a solar powered rucksack (Fig 5.4.4). They can provide enough provide
enough power to charge two mobile phones from empty.

Figure 5.4.4: Abating the battery life limitation

Weather conditions: Touchscreen interface
The smartphone touchscreen interface became extremely difficult to
operate once it had been exposed too moisture. To overcome this
limitation an option could be to operate the smartphone under a plastic
protector; for instance, a waterproof writing board.
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5.5 EpiCollect software SWOT analysis
There is a SWOT analysis displayed below concerning the strengths,
weaknesses, opportunities and threats of EpiCollect software.
Strengths

Opportunities

Generic Framework
The generic aspect of the EpiCollect
project builder will mean various types of
mobile data collection projects can be
created.
Free application
EpiCollect can be downloaded for free
from both iTunes and Android Market.
Time savings
EpiCollect acts as a time saving
mechanism by removing the transcription
step from paper forms to an electronic
database.
Transcription error reduction
The transcription of data from paper
forms to electronic database can be a
monotonous process and can be prone to
human error. EpiCollect removes the
transcription process and therefore may
help to reduce errors.
System Usability Scale Score
EpiCollect scored 73.5 and was
subsequently given an adjective rating of
good.

Community projects:
EpiCollect has great potential for use in community
based projects; just like with the WDVTA. In another
example; EpiCollect could be integrated with projects
associated with the Open Air Laboratories (OPAL) asks
anyone to submit animal and plant surveys via their
website
Educational fieldwork
EpiCollect has great potential for use in the education
sector. Schools and higher education establishments
could incorporate EpiCollect into fieldwork. The
customizable geo tagged project forms would make it a
valuable application; for instance, on geography and
biology field courses.
Tablets:
Tablets; with their much larger display, will make it
easier to view and analyze data entries on the mapping
interface whilst out in the field. Mobility of tablets could
be an issue though.
Increased smartphone platforms and decreasing
smartphone price
EpiCollect is being planned for release on the MeeGo
platform. Additionally; the price of smartphones are
continuously decreasing. There are several examples of
budget smartphones displayed in Table 5.1

Integrated functions
It is possible to assign a GPS and add
photo to the project form.
Weaknesses

Threats

One photo per data entry
EpiCollect currently only allows only one
photo per data entry. This was highlighted
as a problem by the WDTVA who often
need two or more photos to identify a
particular tree.

Battery Life
The battery life could be a limiting factor for data
collectors out in the field. This problem could be limited
though through the use of solar powered rucksacks.

Project promotional limitations
The interlinked nature of projects with the
EpiCollect application will make it
difficult to promote projects
independently.

Present smartphone ownership
The present smartphone ownership demographics, which
may be down the current financial cost of smartphones
but also personal preference, will limit the access to
EpiCollect and may limit widespread data collection for a
project.
Weather conditions
Wet weather conditions interfered with the touchscreen
interface. This problem can be limited with the use of a
plastic cover
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5.6 Benefits and drawbacks of producing a Citizen Science project
with EpiCollect software
Creating a Citizen Science project in conjunction with EpiCollect
software was found to produce numerous benefits. The removal of the
transcription stage; from paper based data collection surveys to website
databases, can produce valuable time savings and eliminate the risk of
data transcription errors. EpiCollect software received very positive
comments when trailed by the WDTVA; with emphasis projected
towards EpiCollect integrated functions. Additionally, EpiCollect was
regarded as having good usability and this could prove very
advantageous when potentially being used by hundreds or even
thousands of individuals participating in a project.

There were a few key drawbacks of creating a Citizen Science project in
conjunction with EpiCollect software. The limitations of a smartphones
battery life could prove troublesome when carrying out data collection on
a large temporal scale. The necessity for smartphone ownership will
make it extremely difficult for Citizen Science projects to recruit and
collect data from random volunteers on large spatial and temporal scales.

There has been always been a high financial cost attached to the purchase
of smartphones; whether it be through buying the devices directly or
through a pay monthly contract. Nevertheless, similar to all technology;
the introduction of newer devices will mean current smartphones models
will gradually decrease in price. Even now, there are ‘budget’
smartphones, which can be bought for around for £100 (Table 5.1).
Table 5.1: Budget smartphones
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5.6.1 EpiCollect and community based projects
At present, the necessity for smartphone ownership will make it
extremely difficult for Citizen Science projects to recruit and collect data
from random volunteers on large spatial and temporal scales.
Nevertheless; Community based projects; such as the WDTVA and
OPAL programs, who already have committed and assigned volunteers
should consider switching from paper based surveys to incorporating
EpiCollect software. The decreasing cost of smartphones and the
availability of budgets smartphones could go some way to making this
transition easier. Important questions would remain on how such
community based projects would secure funding. The Big Lottery Fund;
which provides funding for community groups and to projects that
improve health, education and the environment could potentially provide
the necessary backing. To take an example, there was £500,000 of
funding granted to a science educational community project based in
Newcastle (Big Lottery Fund, 2010). In comparison, that amount of
capital could provide the funding for at least 5000 budget smartphones
and considerable more if the smartphones were bought in bulk from
wholesalers.
5.6.2 EpiCollect and the educational sector
Smartphones have seen a slow introduction and uptake from the
education sector; especially within the United Kingdom. The University
of Leeds is one of a few universities who have issued smartphones to
students. They provided 500 iPhones to medical students; which have to
be returned when they graduate, so that they could access online text
books and communicate with their tutors (BBC Online, 2010).
Southampton Solent University has plans to provide enrolling students in
2011/2012 with iPhones (P.Wright 2011, pers.comm. 28 April). The
introduction of smartphones into the educational sector has been more
pronounced in the United States with numerous universities providing
students with iPads and iPhones (Bagh, 2010).
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EpiCollect software would be ideal for data collection on biological and
geography type fieldtrips; for example when investigating sand dune
succession, zonation of species on rocky shores or conducting
environmental quality surveys. Important questions would remain on
how educational institutes would ascertain information about EpiCollect
software. Direct contact from EpiCollect software developers to
educational institutes would be the most obvious method. Secondly,
electronic word of mouth through Facebook and in particular Twitter
could prove very effective for getting information out about EpiCollect.
It is only matter of time before smartphones; intended for educational
purposes, will be issued on a more widespread scale across the
educational sector.
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Section 6: Conclusion
6.1 Summary
Aim: Investigate the benefits and drawbacks of creating a Citizen
Science project in conjunction with EpiCollect software.

There were four research objectives proposed in order satisfy the aim;
including:

Objective 1: Produce an EpiCollect project and set up the relevant
infrastructure to recruit and manage participants
Creating the EpiCollect project was a fairly easy undertaking with
detailed instructions present on the EpiCollect website. The promotion of
the project and setting up the relevant infrastructure, in comparison, was
much more arduous task. There was considerable effort put into the
promotional campaign of the project, with the creation of brochure and
subsequent poster. To recruit participants, the posters were first placed
around Southampton Solent University.
The campaign to recruit participants then moved onto the internet.
Infrastructure was created; including a Facebook group and an associated
forum, so that potential participants could communicate with each other
and discuss the project. It had not been possible to source any random
participants after a few months of the project and therefore organisations
associated with tree identification were emailed. There was a request for
their existing volunteers to record several Yew Trees in conjunction with
EpiCollect software.
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Objective 2: Investigate the usability of EpiCollect, both qualitatively
and quantitatively:
Following the successful email response from the Wokingham District
Veteran Tree Association (WDTVA) there was a three part questionnaire
produced. The questionnaire was fashioned so that it included questions
which required a qualitative response regarding EpiCollect software. The
System Usability Scale (SUS) questionnaire was also included so that it
was possible to acquire a quantifiable measure of EpiCollect software
usability. EpiCollect received unanimously positive comments and a high
SUS score of 73.5.

Objective 3: Discuss and evaluate the outcomes of the project:
The recruitment of random volunteers for the project could be regarded
as unsuccessful. Smartphone ownership demographics and promotional
limitations may have contributed to the lack of response from random
volunteers but there are fundamental and important questions which need
to be answered. Firstly, what are the current demographic trends
concerning Citizen Science participation and how do these relate to the
demographics of smartphones ownership? Secondly, if the majority of
smartphone ownership continues to stand with younger age groups; what
type of EpiCollect/Citizen Science projects could be created to capture
the attention of these age groups and thirdly what is the best way to
promote such projects?
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Objective 4: Discuss and evaluate the benefits and drawbacks of
creating a Citizen Science project in conjunction with EpiCollect
software
Creating a Citizen Science project in conjunction with EpiCollect
software was found to produce numerous benefits; including time savings
and eliminating the risk of potential transcription errors. EpiCollect
software received very positive comments when trailed by the WDTVA
and was regarded as having a good usability. The main major drawback
of creating a Citizen Science project in conjunction with EpiCollect was
found to be the necessity for participants to have smartphone ownership.
This may severely limit the potential for Citizen Science projects to
recruit and collect data from random volunteers on large spatial and
temporal scales.

In conclusion, the experience of producing and promoting a Citizen
Science project in conjunction with EpiCollect software, have revealed
the difficulties and problems of recruiting random volunteers.
Nevertheless; EpiCollect is an impressive generic data collection tool;
with many assigned benefits. EpiCollect has great potential for use in
community based projects and for use in the educational sector.
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6.1 Recommendations and future research areas

Investigate the best practices for recruiting random volunteers in
Citizen Science projects which are produced in conjunction with
EpiCollect software
The principal drawback of creating a Citizen Science project in
conjunction with EpiCollect software was found to be the difficulties
associated with recruiting random volunteers. Further research could
include investigating best practices for promoting and recruiting random
participants for EpiCollect Citizen Science projects. Twitter, appeared to
have potential for targeted and prompt recruitment of participants and
this should be investigated further.

Investigate the benefits and drawbacks of employing EpiCollect
software across different levels of the education
EpiCollect software could prove to be a valuable tool across all levels of
the educational sector. For younger age groups; EpiCollect could make
observing and collecting environmental data a more interesting and
interactive experience. For older age groups; EpiCollect could prove
invaluable for coursework purposes; with the software making the
collection and collation of data, a much more simplified process. It is
recommended for further study; that EpiCollect is trialled with student
samples; from schools, further educational establishments and higher
educational establishments. It would be beneficial to acquire opinions
and thoughts on the software; from a range of schoolchildren, sixth
formers and university students. This could provide an understanding of
where EpiCollect software may be most beneficial.
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