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Abstract

The New Zealand Sea Lion (pakake) population has declined significantly over the past
two decades, having led the New Zealand Department of Conservation (DOC) to take action
in conserving them. The purpose of this project was to prototype an online citizen science
platform that enables DOC to monitor the effectiveness of sea lion protection shelters, and to
educate the public. We successfully created a citizen science platform, Sea Lion Aotearoa, on
Zooniverse that meets DOC’s requirements. With the interest and assistance of the public, DOC
will be able to monitor pakake populations more accurately and how effective the shelters are at

protecting them from harsh conditions.
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Executive Summary

Background

The New Zealand Sea Lion (pakake) population has been dwindling for decades and is
currently considered by the New Zealand Department of Conservation (DOC) to be ‘nationally
vulnerable.” Significant threats facing the pakake include harsh weather, disease, getting stuck in
trawling nets, and other human impacts that affect their habitat and wellbeing. These factors
contribute to extremely high pup mortality rates. At the largest breeding area on the Auckland
Islands, there has been a 50% decline in the number of pups born between 1998 and 2009.
Between 2019 and 2020, Campbell Island, home to the southernmost breeding population of
pakake, had a notoriously high pup mortality rate, reaching 81% (New Zealand Department of
Conservation, 2021).

In 2020, DOC and the Auckland Zoo partnered to engineer and prototype pakake shelters
that could protect vulnerable young pups. The shelters were tested on Matakitaki-a-Kupe (Cape
Palliser), which is located on the North Island. Because pakake breeding sites are located mainly
in the subantarctic islands, fur seal (kekeno) pups were used to test the shelters since kekeno
populations breed farther north in places such as Matakitaki-a-Kupe. The shelters were also
equipped with cameras to monitor the animals in them. In order to determine if pups are using
the shelters, DOC has compiled images from the shelters that now need to go through a series of
classifications. Because of the sheer number of images that they compiled; DOC decided to use

citizen science to help with the classifications.

Methodology

The purpose of our project was to prototype an online citizen science platform, using
image analysis, that enables DOC to educate the public and raise funds for conservation efforts.
In order to meet this goal, we identified three objectives: explore outreach and science
communication techniques for educating the public so that we use informative, engaging, and
clear messaging, understand best practices in citizen science platform designs to determine how
they work and how we could structure our platform, and finally, assess feedback from platform
development to improve user experience. Our strategies to meet these objectives included
interviews, feedback surveys, and various methods of data collection, such as case studies,

general research, and participant observation.
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Results

The team created a citizen science platform, Sea Lion Aotearoa, on the site Zooniverse.
On this site, users are asked a series of questions regarding the image. These questions asked the
user to count the amount of kekeno in each photo as well as whether the picture is a motion
photo (M) or time lapse photo (T). Depending on the answers that the participant gave,
additional questions, including if the animal is an adult or pup, their activity level, and whether

they are in the shelter or not, were asked. The research content and design of the website were

products of the information we gathered during our research.

m Sea Lion Aotearoa ABOUT CLASSIFY TALK COLLECT RECENTS LAB

Kia ora! Help us test our shelters
to protect the New Zealand sea
lion from harsh weather!

Learn more

Landing page for Sea Lion Aotearoa
https://www.zooniverse.org/projects/carlieerin/sea-lion-aotearoa

Recommendations

The team has identified several recommendations regarding our platform as well as
recommendations for future organizations looking to develop a citizen science platform as a
means of data analysis. In regard to the platform itself, the main updates the platform will require
in the future are to update key information, upload new photos, export data, and change
workflows. It is important for any organization thinking to use a platform to conduct citizen
science to perform their own research on which platform suits their needs. Zooniverse was the
platform which best fit our criteria, however different projects may be better suited for other

citizen science platforms, or even the creation of a new one. In addition to conducting original
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research about citizen science platforms, the team also recommends that future organizations
think about their attainable outreach at the time. Citizen science only works when the people are
involved and therefore there needs to be sufficient outreach for citizens to be interested in the

project.



List of Figures

Figure 1: Representation of pakake total and Auckland Islands population trends between 1995
and 2015

Figure 2: Map showing the location of Campbell Island

Figure 3: Full explanation of pakake threat management plan workstreams

Figure 4: Representation of the A-frame design

Figure S: Pipe model

Figure 6: Sea lion exclusion device (SLED)

Figure 7: A visual description versus a textual description

Figure 8: A portion of the Chimp & See About page, which clearly states the project and goals

Figure 9: Ornitho’s home site, which has a lot of information but no clear starting location

Figure 10: iSpotNature’s Species Browser

Figure 11: The “Select an organism” dropdown on Cambridge Urban Tree Monitoring

Figure 12: Pie chart representing data from the team’s feedback form

Figure 13: Zooniverse classification data before and after the “Processing Zooniverse Data
Exports” script

Figure 14: Screenshot of Zooniverse’s ‘Explore Projects’ page

vi



Table of Contents

S LI0N AOTEATOA. .. ...ttt e e 1

N 0] 1 o1 il
EXECULIVE SUMMATY .. ...ttt ettt et et e e et e et e ae e e eanans il
LSt OF FigUI@S. ...ttt vi
Chapter 1 INtrodUCHON. ...ttt et e e e naeeas 1

Chapter 2 Literature REVIEW . ...ttt e ee s 3
Chapter 3 MethOdOLOZY . ... ..ooniii i e 12
Chapter 4 Results and DiSCUSSION. .. ....uiutiiniittitt et ee e 15
Chapter 5 RecomMmendations. ... ......iuiieiittitt ittt et et e eeeeeeenas 25
Chapter 6 CONCIUSION. ... .ttt ettt et et et e et e et e e eans 30
R OTONCES. . ...ttt 31
N 08153 1 ¢ L7 PP 37

vil


https://docs.google.com/document/d/1SaltMKhpS-dCvyNuJ67iox2UpnMKAzcZ/edit%23heading=h.gjdgxs
https://docs.google.com/document/d/1SaltMKhpS-dCvyNuJ67iox2UpnMKAzcZ/edit%23heading=h.30j0zll
https://docs.google.com/document/d/1SaltMKhpS-dCvyNuJ67iox2UpnMKAzcZ/edit%23heading=h.3znysh7
https://docs.google.com/document/d/1SaltMKhpS-dCvyNuJ67iox2UpnMKAzcZ/edit%23heading=h.3znysh7
https://docs.google.com/document/d/1SaltMKhpS-dCvyNuJ67iox2UpnMKAzcZ/edit%23heading=h.2et92p0
https://docs.google.com/document/d/1SaltMKhpS-dCvyNuJ67iox2UpnMKAzcZ/edit%23heading=h.2et92p0
https://docs.google.com/document/d/1SaltMKhpS-dCvyNuJ67iox2UpnMKAzcZ/edit%23heading=h.tyjcwt
https://docs.google.com/document/d/1SaltMKhpS-dCvyNuJ67iox2UpnMKAzcZ/edit%23heading=h.tyjcwt
https://docs.google.com/document/d/1SaltMKhpS-dCvyNuJ67iox2UpnMKAzcZ/edit%23heading=h.1t3h5sf
https://docs.google.com/document/d/1SaltMKhpS-dCvyNuJ67iox2UpnMKAzcZ/edit%23heading=h.1t3h5sf
https://docs.google.com/document/d/1SaltMKhpS-dCvyNuJ67iox2UpnMKAzcZ/edit%23heading=h.4d34og8
https://docs.google.com/document/d/1SaltMKhpS-dCvyNuJ67iox2UpnMKAzcZ/edit%23heading=h.4d34og8
https://docs.google.com/document/d/1SaltMKhpS-dCvyNuJ67iox2UpnMKAzcZ/edit%23heading=h.1ksv4uv
https://docs.google.com/document/d/1SaltMKhpS-dCvyNuJ67iox2UpnMKAzcZ/edit%23heading=h.1ksv4uv
https://docs.google.com/document/d/1SaltMKhpS-dCvyNuJ67iox2UpnMKAzcZ/edit%23heading=h.3j2qqm3
https://docs.google.com/document/d/1SaltMKhpS-dCvyNuJ67iox2UpnMKAzcZ/edit%23heading=h.3j2qqm3
https://docs.google.com/document/d/1SaltMKhpS-dCvyNuJ67iox2UpnMKAzcZ/edit%23heading=h.1y810tw
https://docs.google.com/document/d/1SaltMKhpS-dCvyNuJ67iox2UpnMKAzcZ/edit%23heading=h.1y810tw

Chapter 1 Introduction

The New Zealand sea lion (pakake) is one of the rarest sea lion species in the world. The
pakake population has been dwindling for decades and is currently considered by the New
Zealand Department of Conservation (DOC) to be ‘nationally vulnerable.” Significant threats
facing the New Zealand sea lion include disease, harsh weather, getting stuck in trawling nets,
and other human impacts that affect their habitat and wellbeing. These factors contribute to
extremely high pup mortality rates. At the largest breeding area on the Auckland Islands, there
has been a 50% decline in the number of pups born between 1998 and 2009. Between 2019 and
2020 at Campbell Island, home to the southernmost breeding population of New Zealand sea
lions, has a notoriously high pup mortality rate, reaching 81% (New Zealand Department of
Conservation, 2021).

In 2020, DOC and the Auckland Zoo partnered to engineer and prototype pakake shelters
that could protect vulnerable young pups. The design included cameras to record and observe
pakake behavior and outcomes in these shelters. However, the majority of the pakake population
is found on Auckland Island and Campbell Island. DOC stated that “while they breed on the
Otago Peninsula [...], the pups would be too big and too spread out in winter” (New Zealand
Department of Conservation, 2021). Consequently, DOC decided to test their shelters with “New
Zealand fur seals (kekeno) whose pups would be the right size, at the right time for a storm”
(New Zealand Department of Conservation, 2021). Though the shelters were tested on fur seals,
DOC intends to use these shelters for pakake in the future. Prior to implementing shelters in
pakake habitats, the agency needs help with camera records to determine the effectiveness of the
shelters. DOC currently has over 20,000 fur seal images to analyze and would like to utilize
citizen science as a way to involve the community in assisting with interpreting the collected
images and videos.

The purpose of our project was to prototype an online citizen science platform, using
image analysis, that enabled DOC to educate the public and raise funds for conservation efforts.
To meet this goal, we identified three objectives. Our first objective was to explore outreach and
science communication techniques for educating the public so that we use informative, engaging,
and clear messaging. Next, our team aimed to understand best practices in citizen science

platform designs to determine how they work and how we could structure our platform. Finally,
1



we assessed feedback from platform development to improve user experience. We applied all
gathered information and concepts to design and created a functioning citizen science platform

for use of the New Zealand DOC.



Chapter 2 Literature Review

In this chapter, we present critical threats to the pakake as well as information on several
different partners and protectors of the pakake. We also present research on the general climate
and harsh conditions in which the pakake live on Campbell Island, and explore the complex

attitudes, both positive and negative, towards pakake in New Zealand.

2.1 Population Decline of Pakake and Conservation Opportunities

In 2015 the pakake of New Zealand’s international conservation status was raised from
"vulnerable" to "endangered" (World Wildlife Foundation, n.d.). Due to the impacts of
colonization and hunting, the mainland populations of pakake became extinct shortly after
human arrival. Currently, over 99% of the pakake breeding population is located on the
Subantarctic Islands, primarily Auckland and Campbell Islands. As shown in Figure 1, prior to
2003 nearly the entire pakake population belonged to the Auckland Islands colony. After 2003, a
small population began breeding on the mainland, which was the first occurrence of mainland
breeding in 150 years. Despite this new colony, the pakake population has been in overall
decline since 1998, as demonstrated in the figure below (Chilvers and Meyer, 2017; Collins et
al., 2014).
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Figure 1: Representation of pakake total and Auckland Islands population trends between
1995 and 2015 (Chilvers & Meyer, 2017).



While the threats facing the pakake include both natural hazards and human-animal
conflict, the most significant outcome is vulnerable pup mortality. In the Auckland Islands
colony, “a series of bacterial outbreaks [...] led to the mass mortality of pups” from 1998 to 2003,
peaking in 1998 with 53% pup mortality. In total, the rate of pup production declined 31%
between 1997 and 2006. DOC has identified pup mortality at Campbell Island as notoriously
high, reaching a peak in 2019-2020 at 81% (Jefferson et
al., 2015; Chilvers et al., 2007; New Zealand Department
of Conservation, 2021). Campbell Island is part of the
New Zealand Subantarctic and is the southernmost oNBPI802S,
breeding point of the pakake (see Figure 2, right). As EPICA
illustrated, the site is located between New Zealand and
the Antarctic continent, making local conditions on the
island windy and cold. DOC suspects that the pup
mortality is related to exposure to this harsh weather, “as
more pups were found dead after periods of high rainfall
and low windchill” (New Zealand Department of

Conservation, 2021).
’ Figure 2: Map showing the location of Campbell

In order to save the pakake from further Tl (mey nid)

population decline and escape the threat of extinction,

human conservation and intervention efforts are necessary. In 2017, DOC published a Threat
Management Plan with four work streams to boost recovery: engagement, direct mitigation,
targeted research, and evaluation. Full explanations of each of these components can be seen in
Figure 3, below, with the ultimate goal being the recovery of the pakake population (New
Zealand Department of Conservation, n.d.). In order to recover the species, according to DOC, it
is necessary to recognize and reduce key threats to the species, encourage public engagement,
and monitor the progress of species population. Figure 3 also demonstrates conservation efforts
taken by DOC in 2017 to 2018. We will later expand upon DOC’s current conservation effort of

designing shelters to host pups in the winter season.



2017 - 2022

New Zealand sea lion/rapoka Threat Management Plan

Vision: Promote the recovery and ensure the long-term viability of New Zealand sea lions, with the ultimate goal of achieving ‘Not Threatened’ status.

Partnership: The principles of matauranga Maori will be woven throughout all four workstreams to achieve the vision of the Threat Management Plan.

Coordinating and implementing an
ign that facilif

a
positive and accepted expansion of the
range of sea lions.

Workstreams

Actions to reduce the impacts of key
threats to sea lions are determined
annually.

Targeted research

To address key threats to sea lions
applied research will be determined
annually.

To evaluate progress against the NZSL
TMP objectives, monitoring of the sea
lion breeding population is required.

2017/2018 « Establish the New Zealand sea lion/ « ‘Planks for Pups' programme at the « Complete second season of disease 2017/2018 Monitoring, including
rapoka Forum and Advisory Group Auckland Islands is maintained and research programme on the Auckland tagging, pup counts and tag re-sights,
« Establish a New Zealand sea expanded upon Islands will occur at:
lion community liaison officer to » Develop a strategry to reduce pup « Female sea lion nutritional stress and * Auckland Islands
coordinate and implement a recovery mortality from natural holes at diet studies « Campbell Island/Motu Ihupuku
strategy for South Island/ Campbell Island <R soh nto the de phic W
Ve Walpounami! sea ons. « Establish a Technical Advisory Group parameters for at-risk marine SOt e O SepounamU
« Develop the broader engagment to review the SQUET Operational mammals as identified by the marine « Stewart Island/Rakiura
campaign Plan mammal risk assessment (sea lions)
« Analysis of New Zealand sea lion
tracking data to estimate overlap with
fisheries
« Review of the potential impacts
of aquaculture on sea lions, with
relevance to Port Pegasus sea lion
ecology
2018-2021 Prioritisation of direct mitigation and targeted research undertaken annually based on the evaluation results
and recommendations from the Forum and Advisory Groups.
2022

Review against the NZSL TMP 20 year objectives

Figure 3: Full explanation of pakake threat management plan workstreams (New Zealand Department of

Conservation, n.d.)

2.2 Partners and Protectors of Pakake

Pakake populations are slowly making their way back to the mainland, causing more
human-pakake interactions. DOC has prioritized educating the public on how to coexist with the
pakake. While New Zealander public perceptions are generally positive towards pakake, there
have been incidents of deliberate killings of the species (Graham-McLay, 2021). Previous reports
have noted conflicts with beachgoers and dogs, as well as with the fisheries in the area.

DOC is a key stakeholder and partner in developing awareness and interest for marine
mammal conservation in New Zealand. The agency was established in 1987 under the
Conservation Act to forefront conservation of New Zealand’s natural and historic heritage (New
Zealand Department of Conservation, 2020). Their mission is to preserve terrestrial wildlife and
marine species. Dr. Laura Boren is a Science Advisor at DOC, who has led conservation projects
for numerous species such as the Southern right whale, the Maui dolphin, fur seals, and many
other critical species. Dr. Boren is currently carrying out DOC’s Threat Management Plan for the

New Zealand Sea Lion, which extends over a five- year period to try to eliminate the decline of



the species’ population (New Zealand Department of Conservation, n.d.). This plan uncovered
the main threats that the pakake population faces and was the first step for the idea of building
shelters on the Subantarctic Auckland and Campbell Islands to protect the pakake from harsh
storm events (Wairarapa Times-Age, 2021).

The Auckland Zoo, another partner in pakake conservation efforts, has also played a key
role in the conservation of many native New Zealand species. The Zoo staff dedicate an average
of 6,000 hours to the breeding and release of endangered animals every year. An average of
8,000 hours a year has been contributed to researching and surveying populations of endangered
species and protecting vulnerable wildlife. The Auckland Zoo Vet Hospital is known globally for
its astounding conservation research and medical care. In addition to the Zoo’s residential
animals, they also provide care to sick and injured species all over New Zealand. (Auckland Zoo,
n.d.) Therefore, it is no surprise that they are working with DOC to aid in the conservation effort
of native pakake.

The Auckland Zoo is an important stakeholder involved in the project. The Zoo has been
conducting pakake research since 2011, starting with the funding of GPS tags for continuous
monitoring of the species. In 2013, the Zoo teamed with DOC to gather official pup counts from
tagging (Reid, n.d.). Today, the Zoo continues to work with DOC on pakake tagging and is
actively involved in the trial of pakake shelters as protection from the elements. They are
responsible for the initial shelter design and further developed it with help from DOC and sea
lion biologists (Wairarapa Times-Age, 2021). DOC and the Auckland Zoo are key contributors

of pakake conservation who played an important role in the success of our project.

2.3 Shelter Structure and Campbell Island Climate

In recent years, pakake conservation data shows that the pup mortality rate has been
increasing. In a project that started in 2017 and is scheduled to go until 2022, DOC has been
working at four different breeding locations including Auckland Island, the Southland coast,
Stewart Island, and the Subantarctic Islands (which includes popular breeding sites such as
Campbell Island). The 5-year program will provide an opportunity to learn much more about the

pakake habitats and how they might be used (New Zealand Department of Conservation, n.d.).



DOC hosted an engineering challenge to
design a shelter to be built to both monitor
and protect pakake. The Auckland Zoo
provided the favored structure using an A-
frame design as shown in Figure 4.

The structure is designed to
have one opening which goes all the way

through the length of the tent, along with

two openings in one of the diagonal side

Figure 4: Representation of the A-frame design (New flaps leading into the shelter, thus leaving

Zealand Department of Conservation, 2021). the other side flap completely intact in order
to protect against harsh environmental

conditions. Conservationists also created a pipe-based structure design (see Figure 5) which was
tested as a comparison against the A-frame structure. The pipe design uses large conduit pipes
connected to form a single length with intermittently spaced cut outs to allow for entrance and
exit.

While both designs provided protection against harsh climates, the A-frame design was
proven to be more successful with the fur seals as it was used more frequently by them than the
pipe design. Therefore, DOC determined that
the A-frame design will be implemented for
pakake use on Campbell Island (New
Zealand Department of Conservation, 2021).

Images already received from an A-

frame shelter trial come from Matakitaki a

Kupe, Cape Palliser on the southern end of

New Zealand’s northern island. This test site

Asid B <

was chosen to evaluate whether or not Figure'S: Pipe model (New Zealand Department of

marine mammals could avoid the harsh Conservation, 2021).
conditions of Campbell Island in these
structures, and whether or not they hosted sufficient pups to use the shelter in order to generate

data to analyze. The testing team plan to run the test through varying conditions such as



upcoming storms to ensure that the shelter is able to remain intact during harsh conditions which
more so mirror the climate of Campbell Island (New Zealand Department of Conservation,
2021).

The structural integrity of the shelters is critical as Campbell Island and other breeding
sites are home to hundreds of pakake. At these breeding sites, it rains around 300 days a year at
moderate intensity. Since Campbell Island lies within the Subantarctic Islands, it is consistently
hit with strong westerly winds as well as powerful cyclones and other storms, which typically
come from the south. The majority of the winds experienced on Campbell Island are in the range
of 20-40mph, making a harsh and windy environment for the animals living on the island (De
Lisle, 1965). Furthermore, general conditions on the island are relatively bleak and cloudy due to
the combination of extreme temperature differences between the latitudinal lines as well as the
general rotation of the earth thus forming cyclonic vortexes. Additionally, the terrain of
Campbell Island is composed of rocky beaches, large cliffs, and bays with sandy beaches, as the
region has emerged from the remains of a shield volcano. There is also a drastic difference in the
marine habitat of the island, as the water depth immediately surrounding the island is around
100m deep which increases to 200m deep closer to the border of the territorial sea. The climate

and environment of Campbell Island has been a challenging site for both scientists and sea lions

(De Lisle, 1965).

2.4 The Complex Attitudes Towards Pakake in New Zealand

While scientists and conservationists are gaining traction, public support for pakake
conservation is not without controversy. A practice that has contributed to pakake mortality is
bycatch. Bycatch refers to “the unwanted fish and other marine creatures caught during
commercial fishing for a different species” (Oxford Lexico, n.d.). Three primary trawl fisheries
are located near the Auckland Islands breeding grounds. It is estimated that six pakake die
annually in trawl nets when pakake swim into the nets looking for prey and end up getting
caught (Ministry for Primary Industries, n.d.). The squid trawl fishery has created sea lion
exclusion devices (SLEDs) (see Figure 6), that only allow smaller species to be captured in the
net while larger animals like pakake can escape through a hatch (Ministry for Primary Industries,
n.d.). There is debate as to whether or not these devices are actually helpful because they are

only effective to an extent. The species have been known to get injured and drown when being



transported through the escape hatch (New Zealand Department of Conservation n.d.). In
midwater trawl nets, 88% of pakake that are caught by a SLED are able to escape. In bottom
trawl nets, only 57% of pakake that are caught by a SLED are able to escape. To combat this
issue, The Ministry for Primary Industries put a limit on the number of bycatches pakake
mortalities a year, and if reached, the fishery will be closed (Ministry for Primary Industries,
n.d.). Closing of fisheries could generate negative attitudes among workers at these fisheries if
they believe the sea lions put them out of work. Working with the public to address these
concerns and to paint a better picture of the threats facing pakake may change the public
perceptions of these animals.

A similar trend has shown that the deliberate killings of fur seals has become a problem
for the conservation community. On 5 November 2021, 11 fur seals were found dead at Ohau
Point Fur Seal Sanctuary. These deaths were thought to be intentional rather than death from
natural causes due to the amount of blood (Radio New Zealand, 2021). The killings of fur seals
come at a time when fur seal populations are starting to rise again. These killings are a result of
the attitude that the public holds toward fur seals. Many fishers think that the fur seal population
is growing too rapidly and that
killing fur seals “would be an
inevitable necessity” (Lalas, 2001).
Many people also hold the
misconception that humans and fur
seals are in competition for fish
stocks. In reality, the probable cause
of decreased fish stocks is an

increase in fisheries (Lalas, 2001).

Misconceptions and dangers facing

fi 1 Is i
Figure 6: Sea lion exclusion device (SLED) (Ministry for Primary ur seals and sea mammals in

Industries, n.d) general continue to be traced to a

lack of knowledge about the species.



2.5 Challenges and Opportunities for Citizen Science

A citizen scientist is defined as “a volunteer who collects and/or processes data as part of
a scientific enquiry” (Silvertown, 2009). A citizen science platform, then, is any platform that
allows participants to act as citizen scientists. An early and successful citizen science platform in
the United States is the National Audubon Society’s Christmas Bird Count, which has run every
year since 1900. The Christmas Bird Count is a major source of scientific data on trends of bird
species in North America, and as of 2009 nearly 350 scientific papers and reports using these
data have been published. Additionally, as of 2017 about 1110 peer-reviewed publications,
technical reports, and PhD included data collected by citizen scientists across eight major
platforms. Citizen science platforms have since collected meaningful and important data,
contributing to scientific studies across various fields (Silvertown, 2009; Mitchell et al., 2017).
Citizen science presents an opportunity for science to better engage the public, which may not
otherwise be possible due to reasons such as scale or location. Recent technological tools, such
as those that leverage the internet and mobile computing, have allowed citizen science platforms
to reach broader audiences of volunteers and have made collecting data more accessible to a
global population (McKinley et al., 2017).

With the accessibility of online platforms, however, come some challenges. The first is
that citizen scientists must be motivated to conduct research. Since there is often no monetary
incentive, and the volunteers are not scientists by career, it is necessary to find a way to motivate
the participants using a citizen science platform. Additionally, as with all scientific experiments,
data must be validated and collected in a standardized manner, with as little assumptions as
possible, to prevent poor quality data and misleading information (Silvertown, 2009; Eisen &
Eisen, 2021). Another issue that arises with any digital media is the need to be efficient and
visually appealing, in other words it needs a good user interface. Without a good user interface,

the platform will not attract enough users to the site, resulting in poor data.

2.6 Summary

From a review of the literature, we identified three key takeaways that we needed to keep
in mind throughout the duration of the project. One point that was established was the
importance of the balance between the views of the sponsors and the views of the public. While

DOC is interested in the conservation of pakake, other stakeholders have opposing views. In

10



order to attract users to our site, the platform had to be interesting to look at but also educational.
Lastly, the harsh outlook for pakake was a pressing matter that needed to be addressed in a
delicate manner. We needed to be cautious of the impact our project would have on the species
to ensure that the platform was to the benefit of the pakake, as they had more at stake than the

humans involved.

11



Chapter 3 Methodology

The purpose of our project was to prototype an online citizen science platform, using
image analysis, that enabled DOC to educate the public and raise funds for conservation efforts.
In order to meet this goal, we identified three objectives, which are as follows:

e Explore outreach and science communication techniques for educating the public so that
we use informative, engaging, and clear messaging.
e Understand best practices in citizen science platform designs to determine how they work
and how we could structure our platform.
e Assess feedback from platform development to improve our platform and improve user
experience.
In this chapter we will present the methods that our team used in order to meet the previously

stated objectives.

3.1 Exploring Outreach and Engagement Strategies

In order to determine how to best inform and educate the public on issues concerning
pakake mortality, the team needed to understand which outreach strategies would be most
influential on the public. The approach for our strategy was to utilize methods which convey
information in a clear yet engaging manner. We leveraged campaigns that have worked well for
DOC in the past in order to tap into successful outreach that has proven to work in New Zealand.

Our research focused on types of strategies that are most engaging including
infographics, videos, comics, and text. The way we presented educational information was
important because we wanted our participants to be attentive and interested in learning more
about the species. Through these strategies, we painted the species in a positive light and got the

public more involved in the conservation effort.

3.2 Understanding Best Practices in Citizen Science Platform Design

Our next objective was to understand best practices in citizen science platform designs.
Gaining an understanding of citizen science platforms helped us determine how they work. To
achieve this objective, our team identified three means of data collection: case studies, research,

and participant observation. These three strategies for data collection enabled our team to gain
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deeper insight into what makes a citizen science platform successful, as well as the possible ways
that we could model our own platform.

In order to better understand citizen science platforms, we evaluated case studies
pertaining to citizen science websites and interactive platforms. Research included case studies
about platforms that were successful, how conservation platforms work best, and identifying
high quality platforms that feature wildlife conservation.

In addition to in-depth case studies, we also needed to gain a better understanding of how
to build and maintain a citizen science platform. To do this, we researched best practices for
collecting data to ensure reliability and quality. We examined who citizen scientists are by
researching volunteer demographics and motivations, as an important aspect of platform
maintenance is knowing our user base and keeping our users interested.

Our last method for this objective was to use participant observation on current citizen
science platforms. To aid our observations, we created a checklist of items that we deemed
important for a citizen science platform. We then went through the checklist as we observed
various citizen science platforms. Our checklist can be seen in Appendix C. From this method,
we compiled a comprehensive list of what would be important to include in our own platform.

To understand user perspectives, we investigated a sample of the platform ourselves to
determine quality, and capability of hosting our stakeholders’ site requirements, primarily the
abilities to post photos and videos, display educational information, and to fundraise. From this,
we were able to compare platforms to determine which best suits our needs and noted qualities
that made them user- friendly. Once the platform was developed, the next step was to find a

sample of our user base to prepare for user-testing.

3.3 Assessing Feedback from Platform Development

Our final objective was to assess feedback from platform development to improve our
platform and improve user experience. To gather accurate and relevant feedback, our first
method was to create a survey for platform users to inform our design processes. The user
feedback form can be found in Appendix B. Through the different iterations of the citizen
science platform, there was an allocated time for potential users and volunteers to interact with
the platform and provide feedback on their experience with it. We sent out a survey to facilitate

this process and used the feedback to aid in our design decisions to ensure a positive user
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experience. We also met with our DOC and Auckland Zoo sponsors during the platform

development process to gather and implement changes based on their concerns and input.
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Chapter 4 Results and Discussion

Through our research on both outreach and public engagement strategies, as well as
reviewing and analyzing previously existing citizen science platforms, we were able to create a
platform which best suits the needs of DOC. In addition, we integrated DOC’s requirements of
image classification, education, and fundraising into our citizen science platform with our
findings to create an engaging experience for users. In order to better understand user
perspectives, we tested our site with participants after initial development of the platform. Based
on feedback from the initial testing, the platform went through several rounds of revisions to

meet both functional and aesthetic standards.

4.1 Exploring Outreach and Engagement Strategies

There has been significant research conducted about the motivations of volunteers. In
2007, volunteer citizen scientists were asked to rate seven potential motivators on a scale of
strongly unimportant (1) to strongly important (7). The motivations included: help the
environment, career, user, learning, values and esteem, social, and project organization. Of these,
the top motivation reported was a desire to help the environment. Second was values and esteem,
specifically volunteers’ desire to express their values through their work and to feel needed. The
rank order was followed by the user, meaning those who want to improve an area they visit and
enrich their future recreational experiences. Finally, additional high-ranking motivations
included learning: those who want to learn about specific animals, and the environment. In fact,
the New York City Great Pollinator Project, a citizen science study where volunteers gather
accurate data from bee observations, surveyed participants in 2009, and found that volunteers’
top motivation for participating in the project was “to learn about bees (27%),” followed by a
desire to contribute to science and conservation (Domroese & Johnson, 2017). Thus, in
developing a citizen science platform, it is important to focus on education of the public and
make the significance of volunteer contributions explicit to keep citizen scientists motivated
(Bruyere and Rappe, 2007).

From our research to determine the best outreach and engagement strategies for
promoting our platform, we found that a well thought out user interface plays an important role
in website engagement. Psychological studies have shown that people absorb and retain

information better when it is presented alongside images (Veasey, 2019). Visual communication
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is processed very differently than verbal or textual information. Our minds decode text in a linear
format which takes time to process, whereas images are absorbed into the brain almost instantly.
Compared to text, images also have more of an effect on our emotions (Parkinson, n.d). We
utilized this image-based strategy to maximize the emotional response of users which will, in

turn, foster interest and engagement (see Visual Description Textual Description

Figure 7). We also found that approximately
65% of the population are visual learners

(Abante et al., 2014). We therefore included

A sleeping fur seal.

a documentary from the Auckland Zoo

explaining the project to show the Figure 7: A visual description versus a textual description
overarching idea of this conservation effort,

and get people interested enough to participate.

We also investigated different ways to promote the platform and found that social media
is an effective way to spread awareness. In this technological age where about 84% of the
world’s population owns a smartphone, social media is very easily accessible (Turner, 2018).
There are about 2 billion social media users worldwide using sites such as Facebook, Instagram,
Twitter, reddit, etc (Wu et al., n.d.). Social media connects a vast network of people together
from all parts of the world. The outreach capabilities of online postings are vast. Social media
will allow us to reach as many people as we can with this platform. A link to the platform has
been posted on Instagram as well as multiple Facebook groups focused on conservation in New
Zealand.

In our interview with Hiromi Beran, we were also given ideas about how to get more
people to interact with our platform. One of the suggestions she made was to have students in
schools use our platform. Students can range from school aged children all the way through
university students. Another idea that she suggested was to display our platform in public places,
such as zoos. Because of the simple nature of the classification on our platform, having people in
public interact with our platform wouldn’t be difficult. From our research, we have found many
options for promoting our platform, all of which are effective in getting people to participate in

our citizen science platform.
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4.2 Understanding Best Practices in Citizen Science Platform Design
To understand best practices in citizen science, we conducted participant observation of

three major online citizen science platforms in order to assess and compare them as case studies.

Case 1: Video analysis with Chimp & See

Chimp & See (www.chimpandsee.org) is a successful citizen science platform on which
participants are asked to differentiate chimpanzees. The goal of this project was to assess “a) the
number of individual chimpanzees detected in camera trap video clips, (b) the frequency with
which individual IDs could be assigned, and (c) the agreement level for individual ID
assignments made by citizen scientists and experts” (McCarthy et al., 2020). Data was collected
by using motion activated cameras to capture chimpanzees in their natural habitats. Analysis of
the videos was done by prompting citizen scientist and experts to watch 15-second videos and
identify the age and sex of the chimpanzee. If the participants were able to identify both criteria,
they are prompted to give the chimpanzee a unique ID. Chimp & See requires each video to be
analyzed by three different participants, allowing for a reduced error rate and, therefore, more
accurate results. An analysis of this experiment found that citizen scientists and experts agreed
87% of the time (McCarthy et al., 2020). By using a citizen science format, the organization has

been able to analyze a multitude of
You can watch videos to help us learn about chimps and humans. videos with accuracy.

Chimp & See is hosted on the
platform Zooniverse, where organizations
are able to promote their conservation
efforts using citizen science. The site is
very well organized, with clearly stated

goals, instructions, and project

background; this makes the site easy to

Figure 8: A portion of the Chimp & See About page, which

clearly states the project and goals navigate and aesthetically pleasing.

Case 2: Bird data on Ornitho
Ornitho (https://www.ornitho.de) is another citizen science platform focusing on bird

watching. This platform was launched in 2011 and is still used today in several countries

17



including Germany, Switzerland, and France. This is a platform where participants are able to
submit their observations as well as learn more about the species they identified. A case study
was performed using the platform Orintho in order to compare citizen science platform users to
nonusers. This study was carried out by circulating surveys with questions pertaining to
demographics, whether or not they used a citizen science platform, their level of commitment,
and other questions. Surveys were distributed through announcements on bird watching related
websites, through chapters of bird watching clubs, Facebook groups, and birdwatching journals.
All of the surveys were voluntary, and participants were able to quit at any time (Randler, 2021).

Data collected from the surveys were analyzed and it was found that in general, citizen
science platform users were younger, were more committed to bird watching, and were more
competent regarding bird knowledge. The results stated that citizen science users were “able to
identify 4 times more bird species by song and appearance compared to non-users” (Randler,
2021). This study was a success in showing the benefits of using a citizen science platform for
both scientific data collection and

user education.

Ornitho is a standalone

Visitor Anenymous

(1) Remember password

citizen science platform. The

Login|

Last observation added: 16 minutes ago.
online.

website on the surface is not ; :

 ORNIWELT

o8

Lot oboerations |

pleasing to the eye, nor
particularly easy to navigate for a

first-time user. Additionally, the

Wednesday, February 16th, 2022

209 (MD32) (WVZ)

graphs that were used were a bit

Species portrats

orr Oct
Photo and sound gabiery and help make the picture more complate!

confusing. Nevertheless, there is a

Species protected sutomatically Registration is free. |Take part

significant amount of information =~ ===

once oriented with the layout of Figure 9: Ornitho’s home site, which has a lot of information but

the website. no clear starting location

Case 3: Sediment and Seashores Project
Marine Metre Squared, or MM2, (https://www.mm2.net.nz) is a platform focused on
capturing observations on New Zealand shores. The Sediment and Seashores project, which ran

from 2015-2017, allowed schools and local groups to work alongside marine scientists to
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establish monitoring sites, photograph and survey marine life and rocks. An assessment of
Sediment and Seashores examined how citizen science can affect learning, skill development and
environmental attitudes, specifically if citizen science could incite civic responsibility for the
environment. The case study concluded that a key motive for students involved was “learning
about the marine environment (73%)” (Carson et. al., 2021). The study found that students had
gained valuable education, including content-specific knowledge, science skills, and awareness
of environmental issues. Students also gained a greater understanding of how they can participate
in civic conservation action (Carson el. Al., 2021). For the project’s duration, scientists collected
similar data, and there was no significant difference between the student’s data and the scientist’s
data (Sediment and Seashores Project: MM2, n.d.). Sediment and Seashores was successful in
showing the educational benefits to various demographics, including primary schoolers,

secondary schoolers, and teachers, as well as the value of citizen science in data collection.

4.3 Conclusions for Best Practices

We analyzed scientific journals and articles on the best practices relevant to data
collection to ensure our platform collects quality data. An important aspect is to collect a
significantly large amount of data, so that outliers can be neglected (Kosmala et. al., 2016). It is
also important that all collected data has an enforced type and standardized format (Kosmala et.
al., 2016). For example, instead of having the user type in the number of fur seals in an image,
the user is given a multiple-choice question with preselected numbers. In citizen science, it is
recommended to only use existing platforms, as they are already tested, and are likely to have
fewer issues (de Sherbinin et. al. 2021). It was also crucial that we create a positive user
experience with our user base, as motivated users will submit quality data. It was thus important
that we understand the age demographics we wanted to appeal to. A Pew Research Center survey
found that in 2020, 10% of adults and 14% of adults millennial & younger had participated in
citizen science in the past year (Pew Research Center, n.d.). When assessing data quality in
citizen science study, it was found that participants younger than 45 performed better (Crall et.

al., 2011).
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Another best practice of citizen science was ensuring a positive user experience. The
three most important aspects to ensure a positive experience were user friendliness, ease of use
and accessibility (Rambonnet, 2019). Specifically, to make a citizen science platform accessible,
any assigned tasks should be as simple and straightforward as possible (Kosmala et. al., 2016).
From our research we

Species Browser for UK and Ireland
Concluded that keeplng users Not sure what you've seen? Use our Species Browser to explore the most likely groups to help you identify what

you've spotted, based on what is most frequently observed on iSpot. Explore groups and subgroups to narrow
down the identity of what you have seen.

interested is strongly related to

Note: You may need to change community if the origin of what you are trying to identify is outside your current

community.
E L 4

Amphibians @ Birds Chelicerates @ Crustaceans @

maintaining a user-friendly

platform. It is vital that users are

motivated to use the platform.
Users click onto a platform due

to interest, and often want to

gain topological knowledge, so

Fish Fungi and Lichens Insects Mammals
a platform should be both .
interesting and educational

(Keyles, 2018).

Figure 10: iSpotNature's Species Browser

In order to understand the best practices in platform design, we analyzed numerous
citizen science platforms to examine how user friendly they were, and which aspects of their
design aesthetically pleasing. While we are including significant observations here, our full
participant observation can be found in Appendix D. The platform “Wrens - little birds big
voices” hosted on iSpotNature had a species browser, which was a creative way to educate users
on the animals they were seeing and ensure users are educated enough to make quality
classifications. “Cambridge Urban Tree Monitoring,” on CitSci.org, allowed users to input a lot
of data on a dropdown menu, such as selecting a tree from a list of types. This felt much simpler
than attempting to classify a tree by typing in a tree type, and the simplicity also reduced error.
However, there were blank fields which were not type formatted, and the user could input letters

into number columns. We studied the “Penguin Watch” platform on Zooniverse, which was easy
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to use and straightforward, but the About section lacked images and had large chunks of words

that could have been broken up.

4.4 Assessing Feedback from Platform Development

To gain a better understanding of peoples’ understanding of the platform we created, we
encouraged participants to complete a user feedback form after using our citizen science
platform (see Appendix B). We have collected 29 responses. The general consensus is positive
and constructive. The questions in the user feedback form can be broken down into three
categories: user demographics, platform ease of use, and knowledge gained from the platform.

We found that most of the users were

Chinkapin oak younger. Out of the users that filled out
- Butternut the feedback survey 46.4% of the
| American sycamore participants were 21 years old. In total,
Circumference E@stern hemlock 96.4% of the participants were between
European mountain ash the ages 18 - 22. Additionally, 55.2% of
Tree Conditiony Black oak participants heard about the platform from

Figure 11: The “Select an organism” dropdown on word of mouth, while 44.8 heard about it

Cambridge Urban Tree Monitoring through email or otherwise. Because of
barriers, like requiring people to sign a
consent form for the survey, we were not able to reach as many people as we would have liked.
Many participants found our platform easy to use. Specifically, 62.1% of users found the
platform “very easy” to use while 37.9% of users found it “moderately easy” (see Figure 12).
The comments that were given in the form enabled us to see our project in a new way. Because
we were the ones to develop the platform, we were somewhat unaware of the difficulties that

users might have.
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How easy or difficult did you find the platform to use?

29 responses

® very easy

@ moderately easy
somewhat hard

® very hard

Figure 12. Pie chart representing data from the team's feedback form

While the interactive part of our platform was successful, the education part was not. One
of our objectives for our project was to educate the public about the New Zealand sea lions and
fur seals. In order to do this, we included ‘Research’ and ‘Education’ sections within our
platform. From the user feedback survey, we found that 32.1% did not look at the pages on our
site, other than the classify page. While photo classifications are our main objective, the
education part is still important. We added a banner on the home page that encourages users to
navigate to the other pages of the site to learn more about the conservation effort.

Another takeaway from the survey is that a good portion of the users answered
incorrectly when prompted to state the project goal. As previously mentioned, many users did
not navigate to the other pages, specifically the ‘Research’ and ‘Education’ page, which as a
result may affect their understanding of the goal. We decided that it would be beneficial to have
a clear and concise goal statement at the home page of the site to eliminate confusion. After
reviewing all of the survey responses we made some final changes to the platform before

presenting the final product to our sponsors.

4.4 Discussion of Results
Our results demonstrated a variety of important findings for us to consider when moving

forward with the project. From our interviews with members of DOC we gained insightful
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information such as the importance of reaching out to different locations and organizations to
spread awareness of our platform. This allows for a variety of people, not all from the same
organization, to use our platform and provide helpful feedback. When interviewing Hiromi
Beran, we found out that she was the sole intern working on this project. This was something we
were surprised to find out considering that we assumed there were multiple people working on it
along-side her. Since she was the only one working on the platform, it shows that citizen science
platforms, once developed, require minimal work for it to be sustainable.

The user interface of the platform is important as people of different ages, organizations,
and general backgrounds will be using the platform. Based on this factor, one of the key
takeaways from our research is that people are more likely to retain information via images than
bodies of text. Taking into account that people learn better this way, we included two videos
from the Auckland Zoo explaining the project. This was done in order to show the pakake
conservation efforts, as well as to convey a lot of information in a way which is easier to
understand than text. These changes will get people interested enough to participate without
weighing them down with text. The data we found from this research strengthens and adds to
what we found out from the literature review, where we speculated that images and videos likely
should be a large part of our work, to create a platform with strong user experience.

From our research on citizen science strategies, the team found the key takeaways to be
focused on creating a user-friendly platform on which to conduct the citizen science work. The
main user base will likely be Generation X and younger. With such a large user base, we will
need to make sure that the tutorials on the platform are clear and allow for people within that age
range to be able to follow the instructions. When looking at the different pre-existing citizen
science platforms, we were surprised at the differences between them all. We were also surprised
at the difficulty of user experience we encountered on many of them. We had thought initially
that there would have been a few platforms which included all of our needs, however Zooniverse
was the only one which allowed for us to develop the platform and include all of the required
aspects of the project. Another takeaway of the citizen science research we conducted is the
importance of considering how data is collected given that many people will be analyzing the
same images. With such a large quantity of data, it is important to have a method to sort through

the analyzed data to facilitate the data collection on the organization’s end.
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The user feedback surveys were a helpful tool to gauge how people were interacting with
the platform that we created. Though the information was helpful, the data may have been
skewed a certain way because we chose who to send the platform and survey out to. Because of
this, most of the initial testing was completed by college students in their early twenties. Overall,
people have been able to use the platform with little to no problems. This may have been due to
the fact that not many people in Generation X or the younger side of Generation Z were able to
test it. If the team had obtained more responses from people in those age ranges, the results
would likely be different and allow for the team to have a more accurate understanding of the

accessibility of the platform.
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Chapter 5 Recommendations

After the completion of our citizen science project, our team has identified four main

areas for recommendations:

% Maintenance for the citizen science platform

% Using Zooniverse

% Advice for students and advisors at Worcester Polytechnic Institute
% Advice for organizations wanting to use citizen science

From these recommendations, we hope to positively influence future citizen science platforms.

5.1 Maintenance of Sea Lion Aotearoa

In order to maintain the site, we have identified four recommendations: to update key
information, upload new photos, export data, and change workflows. The information in the
research section of our site may need to be updated periodically to reflect progress that has been
made since the information is only representative of what has been done up to March 2022.
Additionally, as more photos are taken of the shelters, those photos will need to be uploaded onto
the site. In addition to uploads, the data collected from citizen scientists’ classifications will also
need to be exported. While exporting the data isn’t a hard task, it does take a while. Photo
uploads and data exporting are relatively straightforward, so it should be easy for one person to
do. Lastly, the workflows on the site will need to be switched over. Currently on the site, there
are two workflows, the Sea Lion Workflow, and the Fur Seal Workflow. The site is currently on
the Fur Seal Workflow; this means that the photos shown to participants are fur seal photos. As
the cameras in the shelters start to capture photos of sea lions, those pictures will need to be
uploaded to the sea lion workflow. The workflows must then be manually changed in the site
editing section of Zooniverse. With these recommendations, we hope that the site is able to stay

relevant after we hand it over to DOC.

5.2 Online Citizen Science and Zooniverse
For institutions and researchers wishing to use an online citizen science platform, we
strongly recommend institutions conduct their own research. The Zooniverse website best fits

our need to collect data on a series of images, but every citizen science project is unique, with its

25



own specific needs. Our team decided to use Zooniverse after conducting participant observation
on seven major platforms. We suggest that researchers conduct similar observations before
beginning work.

Furthermore, we suggest anyone developing an online platform to seek as much feedback
as possible. Developers must consult any sponsors or project leaders to ensure the product is up
to their standards and includes all needed features. Developers should also seek user feedback, as
it will give the best sense of the platform’s quality. User feedback allows users to raise issues a
developer may not have noticed or thought of, as well as providing users a submission area to
make suggestions on improvements.

For researchers and developers who do decide to use Zooniverse, we have identified two
recommendations when building a project: keep images and videos uniform and simplify the
data export

Our first recommendation is to keep all images and videos of relatively uniform size. In
our interview with Hiromi, we discovered that some projects take extremely high-quality images
and videos that Zooniverse can’t host, because the images are too large. If this is the case, we
recommend using a program to automatically resize all media to below Zooniverse’s maximum
image size. We also suggest keeping media a consistent size to improve user quality. In our
participant observation of the Beluga Bits platform, we noticed that the image sizes are
inconsistent and can at times be small and difficult to see. For this, we also recommend resizing
images to increase their visibility.

For reading the data that Zooniverse provides, we recommend modifying Zooniverse’s
exported data, which is difficult to read and contains unnecessary information. Instead, we
suggest using the “Processing Zooniverse Data Exports” script, made by a Zooniverse
employee!. This program has clear instructions on how to modify the code for each individual

project’s needs. This makes the data easier to read and reduces work for researchers.

" You can find the link to my modified “Processing Zooniverse Data Exports” notebook at this
link:

https://colab.research.google.com/drive/1b0_3Hf3qt hkY1JuV8xkTFylIF4rOFAi?usp=sharing
You can find the link to the original notebook here:
https://colab.research.google.com/github/zooniverse/Data-

digging/blob/master/notebooks ProcessExports/zoo_processexport _lifevison.ipynb
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2021-07-16 19-43
2021-07-14 20-49
2021-07-17 00-354
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07/21/2021 073957 N/A N/A
17/17/2021 04-55-03 M Alert
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™M Alert
0 7/14/202 5 N/A N/A
1 17/17/2021 00-35-05 M Sleeping

ur Seal 0 7/16/2021 07-34-32 N/A N/A
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2021-07-16 07-34-32 fr
2021-07-17 04.55
2021-07-15 00-33
2021-07-21 00-17-12 fr

Figure 13: Zooniverse classification data before and after the “Processing Zooniverse Data
Exports” script

53 Advice for Future Student Projects at Worcester Polytechnic Institute

For future students working on citizen science projects, we recommend using a platform
that hosts citizen science platforms rather than creating a website and building from scratch.
Most host platforms are set up with fields to enter information about your project with the user
interface already created so that no coding is required. If the project was built from scratch on
our own site there might not be as much engagement. Using a known host platform also allows
for more easy discovery of the project. Zooniverse has a projects tab that allows anyone to
browse projects by different categories of interest. Using a host platform will also require less
maintenance. For our project we are passing on the platform to our sponsoring organizations.
Thus, it is important that future
maintenance of the site is very little. If < E il IR . = =B

we had created a website from scratch to

host the project, our sponsoring
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organizations would have to change the

code in order to update information on
the site. Depending on the organization,
that might not be feasible, and result in Figure 14: Screenshot of Zooniverses ‘Explore Projects’page
poor upkeep of the site. A host platform
like Zooniverse, allows for easy updating of the project information.

We advise future IQP teams that will be working on developing a platform or website to

start building the platform from the first week to leave plenty of time for user testing. Getting the
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feedback in advance allows for another round of final edits to polish out the platform before

handing it off to your sponsoring organizations.

5.4 Advice for Organizations Wanting to Use Citizen Science

Based on the work the team conducted in both researching and building the citizen
science platform, we have gathered some recommendations for future organizations wanting to
use citizen science for data analysis. Citizen science can be an effective method for data analysis,
however the organization behind the data needs to think about some aspects of their access to
citizen science before jumping into developing a platform for it. One of the main aspects of
citizen science which organizations should have an idea of is their outreach capabilities,
specifically how many people can the organization realistically reach in order to aid with citizen
science. In the case of DOC, there is a pre-existing media influence which allows them to share
any new platforms with the public through that. In addition to media, DOC also has access to
local schools and other public organizations to allow for demonstrations and discussions about
citizen science. Future organizations interested in citizen science need to consider the fact that
the wider available outreach the organization has access to, the more people will be involved
with citizen science. While this manifests in the form of media and local outreach strategies for
DOC, outreach can come around in many ways. If the organization has a stronger influence in
the community, the organization could promote their citizen science through local discussions
and displays. If they are more of a media-based organization, it would be beneficial to use the
media to their advantage and spread awareness via social media and other news sources.

As a whole, citizen science is ideal for low budget, outsourcing work, as it largely thrives
on volunteers. Depending on the type of citizen science the organization plans on using, the work
can be done at home or requires going out into the environment to record data. Therefore, there
are minimal costs for the organization to allow citizen science to be accessible to the public,
making it highly appealing to many organizations. While citizen science is good for getting a
widespread amount of data, the data is not always entirely accurate since it is coming from
volunteers, and it is possible that certain aspects of performing the analysis get overlooked. This
can be countered by the organization developing their citizen science in a way where multiple
people analyze the same image, in the case of an image analysis project. Another

recommendation could be for organizations which ask for volunteers to monitor a certain
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location for changes or to count a certain species in the area. The organization could allow for
higher accuracy by making the time periods on a regular basis and short enough where the

volunteers would hold their attention the whole time.
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Chapter 6 Conclusion

The goal of our project was to create a citizen science platform where citizen scientists
are able to classify photos that were provided by DOC. We were able to successfully fulfill this
goal by creating an interactive platform, on Zooniverse, for citizen scientists to use. Due to the
simple nature of the classifications that are required for each picture, we expect that citizen
scientists will be willing to make classifications on one, if not many, photos. With the help of
volunteers, our project will fulfill DOC’s photo classification needs as well as educate the public
on New Zealand pakake. Educating the public is an integral part of conserving the pakake since
the general public may not know a lot about pakake. This project is an advancement in the
conservation of the New Zealand pakake. With the help of DOC and other conservation

organizations, pakake populations will rise and no longer be endangered.
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Appendices

Appendix A: Interview Questions for DOC members

. Do we have your consent to record audio and video for this interview?

a. This project is recording interviews as part of an educational project. By
appearing on camera/audio, you are consenting to the use of your image/voice for
the purpose of our project which will be published on the WPI website.

What is your job title?

a. What is your day to day job at DOC?

b. What experience do you have, if any, with DOC’s public engagement or
marketing?

To your knowledge, what are DOC’s current strategies for public engagement?
a. In your opinion, have these methods been successful?
b. If so, why would you say they’ve been successful?
c. Ifthey have been unsuccessful, what has impacted this?
d. Do you have any suggestions for public engagement?
Are you familiar with citizen science platforms?

a. Have you ever worked on one?

b. If so, could you explain what went well? What would you change?
Ideally, what would the new citizen science platform include?

a. What is the most important feature you’d like to see?

Do you have any additional questions or comments?

Appendix B: User Feedback Survey Questions

1.

In which browser(s) have you tried the project?

a. Chrome

b. Safari

c. Firefox

d. Internet Explorer

e. Edge

f. Other: (specify: )
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2. How did you hear about this platform?

a. Social Media (specify: )
b. Website (specify: )
c. Email

d. News article
e. Word of mouth
f. Other (specify: )

3. What is your age?

4. How easy or difficult did you find the platform to use?
a. very easy
b. moderately easy
somewhat hard
d. very hard
e. Other (specify: )

5. If you had any difficulty please explain below.

6. Did the tutorial adequately explain how to use the interface to complete the required

tasks?
a. Yes
b. No
c. Ididn't read the tutorial
d. Other (specify: )

7. What do you think the project's goals are, based on what you've read?

8. What additional information or capability would you find helpful or interesting?

9. Did you find the additional information on the other pages useful? (E.g. the 'Research'’

page or 'Education' page)
a. Yes

b. No
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c. Ididn't read the other pages

d. Other (specify: )
10. Would you recommend this platform to others?

a. Yes

b. No

11. Any additional comments or feedback?

Appendix C: Participant Observation Checklist

Platform Name:

Host Site (if applicable):

e This platform allows me to look at images

e [ can input data I collected from these images
e This platform allows me to look at videos

e [ can input data I collected from these videos
e This platform hosts educational media

o Text

e Image/infographic

e Video

e Other (specify: )
e This platform allows fundraising

e On a scale of 1-7, using this platform is:

Very difficult  Difficult Slightly Neutral Slightly easy Easy Very easy, no
and confusing difficult confusion
1 2 3 4 5 6 7
e Explain:

e Additional comments/feedback (Include notable additional features here):

e Overall score out of 10:
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