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Chapter 5
5.1 Emerging Insights

This doctoral dissertation is comprised of three inter-related articles that aim to (i)
explore the foundations of crowdsourcing as a means of inquiry, and (ii) put forward a
theoretical framework to guide researchers using crowdsourcing in their research. Central to this
study was understanding how crowdsourcing is currently being used in research, and how
crowdsourcing corresponds to established methods of inquiry. Crowdsourcing is being used for
participant recruitment, data collection, data analysis, and less frequently for study and
intervention design. In most instances, crowdsourcing is being used to supplement existing
research methods, and therefore it could be argued that that crowdsourcing is simply another
method for participant recruitment or data collection. However, the underlying principles of
crowdsourcing suggest that it is a value-laden methodology within qualitative research
paradigms. This chapter discusses emerging insights from these three manuscripts and provides
an overall conclusion across the papers. Given the limitations of this work, it also points to future
directions that build on the potential of crowdsourcing for research purposes.

The first manuscript (Chapter 2), “Crowdsourcing: A Potential Research Paradigm,”
examined the concept of crowdsourcing as a form of inquiry and method by considering its core
philosophies and principles. By looking at questions of ontology, epistemology, methodology
and axiology, Chapter 2 explored ‘crowdsourcing’ as a research paradigm. The core
paradigmatic features of crowdsourcing discussed included: subjective-objective realities, co-
creation of knowledge, the metamorphosis of the researcher-participant relationship and the
shared value and mutual benefit derived from crowdsourcing health-related research studies.

The principles of crowdsourcing resemble those of the participatory paradigm. As a standalone
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method, crowdsourcing could be applied across all research quantitative and qualitative
paradigms.

The second manuscript (Chapter 3), “Exploring the Characteristics of Crowdsourcing: An
Online Observational Study,” analyzed the content of studies posted to an online site
(http://crowdcrafting.org) specifically focused on crowdsourcing research. Building on the
manuscript presented in Chapter 2, the aim of this chapter was to explore how researchers are
using crowdsourcing in practice. In addition, Chapter 3 mapped research projects against the
eight characteristics of crowdsourcing proposed by Estellés-Arolas and Gonzalez-Ladron-de-
Guevara (2012), to determine whether these characteristic can serve as a framework for
crowdsourced research studies. Findings from this chapter suggest that most of the activities
undertaken were micro, repetitive, and task-based, and were usually related to data processing or
analysis (such as image and sound identification and text translation). It would appear that
crowdsourcing served as a tool for participant recruitment, data collection and analysis. In
reframing these findings, these results may also suggest the crowd is taking on roles, or
functions, which have typically been the responsibility of the researcher. These new roles of the
researcher and the crowd (the “citizen scientists”) begins to blur the lines between traditional
researcher-participant and participant-researcher relationships. The characteristics of
crowdsourcing put forward by Estellés-Arolas and Gonzélez-Ladron-de-Guevara (2012) provide
a useful framework to guide researchers in their use of crowdsourcing within their own research,
particularly in the context of information technology enabled crowdsourcing research studies.
While all the characteristics should be addressed by the crowdsourcing interface/platform, it is
also important to translate and interpret these criteria in the context of research. Clearly defining

and openly articulating the research purpose, the roles of the crowd (researchers vs participants),
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in addition to the full disclosure of the researchers involved, should help ensure the integrity of
the research. All of this should occur within the ethical and methodological confines required for
research studies.

The final manuscript (Chapter 4), “Crowdsourcing for Research: Perspectives from a
Delphi Panel,” further explores how and why researchers are using crowdsourcing by hosting a
Delphi panel of crowdsourcing experts. This expert panel consists of researchers and academics
who either use crowdsourcing in their research methods, or research the topic of crowdsourcing
itself. The purpose of this panel was to refine the characteristics of crowdsourcing for research
and to help inform the theoretical framework of the methodology. While Estellés-Arolas and
Gonzalez-Ladron-de-Guevara (2012) provide a common definition and framework, they do so in
an information technology context which may not be transferable to the use of crowdsourcing in
research, but has the potential to be adapted to some degree. The most plausible framework for
the application of crowdsourcing in research is based on the research paradigm which in turn
defines the roles of the crowd. If the role of the crowd can be defined in generally acceptable
research terms (e.g. participant, data collection, analysis, study design, etc.) it makes it possible
to align the role with the research paradigms to define the crowds as subjects or participants,
citizen scientists, or co-researchers.

As a result of the three interrelated studies found in chapters 2, 3 and 4, a theoretical
framework emerges that relies on researchers to understand how crowdsourcing fits into their
research paradigm and to ensure it aligns with the key constructs of the paradigm. Further,
crowdsourcing should be methodological cohesive and coherent with the research paradigm.

Finally, the use of crowdsourcing does not absolve researchers of their ethical responsibilities



107

and obligations when it comes to conducting research studies, and the same stringent level of
professional standards should be employed as would be when using more traditional methods.
5.2 Future Directions

Taken together, the manuscripts presented in this dissertation suggest a number of
promising lines of research for the future.

5.2.1 Crowdsourcing, Big Data and Artificial Intelligence

The term “big data” refers to a data set that is large in size, consists of various types and
formats of information, and has continuous growth (Boyd & Crawford, 2012; Gandomi &
Haider, 2015; Kaisler, Armour, Espinosa, & Money, 2013; Raghupathi & Raghupathi, 2014). In
the context of crowdsourcing, the concept ‘big data’ is interesting from at least two perspectives:
(i) the crowd as data contributors and (ii) the crowd as data processors. The crowd can create
large data sets, as is the frequently cited case with social media sites such as Twitter and
Facebook. This can be leveraged to generate significant volumes of data that can be used for
research purposes. For example, following the 2011 tsunami in Japan, it was critical for officials
to monitor the spread of radiation resulting from the severely damaged Fukushima-Daiichi
nuclear power plant. A team of researchers designed the Japan Nuclear Crowd Map to monitor
and map real-time radiation data (Kamel Boulos et al., 2011). Within two weeks of the disaster,
individual citizens had deployed 577 Geiger counters across the country to help the monitor and
track the spread of the nuclear cloud (University of Southampton, 2013). The map combined
sensor information with crowdsourced radiation data, and has provide more than 27 million
readings since the day of the Fukushima disaster (University of Southampton, 2013). This
significant data set would not have been available had it not been for the contributions of the

crowd.
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The crowd can, however, be employed for purposes that go beyond simply providing data
— they may be drawn into an analysis of the data itself. This type of application leverages the
knowledge and experience of the crowd, along with its sheer size, to create a “machine” that has
substantial collective analytical powers — and this can be particularly useful in scenarios where
machine analysis has not yet been fully perfected. For example, the International Space Station
has captured approximately two million images of Earth, and while the images are clear, the
specifics in the images are not always easy to determine without analysis and categorization,
thus rendering them useless for scientific purposes (Gaskill, 2015). In 2015, the Complutense
University of Madrid (UCM) launched the project “Cities at Night,” to catalog these images to
create an open atlas (Gaskill, 2015). Given the large number of images, and the volume of work
that would be required, UCM researchers decided to engage the crowd to sort images into those
of cities, stars and other objects. This process required the crowd use their knowledge of local
geography to identify points in night images, and to match them to positions on map by
identifying cities in images and their surrounding area. To date, approximately 20,000 images
have been categorized by hundreds of volunteers. To ensure accuracy, each image is being
categorized multiple times by different individuals. In addition to creating the atlas, the project
should also help determine the optimum number of individuals required to accurately assess each
image (Gaskill, 2015). In this example, researchers are able to harness the collective knowledge
of local geographies of the crowd in a way that contributes to the analysis and identification of
the images as part of the larger project. Importantly, this project may not have otherwise been
feasible due to its magnitude —specifically the significant number of people and time required to

complete it.
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In addition to contributing directly to a specific study, crowdsourcing activities can also
support advancements in machine learning and artificial intelligence. Activities such as sorting
images, as noted in the Cities at Night project above, which require human intelligence can
create large volumes of information to inform the development of algorithms to enhance
technologies that may be able to analyse and process this type of data.

5.2.2 Conscious Contributions

One of the key distinguishing features of crowdsourcing, informed by this research, is
what this author calls ‘conscious contributors’ or ‘conscious contributions.” What makes the
contributions of the crowd valuable is that they are willingly and knowingly participating by
sharing their knowledge and expertise. In comparison, in some methods used for research—such
as leveraging social media data, assessing online behaviour via click-through features, or using
CAPTCHA (Completely Automated Public Turing Test to Tell Computers and Humans
Apart)—the individuals are not knowingly contributing to research. Often these seemingly
innocuous online activities are being used to harness human capabilities without the direct
knowledge of the individuals. In the case of crowdsourcing, the crowd is consciously
contributing to something they deem valuable and worthy of their time, expertise and skills.

5.2.3 Proprietorship of Knowledge

Finally, there are a number of ethical questions that arise when crowdsourcing is used for
private benefit. In the business context, some authors have called out the use of crowdsourcing as
exploitive —benefiting from the use of low-cost, or even free, labour (Kleemann, Vo3, & Rieder,
2008). In the research context, there are a number of questions that should be explored including,

but not limited to, the impact of the crowd’s contributions on traditional academic and research
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performance measures (such as authorship, citations, publications, and grants) and the role of the
researcher as it relates to knowledge creation and ownership.
53  Concluding Thoughts

The volume of information on crowdsourcing for health research has grown throughout
the time span covered by this dissertation research, as evidenced by the increase in articles
resulting from a Google Scholar search for the terms ‘crowdsourcing’ and ‘health research.’
From 2000-13, the search found 478 results vs 2,070 results from 2000-17. Swan (2012) notes
similar growth in crowdsourced health studies. Health-related research is only beginning to see
the potential of crowdsourcing. Researchers leveraging crowdsourcing can harness
unprecedented amounts of data to improve the health and wellbeing of the population. While
crowdsourcing presents significant opportunities, it also requires researchers to consider its
implications on research methods and methodology to ensure that it meets the appropriate level
of quality and rigour required to maintain research standards.
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“crowd” clear goal the crowd — what does  of the crowd- given to the crowd- participative the research internet
the crowd get sourcer sourcer process
wingID 0 1 1 0 0 1 1 1
Winston Churcvhll.l 1 1 1 1 0 1 1 1
Engagement Diaries
Women in Pulp Fiction 0 1 0 1 0 1 1 1
World Science Festival
Twitter Analysis 0 ! 0 0 0 ! ! !
WW1 Diary TwitterBot 0 1 1 0 0 1 1 1
Tweets
X-Ray Jounral 0 1 0 1 0 1 1 1
year of around the world in 0 1 0 0 0 1 1 1
eighty days
Zebra Lungs 0 1 0 0 0 1 1 1

zxcasd 0 0 0 0 0 1 1 1
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