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Abstract. The paper presents a method for application of conceptual modeling
technics to studies on crowdsourcing in various research domains. The method
uses tools by industry standard Business Process Model and Notation (BPMN) and
is provided as a possible solution to the problems related with non-existence of
universal definition of the crowdsourcing.
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Introduction to the research problem

The concept for “crowdsourcing” was introduced by Howe in 2006 [1] as a further
development of the popular outsourcing concept - ”…crowdsourcing represents
the act of a company or institution taking a function once performed by employees and outsourcing it to an undefined (and generally large) network of people in
the form of an open call.” Within the following years, the concept was elaborated
and was widely and successfully applied in various fields – from graphic design,
through data analysis in linguistics, to software product development. The original crowdsourcing concept was eagerly apprehended by business organizations,
non-profits and researches - in most suitable for the particular case of application
meaning. As a result, the term “crowdsourcing” is increasingly applied by authors
with various background to describe almost every case in which a network of
people is used to produce some result, thus successfully diminishing usage and
blurring the boundaries with some similar, but much earlier concepts like opensource development model, citizen science or virtual community. This is noted
by several authors, most notably Brabham, as one of the earliest and leading
researchers of the crowdsourcing, who argues particularly about the differences
between open-source model and crowdsourcing [2]. There are several attempts
to fix the description and the load of the concept, however, universally recognized definition in 2018 still does not exist, and there are uncounted attempts
for classification of the variations of crowdsourcing. One fine example of the
lack of certainty is the attempt of Estellés-Arolas et. al. [3] to apply a validated
methodology for definition creation, based on usage in texts by authors with variCopyright © 2019 for this paper by7 its authors. Use permitted under
Creative Commons License Attribution 4.0 International (CC BY 4.0).

ous background, to the concept of crowdsourcing – the result is a definition that
consists of more than 130 words.
The research presented in this paper is driven by the suggestion that the lack
of universally accepted definition complicates the research over the phenomenon
of crowdsourcing. Also, present generalization of the term, although convenient
for the general public, is burdening the concept with content that makes application and elaboration over existing results of studies of earlier concepts, such
aforementioned open source model, or related phenomena, like virtual community, very uncertain or even impossible [4]. In attempt to ease these consequences,
we propose application of a method based on preparation of conceptual models
of various crowdsourcing process variations. Further, analysis and comparison of
the models would present similarities and differences between any two or more
variations, or between earlier concepts and a crowdsourcing variation, thus making results easier to validate.

2 Approach to conceptual modeling of crowdsourcing variations –
tools and method
We introduced a suggestion that the application of the method of conceptual modeling and some relevant tools may present an approach to cope with uncertainties
in definition of crowdsourcing concept. In order to present clues in favor of that
assumption, the immediate goals of the research are to choose modeling tools,
to prepare sample models of some of the crowdsourcing variations, to describe
method of application and to present them to the community.
2.1 Choice of modeling toolset

Method of conceptual modeling, or more specifically – conceptual modeling of
information systems is part of requirements engineering and describes an industrial practice of creation of abstract, hardware and system software independent
model of some solution of (usually) complex data processing problem. With roots
in 1960’s and 1970’s, the term gained wide acceptance since 1982 report of several ISO working groups, that cope with need of common terminology of databases
[5]. Although the method does not require any specific modeling tool, the authors
usually use some formalized set of graphics or symbols to express key ideas and
to describe characteristics and parameters of particular concepts and their integration in the system that provides the solution [6]. Standardized toolsets were
developed by various companies and working groups and were accepted by professional community in the following years. Review of all of them is far beyond
the scope of current paper and we don’t assume it will gave any additional value
against stated research goals.
For our particular goal, we strongly considered two toolsets, both of which
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we assessed as contemporary, mature, lively and rich enough to be useful for
the task – Unified Modeling Language (UML) and Business Process Model and
Notation (BPMN). UML is developed in late 1990’s primarily as a tool for modeling of software systems developed within object-oriented paradigm, however it
spread quickly and was adopted as one of de-facto standards for general software
systems modeling [7]. Currently it is maintained as a standard by Object Management Group (OMG) – the same group maintains BPMN – a toolset aimed at
modeling business processes and workflows.
Although both UML and BPMN are widely accepted, standardized, well documented and maintained and certainly suitable for the modeling task, we choose
BPMN. Reasoning behind the choice is that by purpose BPMN is designed to
be easily apprehended by wider audience then UML – by purpose it is meant to
be understandable not only by software engineers and computer science domain
experts [8] and as such we assume it has potential to be easier for acceptance by
various research groups that work in the field of crowdsourcing.
Significance of this argument is demonstrated by analysis of distribution by
“Research Areas” of publications with topics related with “crowdsourcing” in
Web of Science (WoS). In period 2008-10.2018, there are 5599 records in the
field, of which about 54% have been tagged with research area “Computer science”; among the records, about 30% are various engineering areas and about
20% are in humanities domain (see Fig. 1.) Since BPMN is intuitive for wider audience then UML, its choice will allow easier interdisciplinary research activities.

Fig. 1. Distribution by research areas of crowdsourcing publications in Web of Science [9]
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2.2 Task relevant upsides and downsides of BPMN

Along with already stated ease of use and apprehension by wide audience, one
upside of BPMN, relevant to our goal, is that currently various process engines
exist that assimilate the XML file which contains a BPMN diagram. Limited
amount of other action is needed to present the researchers with a software implementation of the crowdsourcing variation workflow. Although certainly not fully
functional software product, it may provide additional opportunities for study.
Among downsides of BPMN is that UML has richer toolset and is generally
able to provide more detailed models; however, we suggest that if and when such
need arise, it most probably will relate to development of some software product or prototype, so software engineering experts that have relevant knowledge
may enter the research team. Also, when needed BPMN may be complemented
with some other modeling tools like Decision Model and Notation (DMN) which
is used for modeling decisions that are determined by business rules and Case
Management Model and Notation (CMMN) – another compatible graphical notation used for modeling of cases which require various activities that may be
performed in an unpredictable order.
2.3 Method of application

We suggest the following method of application (Fig. 2). The research team have
to obtain models of studied crowdsourcing variation – either reuse existing ones
or create their own. Then both definition and models are analyzed in parallel and
similarities and differences are noted. Again, both definition and the models are
used in reasoning of some results – either original or reuse by another author.

Fig. 2. Method of application
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3

Sample Models of Crowdsourcing Processes

3.1 Model of Basic Crowdsourcing Process

We assume that “Basic Crowdsourcing” is the process that is described by Howe’s
definition (Fig. 3).
Two pools are used to model the participants in the process – the organization that crowdsource some function and the crowd participant. The organization
prepares and broadcasts a call for some action, the crowd participant receives
the call, perform some activities in order to complete the job and sends back the
result. The model presents Howe’s definition and is adequate enough to represent
the key parts of it.

Fig. 3. Crowdsourcing process, according its original definition

3.2 Model of Basic Crowdsourcing Process in a platform

We develop this model as a variation of the basic process and we took one of the
earliest platforms which implements it – Amazon’s Mechanical Turk (MTurk)
[10] as a model sample (Fig. 4). The key difference is that the “Take result” task
from the basic model is replaced with a job verification sequence of tasks, that
actually exist in MTurk. Exclusive gateway depicts the two possible verification
scenarios – job may either be accepted, payed and positive feedback record prepared; or not accepted with negative feedback prepared. The sequence ends with
a relevant feedback message to the worker.
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Fig. 4. Crowdsourcing process in a platform (MTurk)

If we compare both models we instantly receive an answer to one of the questions which arise with the basic Howe’s model – what are the mechanisms to make
a crowd member to want to take a job by a crowdsourcing organization? Within
MTurk model we get at least two probable answers - payment and reputation.
3.3 Research domain specific model

In this section, we take a slightly different perspective – we use the MTurk model again, but we presume that some domain specific research requires detailed
description. In the previous section, we noted that one of the probable reasons
behind workers’ participation is to rise their reputation. Research of this presumption lays in domains of sociology, psychology, management science. For this and
similar domain specific studies some parts of the model may be remodeled with
extra details (Fig. 5).

Fig. 5. Research domain specific model (MTurk)
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If we compare both models now it is much clearer why would workers want
a positive feedback – requesters have a mechanism to filter broadcast call only
to those with sufficient reputation. Demonstrated technic of disaggregation is applied in order to make some task more detailed. The opposite technic - aggregation may prevent overcomplicating of models with details that are not needed.
Both technics can be used according specific research domain needs.
3.4 Modeling crowdsourcing variation

Crowdfunding is a variation of the crowdsourcing, with purpose on obtaining
financial funds needed to complete some project from the crowd. Within existing variations of the crowdfunding [11], we choose to model “the reward based
crowdfunding” as it is implemented in the largest crowdfunding platform for creative projects – Kickstarter [12] (Fig. 5).

Fig. 6. Research domain specific model (Kickstarter)

This approach takes another perspective – in 3.2. and 3.3., the platform was
the common environment for the participators which were performing functions
in that environment, i.e. they were described as account types in the platform.
Here, a new pool representing the platform is added. In this perspective, all of the
participators are seen as independent entities. As such some additional aspects of
their relations is possible to be modeled to the level of detail that is needed. This
13

perspective is suitable for studying the role of the platform in the model variation – for development purposes, for optimization of the process, or by any other
cause of research interest.
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Conclusion and future work

We demonstrated an approach that blends graphical and lexical description that
may be applied to make clearer definitions of the numerous crowdsourcing variations that exist today. Although this is very common approach in broad range of
research domains, we proposed specific usage of a standardized modeling tool
– BPMN, that by design is developed for users with various background. Thus,
we hope that it will be well accepted by wider research community and will be
especially useful in interdisciplinary research, as well in educational activities.
As part of continuous research effort, we are planning to prepare a library of
conceptual models for most of the crowdsourcing variations and to publish it for
use by the community. Further results will be reported duly in conferences and
peer-reviewed articles.
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