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ABSTRACT

A critical challenge for crowdsourcing software and
infrastructure is organizing the efforts and activities of
largely disconnected individuals to achieve some larger
goal. This position paper suggests that existing research in
Organization Science and Management is likely to have
important intellectual insights that should influence how
crowdsourcing
infrastructures
are
designed
and
implemented. This position paper considers one such stance
on the social psychology of organizing, outlining the basic
premise and characterizing how crowdsourcing, while
changing some basic assumptions, could apply the finding.
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INTRODUCTION

The standard notions of a crowd convey little about the way
that crowds are organized. The well known crowdsourcing
platform, Mechanical Turk, suggest a collection of
participants that are largely individuals acting with their
own interests. Yet, large endeavors are rarely completed as
a simple function of individual action. Large endeavors are
often broken down into smaller projects that are further
broken down into tasks. These tasks are completed within a
broader frame of work forming the assemblage that is a
completed project, or they must be reassembled through
some assembly task. Further, tasks are often interdependent
and rarely can they be completed in arbitrary order.

Organization Science and Management have been studying
this for years. Instead of reinventing the wheel, researchers
and practitioners of crowdsourcing should be mining and
reusing findings from these fields as they develop new
crowdsourcing applications and infrastructures.
In the following I quickly outline one view of organizing
activities largely based on Weick [6]. Weick is particularly
useful as a perspective on organizing crowd behavior
because his view is that "… shared goals aren't necessary
for organizations to sustain themselves or for them to hold
together." (p. 101)
INTERACT AND DEPENDENCY

An interact is when one person's behavior or actions are
contingent on another persons action. When that contingent
action evokes a new response by the person who initiated
some activity, then the pair of actions are said to be a
double interact. One could think of an interact as a type of
activity hand off, where a double interact could be a
situation where a person provides an instruction and the
second person acknowledges the instruction. Interacts and
double interacts are the basis for understanding a range of
dependencies and how organizing groups must account for
those dependencies.
Work that can be easily decomposed into chains of
minimally dependent action or nearly independent parallel
action are representations of interacts and in some cases
double interacts. These types of work are currently the most
easily accommodated by crowdsourcing applications and
infrastructures.

One challenge for the future of crowdsourcing is
understanding how to organize the crowd to effectively
harness the crowd's efforts and developing software
infrastructures that can assist with and manage the
organizing of the crowd. Thankfully, the fields of
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Figure 1. Sequential dependency and independent parallel
task decomposition.

MUTUAL EQUIVALENCE STRUCTURES

A particularly difficult form of dependency (a double
interact) is a mutual equivalence structure. In a mutual
equivalence structure, the individuals are mutually
dependent upon each other to complete some task. That is,
the instrumental activities of two (or more) participants are
necessary before each party can complete their own action.
The simplest view of this type of dependency is Figure 2.
An example of this type of dependency is when two
individuals have non-overlapping expertise that is required
to complete a type of work.
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Figure 2. A mutual equivalence, where person A is
dependent on the results of person B action and vice versa.
Continuing, with this example, when the task is repeated
overtime, a chain of interdependent actions results, such as
in Figure 3. Weick differentiates between the types of
actions. The production activity is termed an instrumental
activity and the use of the output of another person's
instrumental action is defined as a consumatory action.

conditions, individual participants can form mutual
equivalence structures either with largely unknown other
participants, or with a carefully constructed software
infrastructure.
ASSEMBLING DOUBLE INTERACTS

Work processes are often completed through a series of
double interacts, some of which may be mutual equivalence
structures, some of which may not. Maintaining and
sustaining work activities requires combining stable
subassemblies of collective activity. A stable subassembly
is one that can be restarted with minimal loss of effort after
an interruption. In traditional work contexts, there are many
kinds of tasks that span different work days and which
cannot be completed without some kind of interruption.
Early efforts in crowdsourcing conveniently relied on
microtasks as something small and self-contained and
which could potentially be done quickly without
interruption. But future work for crowdsourcing is likely to
be larger, potentially less clearly circumscribed, and more
open-ended.
Weick points out that work is possible when individuals are
meaningfully involved in stable subassemblies (cycles) of
double interacts or interlocked behavior. The act of
organizing is then a function of picking these cycles and
assembling them to reach a desired goal. There are a
number of strategies for selecting cycles to include in an
assembly. The strategies are not exhaustive, but some that
might be useful for crowdsourcing include ([4] p. 113):
Availability: select cycles that are not currently engaged in
other activity.
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Obligation: select cycles that incur the fewest future
obligations.
Duration: select cycles that can be completed most
quickly.
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Effort: select cycles that require the least effort to
complete.
Time!
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Personnel: select cycles that have the most experience.
Relevance: select cycles that most closely resemble the
content of the input.
Permanence: select cycles that produce the most stable
change to the input.
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Disturbance: select cycles that are least likely to cause
disruption to the ongoing system.

Figure 3. A mutual equivalence as it progresses over time.

Mutilation: select cycles that do the least damage to the
input.

While mutual equivalence structures are a complex and
interdependent form of a double interact, they can be
constructed and maintained under conditions of minimal
knowledge with regard to the other participants. The value
of this insight for crowdsourcing is that by meeting a set of

This is just a sample of the strategies for picking and
structuring cycles. Indeed current crowdsourcing relies
heavily on Availability and Obligation. As well,
qualification tasks in Mechanical Turk allow for the
selection of cycles using the Personnel strategy. But yet

there are many other strategies that can be used for
selecting and assembling cycles - and existing
crowdsourcing infrastructures do little to elucidate the
range of possible organizing.
Stepping back just a bit, in considering how crowdsourced
work will be managed, the infrastructure would need to
track a number of key aspects. For infrastructure should
help track the number and types of cycles necessary to
complete some work. Currently this is done by tracking the
individual microtasks (HITs), but larger efforts will require
understanding and managing the relationships among many
types of tasks. Understanding and tracking the time it takes
to complete a given task for a larger piece of work is
important. Tasks complete at different rates, managing the
composition of tasks into larger units and tracking how time
and effort accrue to the entire piece of work is critical. As
well, in any large effort not all of the tasks are completely
independent. Some tasks may complete and create
meaningful output and others may need to unmake
meaningful output in order to create something different.
Crowdsourcing infrastructure needs to track and understand
how different tasks within meaningful work are interrelated,
both positively and negatively.
CROWDSOURCING EXPERIENCE

Our experience in crowdsourcing activity is based in our
ongoing studies of mass interaction in Wikipedia. Our prior
studies have considered the discussion activities (power
plays) that result in consensus [4], however temporary that
might be. We have quantitatively examined the stability of
the policy environment and how that environment is
influence by practices of editors and by external influences
[1]. As well, we have studied how Wikipedians
acknowledge and value the work contributed by other
editors through the use of Barnstars [3]. Our current efforts
are focused on developing infrastructure and visualizations
that allow participants in large scale crowdsourced
activities to understand the system as a whole and how their
individual activity contributes to the system. Our current
design approach is motivated by the need to provide social
translucence [2] to these complex collaborative spaces [5].
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