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Abstract
Online feedback systems have gained in popularity in recent years. These systems have the potential to provide
vast amounts of feedback from the crowd. My dissertation
explores how creative workers can be assisted in evaluating this crowdsourced feedback. I qualitatively explored
and studied this issue in three different feedback systems.
Future work will develop a framework for recommending
feedback evaluation strategies for different feedback types
in the context of creative work and potentially massive
amounts of crowdsourced feedback.
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Crowdsourcing is a powerful approach for tapping into the
collective insights of a crowd of people with a diverse background and knowledge [10]. The combination of crowdsourcing and creativity support is a promising area of research [13, 23] and builds on a long line of work on augmenting human creativity and intellect [2, 7]. More recently,
research on supporting creativity has been sparking interest
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in the field of Human-Computer Interaction [5, 21, 22].
Online feedback exchange systems [3] and crowd feedback
systems [17, 25] are computer-mediated systems that enable creative individuals to collect feedback from a large
number of people online [14]. These systems provide an
opportunity for asynchronously sourcing feedback, decision
support, and critique from a crowd.
Researchers have investigated ways of increasing the perceived value of crowdsourced feedback [11, 15], e.g. by
using rubrics to structure the feedback [17, 27] and interactive guidance to scaffold the feedback process [6, 18].
Kang et al. enriched individual critique items with visual
examples [12]. Using techniques such as the above, crowdsourcing distributed critique from novice crowds may yield
feedback in comparable quality to expert critique [6, 17].
The above approaches focus on improving the quality of
individual feedback items. An often overlooked aspect in
crowd feedback systems is the diversity and potentially vast
quantity of the crowdsourced feedback that limits the usefulness of the feedback for its receiver. Crowd feedback
systems thus call for processing, aggregating and visualising of the crowdsourced feedback. Voyant by Xu et al. [25],
for instance, aggregates design feedback. The different
methods explored by the authors include visual annotation
of designs, word clouds, and histograms. Crowdsensus is
crowd-powered tool that supports the receivers of feedback
in analysing and clustering elicited feedback [1]. Crowdlines by Luther et al. is another example of a system that
supports the synthesis of diverse information sources [16].

Figure 1: Articlebot user interface
for facetted filtering of ideas.

Feedback can be ambiguous and heterogeneous, as feedback providers may have different motivations, expertise
and perspectives [26]. The diversity of different viewpoints
holds value for the receiver of the feedback. Aggregating
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feedback results, however, in a loss of this information and
evaluating individual feedback items would put a high cognitive demand on the feedback receiver. These constraints
limit the utility of crowdsourced feedback.
In my research, I explore processes, systems and interfaces for supporting creative work with the crowd. Specifically, I aim to support feedback receivers in exploring the
information space and getting an insight into the diverse
feedback of the crowd at different levels of analysis. I aim
to design strategies for enabling the feedback receivers
to make sense of the feedback. Sensemaking is the process of imposing an order on the crowdsourced feedback to
guide future actions [4, 24].
My work will result in a framework for the design of feedback systems that supports the evaluation of potentially
massive amounts of text based but also non-text based
feedback from the crowd. A central question in my research
is: How can we aggregate feedback, while still maintaining
the value of individual feedback items? My research will explore the requirements and the design space of crowd feedback systems in this regard, and will delineate a number of
design strategies and techniques to cope with this problem.
My research will further contribute practical techniques that
enable creative workers to effectively explore the feedback
received from the crowd. These techniques may grant new
insight into how to support feedback receivers in evaluating
massive amounts of diverse feedback from the crowd.

Completed Studies
In the past year, we qualitatively explored the constraints of
crowdsourced feedback in the context of creative work with
three crowd feedback systems that support different types
of creative work: writing, web design, and design critique.
Three of the four papers are currently still under review. In
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the following, I briefly summarise some of the insights of our
interviews with receivers of different types of crowdsourced
feedback in these three systems.

Figure 2: uiCrowd user interface to
provide justifications for
manipulations of the website
layout.

Figure 3: High-level architecture of
the situated feedback system.

Figure 4: Concept of the situated
feedback system. Artwork credit:
Gustavo Centurion.

ArticleBot: Supporting Exploratory Writing
We designed and tested an intervention to support writers
in finding and exploring different ideas [20]. The lightweight
system was adapted from Hosio et al. [9] and provides
decision support in form of short textual ideas that can be
sorted by a number of different criteria (see Figure 1). Both
the ideas, the criteria, and the rating of each idea across
all criteria are provided by the crowd. We hypothesise that
providing writers with an ordered list of ideas will help them
in being more creative and in exploring the solution space.
We found that in a laboratory study, users (n=24) were
strongly influenced by a status quo bias. Many used their
own intuition to complete the given writing task, without
turning to the creativity support system for help. Among the
users that did use the system, we noticed that the readilyprovided formative feedback cannibalised and stifled the
participants’ own divergent thinking. Many participants
simply reproduced the top answer from the ordered list
and completed the writing task without ever reflecting on
the provided ideas. Consistent with the literature, we observed that feedback receivers pick the feedback that is
well-aligned with their own mental model, and may disregard feedback that they perceive as being subjective [26].
uiCrowd: Supporting Web Design
uiCrowd is a system that allows the community of a website
to use the website as a canvas for expressing their needs.
Users can directly manipulate (move, delete, resize) the
elements of the webpage. The system was evaluated in a
remotely-administered user study (n=48). The study participants were tasked to adapt a website user interface in a
multi-step process that included a tutorial to familiarise the
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participant with the system.
The distribution of the number of moved elements in the
webpage layouts created by the crowd followed a power
law, with few layouts having many manipulations of elements, and many having few manipulations. More specifically, the 13 layouts (20.97%) with the highest number
of moves constituted 80% of all element moves. Among
many other findings, we found that most of the manipulations were done without providing any justification, even
though we designed the system to make it easy to provide
such feedback (see the user interface dialog in Figure 2).
The web designer faces the problem that a potentially large
number of designs need to be evaluated. We alleviated this
problem by incorporating peer review from the crowd into
the uiCrowd system. The crowd, however, faces a similar
challenge. Many user interface adaptations looked virtually
identical due to the low amount of element manipulations.
While the crowd was able to provide contributions to the
web designer, interpreting the meaning of the layouts would
require considerable effort, as most users did not disclose
their intentions behind their modifications of the user interface. Future systems would need to ensure that the users’
motivation is elicited.
This study highlighted the challenges and difficulties that
creative workers face when selecting among many design
alternatives. In the following study, we explored a way of
addressing these issues.
Supporting and Directing Creativity with Roles
One way of alleviating the challenge associated with the
large quantity, diversity and low interpretability of crowd
feedback is by reducing complexity in the first place. To
this end, we analysed how roles could be used to nudge
the crowd to provide feedback with a narrower focus. In
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a fully-counterbalanced factorial experiment, we asked
60 workers from an online crowdsourcing platform to complete Guilford’s Alternative Uses task [8] under three conditions: 1) without any support, 2) while assuming a role,
and 3) with a role and a stimulating image. We invited another eight participants to complete the same task in a local
workshop.

Figure 5: Prototype of the situated
feedback elicitation system.
Artwork credit: Stéphan Valentin.

Figure 6: Example of a type of
feedback in the situated feedback
system. Artwork credit: Aman
Ravi.

We found that roles are not a silver bullet for augmenting
creativity, especially in remotely administered creativity
studies with uncontrollable factors. Roles did work well,
however, in the situated setting, specifically when users
need to overcome an impasse in the flow of their ideas. The
ideas generated under the two role conditions were much
more narrowly focused and linked to the given role. This
confirmed our initial assumption that roles could be used for
reducing complexity and providing feedback from a certain
perspective. We hypothesise that uiCrowd users could, for
instance, provide useful feedback on a website while thinking in terms of an administrator’s needs.
DUPLEX: Situated Art Feedback on Public Displays
In our third system, we turned to exploring situated technology, as it allows us to study and observe the usage of the
system more closely. With our concept for the elicitation of
feedback for digital artworks (see Figure 3 and 4), we explore how artists can be supported with situated feedback
and technology. The system enables the situated crowd to
provide feedback to artists via an installation that consists
of two public displays (see Figure 5). A digital artwork is
displayed on the main screen of the installation. Feedback
is given on the smaller touch screen positioned in front of
the main screen. In total, we implemented and evaluated
eight different types of feedback. One feedback type is depicted in Figure 6.
In a preliminary needfinding study [19], we found opposing
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views between the needs of the artists (n=2) and the preferences of the users (n=12). Users preferred simple and fast
feedback types, such as multiple choice lists, Likert-scale
sliders and thumbs up/down ratings, but also engaging and
thought-provoking ones, such as painting on the artwork to
identify certain areas of interest. “Selfie” images and video
recordings were seen as an intrusion of privacy and most
study participants did not know how to respond to this surprising type of feedback.
The artists, on the other hand, appreciate getting a detailed
insight into whether people understand their art and how
people react to their artworks. Simple feedback mechanisms – as commonly found on Social Media websites –
convey little informational value for artists to this end. The
artists further face a quandary when it comes to reviewing
vast amounts of feedback. While the artists thought that
seeing individual reactions to their artwork would be interesting, they mentioned that feedback from the crowd would
only spike their interest if a critical mass of feedback was
reached. The artists agreed that reviewing such large quantities of feedback would be tedious, time consuming, and
simply not feasible. Future research will need to contrast
and reconcile these differences to find a common ground.

Future Work
My ongoing work in the form of a structured literature review will guide the development of a taxonomy of feedback types and activities that creative individuals engage
in when they evaluate feedback from the crowd. This work
will culminate in a conceptual framework to highlight critical
processes that affect the feedback receiver when evaluating large quantities of crowdsourced feedback. I envision
this design framework to create a basis for discussing challenges and issues related to the design of interactive feedback elicitation systems.
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