olving creative problems
Ssuch as those pertaining

to writing or design is chal-
lenging because such problems
are open-ended and require
people to spend much time and
effort to achieve high-quality
results through trial and error.
Feedback plays a critical role in
this process because it can help
people recognize and fix errors,
leading to better results. How-
ever, high-quality feedback is
difficult to obtain due to the lim-
ited pool of experts available. To
address the issues of scalability
and high cost, we aim to harness
the wisdom of a crowd to collect
feedback and thereby enable
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Crowdsourcing Workflow

Feedback Generation

Designing for complex
creative task solving

on-demand problem-solving sup-
port.

Crowdsourcing has been
proven to be useful for solving
the complex problems that a
single machine cannot solve.
Recent work has collected timely
feedback from crowds to support
novice designers to improve their
design. However, most research
focuses on improving the con-
tent of feedback but neglects the
most important aspect of how to
support problem solvers to learn
and facilitate high-quality out-
comes effectively. In this work,
we aim to leverage the power of
crowds and machines to enable

Feedback

ﬂ @, Collaboration

Feedback
Provider

Feedback

Writer

Feedback Utilization

intelligent systems that generate
useful feedback to guide people
to learn and solve creative tasks
effectively in a flexible workflow.

This work proposes an iter-
ative feedback framework that
enables collaboration between
authors and feedback providers
(see Figure 1). In this framework,
the authors can learn to solve
problems and improve results
based on the diverse feedback
obtained from the feedback pro-
viders; the feedback providers
can also learn to evaluate the
quality of outcomes and provide
effective feedback to the authors.

Rhetorical Structure

Feedback

Revision Workflow

Figure 1. Iterative feedback framework for supporting creative task solving.
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The goal of this work is to
explore ways to support not only
feedback generation but also
feedback integration processes,
focusing on writing tasks. By
drawing insights from learning
science and crowdsourcing, we
designed and developed intelli-
gent systems that leverage the
power of crowds and machines
to support writers in obtaining
effective feedback and facilitating
good revision behaviors in the
writing process.

First, we designed and im-
plemented a crowd-powered
feedback system, StructFeed,
to generate useful feedback for
helping novice writers detect and
diagnose high-level structural
writing issues [1]. With the sup-
port of StructFeed, novice writers
can develop a unified essay writ-
ing style and achieve high-quality
results. In our experiment, we
found that participants who re-
ceived feedback from our system
even outperformed others who
received expert feedback. Al-
though all participants found the
expert feedback helpful, some
people could not improve their

writing in the revision process.
Therefore, we started to explore
ways of supporting people to
make full and effective use of
feedback and revision.

To support effective revision,
we present Feedback Orches-
tration, which adopts structured
feedback in guiding writers to
utilize feedback of different lev-
els and support flexible revision
workflows. We also designed
and implemented an intelligent
system and evaluated it with
twelve novice writers in a field
experiment. The results showed
that structured feedback helped
individuals discover their weak-
nesses and promoted deep re-
flection. Furthermore, enabling
flexible revision workflows helped
novices increase awareness and
develop good revision strategies.

In conclusion, this work pres-
ents an iterative feedback frame-
work that enables collaboration
between writers and online feed-
back providers to support cre-
ative task solving. Two intelligent
systems have demonstrated the
effectiveness of this framework
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and successfully supported nov-
ice writers in developing writing
skills and improving their writing.
Ultimately, this work contributes
a new perspective that allows
humans to collaborate with ma-
chines and crowds to accomplish
complex creative tasks.
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