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ABSTRACT

Crowdsourced design feedback systems are emerging resources for
getting large amounts of feedback in a short period of time. Tradi-
tionally, the feedback comes in the form of a declarative statement,
which often contains positive or negative sentiment. Prior research
has shown that overly negative or positive sentiment can strongly
influence the perceived usefulness and acceptance of feedback and,
subsequently, lead to ineffective design revisions. To enhance the ef-
fectiveness of crowdsourced design feedback, we investigate a new
approach for mitigating the effects of negative or positive feedback
by combining open-ended and thought-provoking questions with
declarative feedback statements. We conducted two user studies
to assess the effects of question-based feedback on the sentiment
and quality of design revisions in the context of graphic design. We
found that crowdsourced question-based feedback contains more
neutral sentiment than statement-based feedback. Moreover, we
provide evidence that presenting feedback as questions followed
by statements leads to better design revisions than question- or
statement-based feedback alone.
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1 INTRODUCTION

Feedback is a central part of learning and achievement that can help
evaluate one’s work, uncover problems, and promote new ideas for
improvement. Yet, its effectiveness greatly varies by type and how
it is framed, and its impact can be either positive or negative [20].
In graphic design, feedback is a vital part of the iterative design
process and is typically solicited in critique sessions. However,
these sessions are time and resource intensive. Moreover, feed-
back from alternative sources like peers and online communities
can be scarce [30, 31, 51], biased [44, 51], and superficial [46, 50].
Crowdsourced online feedback is an emerging mechanism to gather
large amounts of feedback quickly [18, 29, 53]. When structured
appropriately, crowdsourced feedback can be as effective as expert
feedback [55] and help designers produce more and better design
revisions than they could have done otherwise [30, 51, 52].

For crowdsourced feedback to be effective, it needs to foster pro-
ductive reflection on the design to generate useful ideas for design
revisions. Furthermore, the feedback needs to be acceptable to the
designer, or else they will ignore it. However, this is challenging
because there is a tension between the productive value of feed-
back and acceptability, which is related to the feedback’s perceived
sentiment. For instance, Crain et al. [12] found that feedback with
positive sentiment, which we will refer to as positive feedback, is
typically preferred by content creators. However, positive feedback
is less likely to lead to improvements through iteration. On the other
hand, in their study, feedback with negative sentiment encouraged
more design iterations but tended to have lower acceptance. In
the worst case, feedback with negative sentiment, which we will
refer to as negative feedback, influences the recipient’s affective
state [1, 49] and can reduce their overall task performance [5].

To improve the effectiveness of crowdsourced feedback on design
revisions, we contribute a novel approach of enhancing traditional
statement-based feedback with open-ended and thought-provoking
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Figure 1: Enhanced Design Feedback: Two example feedback items for a yer from the rst user study (Section 4). Each feed-
back item consists of an open-ended question followed by a traditional statement. Although the related questions and state-
ments target the same aspects of the yer design, the questions carry more neutral sentiment than the statements.

questions (Figure 1). We hypothesized that presenting feedback questions derived from negative or positive statements contained
in the form of a question followed by a statement would result  signi cantly more neutral sentiment than the corresponding state-
in higher-quality design revisions compared to statement-based ments, as exempli ed in Figure 1. In the second study, we examined
or question-based feedback alone. Building on prior work from the e ectiveness of feedback enhanced with open-ended questions
several elds, our rationale for this hypothesis is twofold. First, we  on the quality of design revisions. We recruited 36 non-professional
hypothesized that feedback in the form of open-ended questions designers to design a yer and revise it based on crowdsourced
carries less sentiment than statements and, subsequently, improves feedback. To test our hypothesis, we assessed three ways of present-
the acceptance of the feedback. Second, we hypothesized that theing the feedback: statements only, questions only, and questions
preceding open-ended question promotes productive re ection followed by statements. We employed an external jury of expert
even if the statement-based feedback is super cial or unacceptable designers to rate the yers' design quality for comparison. We
to the designer. found that participants who were shown questions followed by

In design, re ection is fundamental in evaluating the current  statements improved their designs to a signi cantly greater degree
state of one's work relative to its goals and for generating ideas for than participants who saw either statements or questions alone.
improvements B9. It is suggested that combining feedback with We make two contributions to the area of crowdsourced de-
re ection is a superior format fi] compared to feedback alone. For  sign feedback. First, we introduce the rst method for framing
instance, feedback that incorporates a re ective task can lead to crowdsourced design feedback as questions and combining them
more extensive revisions and increased qualibd[compared to with traditional feedback statements. Second, we provide empirical
traditional feedback. An e ective way to promote re ection is facil-  evidence that presenting crowdsourced feedback in the form of
itative questioning. For example, in teaching, questioning is known open-ended questions followed by statements improves the quality
as an e ective technique to trigger re ection and critical thinking of design revisions compared to presenting feedback as either state-
among students§, 43. However, questioning should not be the  ments or questions alone. Combining statement-based feedback
only type of feedback as it can otherwise irritate studeng. Be- with open-ended questions is complementary to other strategies
sides re ection, questions could balance the acceptance of feedback for enhancing the e ectiveness of design feedback. Therefore, our
statements, assuming they contain neutral sentiment. For instance, approach can easily be integrated into existing crowdsourced de-
ordering feedback from positive to negative has been shown to lead sign feedback systems to increase the overall productive value of
to a more balanced perception of negative feedback by improving the feedback for design revisions.
the recipients' happiness and excitement [48].

We conducted two online user studies in the context of graphic
design to study the e ects of enhancing statement-based with
question-based feedback. In the rst study, we investigated if feed- 2 RELATED WORK
back in the form of open-ended and thought-provoking questions 2.1 Background
can be crowdsourced and if these questions contain more neutral
sentiment compared to corresponding feedback statements. The
results show that 85% of the questions created by the crowd work-
ers are open-ended and thought-provoking. We also found that the

Within the inherently iterative design process, feedback is essen-
tial to evaluate the design's current state and generate revision
ideas RQ 36. Design studios are a fundamental element in design

education, where students receive feedback in various types of
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critique sessions4(Q. These critique sessions consist of a work pre-
sentation by the student followed by an individual critique from the
teacher (i.e., desk crit), multi-layered critique by a jury, or open
feedback from other student2f. Ideally these sessions result in a
dialogue for nding a common ground between one's own design
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2.3 Re ection

The ultimate goal of feedback is to help improve the critiqued
work. In order to achieve this goal, feedback needs to facilitate
new productive ideas. Beyond direct feedback, re ection is another
popular tool [39 in the design community to generate ideas for

intentions and the received feedback. In the professional practice, design revisions. See Baumer et 2].for a review on how re ection
des_igner_s_are seekir_lg s_uch detailed feedback from peers. Overall,can pe leveraged in the design process as a whole. In regard to
design critiques provide in-depth analyses and foster a deep under- fgedback, Caroline Brand4] showed that feedback alone might

standing of the designer's workl[0 13. However, while providing
rich feedback, critiques can be infrequent, time-consuming, and
resource-intensive. Therefore, designers may require additional

not always be su cient. She suggests that combining feedback with
a re ection task is generally superior.
Yen et al. 4 con rmed this hypothesis by showing that re ec-

feedback in preparation for the more structured critique sessions. tjon alone can be as bene cial as crowdsourced feedback. They
Peers and online communities can provide such additional feedback jmplement a re ective activity where designers have to respond

but it can be limited in quantity BQ, 31, 51], biased #4 51], and su-
per cial [ 46 50. Crowdsourcing is an approach to overcome these
limitations [18 29 53 and provide almost expert-quality feedback
when elicited and structured e ectively [55].

2.2 Sentiment and Valence

to three generic questions about their design. In their study, the
combination of re ection and feedback led to the best design qual-
ity overall. Moreover, Sargeant et al3§ found that facilitated
re ection can alleviate the distress caused by negative feedback
and enhance feedback acceptance.

In this work, we build upon these ndings and hypothesize that
feedback in the form of questions will act as a lightweight re ective
activity that promotes useful ideas for design revisions. Moreover,

Prior research on crow_dsourceq feedba_ck systems found that the \ye extend previous re ection approaches by preceding a negative
sentiment of feedback impacts its perceived usefulness. For exam-feedpack statement with an open-ended question related to the

ple, Yuan et al.§5 found that positively written and emotional
critiques received higher average ratings . Their ndings provide
evidence that valence and arousal are positively correlated with
designers' ratings of feedback. Similarly, Nguyen et 83 [studied
feedback on writing tasks and found that positive tone in critical
feedback leads to better work quality overall. Krause et 2 [

same aspect of the design to help designers to better cope with
potential distress caused by the negative feedback.

2.4 Facilitative Questioning
For questions to be e ective, they need to facilitate re ection and

systematically investigated the perceived usefulness of feedback promote critical thinking. For instance, in evaluating writing, Knoblauch

along various dimensions such as length, speci city, or complex-

and Brannon R7] have established an approach called Facilitative

ity. They found that the perceived usefulness peaks for feedback Response, which argues that the reviewer should adopt a facilita-

with neutral to very mildly negative sentiment. Wu et al4f build
upon these ndings and studied the e ects of presenting feedback
with varying sentiments in di erent orders. They present empirical
evidence that showing negative feedback at the end improved the
feedback's perception.

However, in contrast to the perceived usefulness, Crain et [
studied the long-term e ects of di erent types of feedback on design
iterations in a large meta-study on feedback collected from Reddit.
They found that longer and less positive feedback is predictive of a
higher number of design iterations. Although the study could only
take publicly shared iterations into account, it highlights a disparity

tive posture . Instead of directly telling the writer what to do, the
reviewer should raise open-ended questions to encourage the writer
to think about their ideas and expressions more fully. Facilitative
responses do not need to come in the form of questions, but studies
have found questions to be an e ective implementation.

For example, Carnine et alg] found positive e ects for facilita-
tive questioning in combination with feedback in teaching children.
Berghmans et al.g] studied the bene ts of facilitative question-
ing against direct teaching approaches for medical students. They
found that facilitative questioning is bene cial for students with
less expertise. Interestingly, they also discovered that questioning

between the perceived usefulness and the actual e ectiveness of alone is not perceived well as students demand information after

feedback with diverging sentiment.
Sargeant et al.37] studied the impact of positive and negative
feedback on the recipient. They found that negative feedback can

facilitative questions were raised.
In general, questioning has been studied as a tool for teaching.
For example, Alison King developed a technique called reciprocal

evoke negative feelings, especially when the feedback disagreesquestioning [24 25 in which she provides evidence that thought-

with the recipient's self-perception. In this case, the recipient per-

provoking questions lead to a deep discussion about topics and

ceives the feedback to be addressed against themselves rather thanencourage critical thinking 26. Ciardiello et al. B] discuss how

the task at hand. Wu et al49 con rmed these ndings and addi-
tionally showed that balancing the valence of feedback can mitigate
the impact of negative feedback on its perceived usefulness.

We hypothesize that framing feedback as a question will alleviate

to identify and generate divergent questions to promote literacy.
Chambers et al.q] compared questioning as a teaching tool for
swimmers and found that deliberately delaying extensive amounts
of feedback and replacing it with insightful questions elicits better

sentiment. Subsequently, we hypothesize that showing feedback re ection and ultimately improves the swimmers' technique.

in the form of questions prior to the traditional statement-based
feedback will increase the feedback's overall acceptability.

In our approach, we implement facilitative questioning as a tool
to promote re ection and critical thinking.
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