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ABSTRACT
Examples help students learn insights about key domain princi-
ples and processes. However, little is known about how students
leverage the Web to discover and learn from examples. In a com-
parative study, seventy undergraduate students leveraged three
types of platforms— search-based, crit-based, and portfolio-based
platforms—to �nd examples that represent contrasting cases of two
design principles. Students reported how each platform’s features
and mechanisms a�ected their approach. We identify three main
strategies students employed for �nding examples on the Web:
developing keywords, visually comparing multiple examples, and
leveraging community feedback to assess example quality. Our re-
sults also indicate that, despite giving access to many examples,
none of the existing platforms provide explicit support for learn-
ing. We distill three guidelines for creating learner-centered online
design galleries to help future learners gain design knowledge.
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1 INTRODUCTION
Examples are powerful tools for learning innovation and design
[5, 17]. Prior work has shown that examples can supplement per-
sonalized feedback [10] or other forms of instruction[8]. Examples
can also provide inspiration and suggest alternative solutions to a
creative problem [9, 11, 12]. Research has indicated that designers
bene�t from getting examples on demand [18] and throughout a
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design process [11]. Furthermore, showing examples in contrast
can further aid learning by highlighting how a key principle (such
as the layout or color theme of a webpage) is enacted or violated in
practice [4, 8].

The modern Web now provides an incredible resource for �nd-
ing design examples. Increasingly, creative practitioners share their
work online to solicit feedback, showcase skills, and distribute
knowledge [7, 13]. Learners can therefore browse the examples
and observe how others go about their creative processes. Popular
design communities such as Behance [1] and Dribble [2] (portfo-
lio-based) organize their content using a gallery view and allow
users to �lter content based on characteristics of the examples
(e.g. color or type of a creative project). Discussion forums such as
r/design_critiques [3](crit-based) enable users to view others work
and engage in discussions around the design. A learner can also use
search-based platform such as Google to �nd learning resources for
self-learning.

For examples to be e�ective for learning, a learner must be able
to discern what concepts have been executed well in the exam-
ple [15]. Prior work, however, has shown that novices often lack
the requisite domain knowledge to assess what examples are most
relevant or how to apply them to improve their own work [6]. Repli-
cating surface details in the given example without knowing why
it worked may cause �xation and conformity to that example[14].
While students may have many examples at their �nger tips, the
Web typically does not necessarily organize them to support learn-
ing. Prior work has shown that novices often ignored examples or
did not �nd them useful even when supplied with a gallery of good
examples [16].

To realize the potential of using examples on the Web for person-
alized learning, our research explores how novices leverage existing
platforms to �nd examples for learning. What language do they use
to �nd examples of interest? How do di�erent types of platforms—
search-based vs. crit-based vs. portfolio-based—a�ect their strate-
gies? Also, to what extent do learners perceive online platforms as
a learning environment? In this paper, we report the results of a
survey study investigating students’ (N=70) current strategies and
struggles when searching examples for a visual design assignment.
In the assignment, the students each used an assigned platform to
�nd contrasting examples for two design concepts.

Our results indicate that none of the existing platforms are ideal
for learning key domain principles in visual design. Students who
used search-based platforms (i.e. Google) reported lacking the do-
main knowledge to specify relevant keywords for search. With the
portfolio-based platform (i.e. Dribble and Behance), students had
trouble �nding examples that match their skill level or that con-
trast with good examples. Crit-based platforms (i.e. Reddit) contain
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examples of variable quality, making it easier to �nd contrasting ex-
amples. However, students found the user interface made it di�cult
to visually compare multiple examples at once. Towards the goal of
creating design galleries that support learning, students expressed a
desire for browsing examples from peers and a willingness to share
their own work for future learners. We o�er design implications of
howmight we design a learner-centered design community that not
only encourages feedback on individual projects but also supports
learning at scale.

2 METHOD
We conducted a survey study investigating students’ current strate-
gies and pain points when searching examples on the Web. The
course we surveyed was an introductory design course o�ered
in a university in the U.S. One of the class modules was to learn
the key design principles in graphic and interaction design. In the
four-week self-contained unit, the students were expected to create
a poster for a given prompt and iterate on it based on feedback
provided by both the instructors and the peers. At the beginning
of the course module, the students were asked to �nd four posters
from an assigned platform that are (1) easy to understand (2) hard
to understand (3) visually appealing and (4) not visually appealing.
The examples represent two sets of contrasting examples.

As a part of the assignment, students wrote responses to the
following questions. (1) Describe your strategies for �nding good and
bad posters on [the assigned platform]. (2) Explain any frustrations
you experienced when using [the assigned platform] to �nd examples.
(3) If you were creating a poster, would you share it online (i.e. outside
of your class) and discuss your work with others? Why or why not?
Responses to the questions enable us to gain deeper understanding
of how the current platforms support learning and the students’
perspectives of online communities as learning environment.

2.0.1 Platform Surveyed. Four online platforms were surveyed in
the study: one search-based (Google), two portfolio-based (Dribble
and BeHance) and one crit-based (r/design_critiques) platforms.
These platforms represent di�erent types of online spaces where a
user can �nd examples for self-learning.

Each student was assigned to use one of the four platform to
complete the assignment. This allows us to explore how di�erent
user interfaces and interactions a�ect the strategies for searching
examples. Seventy students completed the survey. The authors
examined the open-ended responses collaboratively, extracting pat-
terns and insights that inform the tool design. We brie�y describe
our �ndings in the following paragraphs.

3 RESULTS
We identi�ed three main strategies students employed for �nding
contrasting examples on the Web.

3.1 Brainstorm Keywords for Search
Students using Google (search-based platform) mainly perform
keywords search to search for examples through keywords. Some
students used the example prompt verbatim (e.g. easy to under-
stand), while others brainstormed other words. One student de-
scribed his strategy for searching “easy to understand” posters by
using di�erent but related concepts,

“I use keywords that are not related to the goal, for
example, rather than "easy to understand", I used words
like "minimalistic" or "simple" posters. This works better
than having a whole phrase since keywords are small
adjectives used to typically categorize posters. ” [Google,
Male P5]

Students also leveraged their own experience and knowledge to
look for speci�c examples. One student explained how she found
good examples,

“My �rst strategy was to think of places that held events.
This made me look through our school events calendar
to see if any of their posters �t the criteria of what I was
looking for. Next I thought about posters people would
collect, like national geographic. Images can be very
visually engaging. [...] Lastly I thought about posters
that anyone can recognize, like movie posters.” [Google,
P12]

To expand the example collections, students also used the “Re-
lated Image” function on the Google platform.

While search-based platform provides access to any examples
available on the Web, many students struggled with the searching
process due to the insu�cient knowledge about how to develop
e�ective keywords. One student explained the challenge she faced
during the task,

“My biggest frustration is always not knowing what
to search up. There are so many options and so many
di�erent results will pop up that it is very frustrating.”
[Google, Female P6]

Since Google is not a design-oriented community, students often
need to re�ne their keywords to �lter irrelevant content.

“I had to re�ne my keywords when searching other-
wise my results wouldn’t be useful. For example, when
I searched ’bad poster’, I received a good amount of
Breaking Bad posters.” [Google, Male P4]

In sum, a paradoxical situation occurs when students use search-
based platform for �nding examples—to be able to �nd examples,
a person must possess the requisite domain knowledge to spec-
ify e�ective keywords, but novices often lack the knowledge. A
computational aid is needed to guide the searching process.

3.2 Visually Compare Multiple Examples
When viewing examples in portfolio-based platforms ( Behance and
Dribble), students reported conducting visual comparisons among
collections of design images. One student described how he found
examples through visual comparison,

“For good posters, I would scroll through the page and
then look for the most eye-catching posters that would
make me take a double take.[...] For bad posters, I had to
scroll through much slower to actually see which posters
were not as e�ective in garnering attention. In a sense it
was reverse psychology as I had to click into the posters
that I did not want to click on because they were not as
appealing.” [Dribble, Male P8]
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In our study, students who used portfolio-based platform were
better at describing the underlying principles that were imple-
mented in the example. This may be due to the fact that viewing
multiple examples helps learners better identify the underlying con-
cepts within examples[8]. One student considered the principle of
symmetry, use of color, and the delivery of message when selecting
the examples.

“I looked for posters that utilized symmetry, or if they
did not have symmetry, they were at least easy to look
at and understand. I also looked for posters that did
not use too many colors to make it visually unpleasant
to look at, and text that was too small fell under the
bad poster category for me. Overall, I looked for clean
designs that clearly portrayed the message.” [Dribble,
Male P4]

However, browsing a large amount of examples can be over-
whelming. A student explained her frustration when being exposed
to mountains of examples,

‘One of the frustrations I experienced was the sheer
amount of results that came up. It was extremely di�-
cult to look through all of them and "critique" them to
the standards that I was looking for because it took a
lot of brain power to reason.” [Behance, Female P28]

While providing diverse examples may help learners better iden-
tify the key concepts and generate more creative ideas, novices
need additional support on how to navigate and make sense of the
examples.

3.3 Assess Example Quality based on
Community Feedback

Across platforms, students expressed the challenge of assessing
example quality due to their lack of design expertise and experience.
They also shared how they leveraged the feedback given to a design
to help assess the example.

Two student in the r/design_critiques condition explained how
they used the discussion content to rea�rm her judgment about
the example,

“When I was looking for posters, I was mostly basing my
opinions on gut feeling, however I also paid attention to
how certain posters approached white space, color, and
other stylistic elements. I also checked the comments
to see what other users thought about the poster given
that alternative opinions can be very helpful in design.”
[Reddit, Female R17]
“I will also directly search for keywords, such as "good"
and "bad", which may sound very unreliable, but I also
need to refer to some other people’s opinions to help me
judge.” [Reddit, Male R2]

Beside using feedback to help evaluate example quality, students
also found feedback useful for gaining design knowledge. For ex-
ample, one student developed new search keywords after reading a
thread of discussions.

“When I clicked on the post, I read through the comments
and I actually found many descriptive, thorough, and
helpful critiques. Many of them had great suggestions

that I also took into account when �nding good and bad
posters.” [Reddit, Male R18]

However, the current interface of the crit-based platform requires
their users to view examples one by another, making it hard to vi-
sually compare multiple examples, let alone reading corresponding
comments.

Students using portfolio-based platforms (Behance and Dribble)
also leveraged social signals in the site such as “Most Appreciated”
or “Most Viewed” to �nd good posters, but the same approach did
not help them �nd contrasting examples, as low quality designs are
rare in such portfolio-based platforms.

3.4 DISCUSSION AND FUTUREWORK
Based on the survey results, we o�er several implications for how
to build a tool that supports creative learning by enabling learners
to quickly browse and identi�es examples that are most relevant
for learning key domain principles.

• Adding Information Cue to Facilitate Sensemaking:
The interface for presenting examples should facilitate sense-
making of the examples. Additional information is needed to
surface the key insights one could learn from each example.
Imagine a user who receives a piece of feedback about the lay-
out and composition of her webpage, the tool may highlight
the examples in a gallery that share similar issues. The tool
can also present the evolution of a example, demonstrating
how others resolve similar issues.

• Toward a Learner-centered Example Curation: Exist-
ing design communities typically prioritize examples that
conform to the current trends or receive high appreciation.
Students in our study indicate the need for viewing past and
more diverse examples for learning. Also, viewing contrast-
ing examples is an e�ective learning strategy. An algorithm
can also help select examples that best represent a contrast-
ing case for learning a speci�c principle.

• Consider Learning Objective When Designing User In-
teraction:Our students reported lacking domain knowledge
to �lter examples, making the searching process ine�ective.
A tool may guide the searching process by enabling search-
ing by learning objectives. For example, a tool may structure
a collection of examples based on their key concepts and
allow users to interact and navigate the examples based on
the learning goal.

To demonstrate how these implications could be embodied in
a tool, we are currently building a prototype that transforms a
collection of past student projects into an interactive design gallery.
Our next step is to evaluate how a gallery, with or without these
strategies, a�ects novice example search and the learning outcomes.

4 CONCLUSION
Browsing examples on the Web can gain inspiration, but can it
support learning? This paper presents an exploratory investigation
of how learners search examples on theWeb for learning key design
principles. We aim to inform design of a personalized learning tool
that transform online examples into a searchable repository so
that a novice can better �nd examples that support learning. To
study this possibility, we surveyed undergraduate students about
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their strategies and pain points when searching examples online
for a visual design assignment. We report our �ndings and discuss
implications for design of a tool that can add value to online creative
communities.
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