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Shown: Adaptive Conceptual Guidance Aids Example Use in
Creative Tasks
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Figure 1: Shown’s interface and features. The drawing helper: a) A user wants to draw a comic panel showing a table and
requests the drawing helper’s assistance by typing a sticky note that says, “Show me a table”. b) The drawing helper then
provides a basic icon of the requested object in the requested location. Adaptive conceptual guidance c) As the user draws their
panel, Shown adaptively suggests the user to “consider the framing of this panel” on the right side of the screen in the form
of a sticky note. d) The user clicks on the sticky note to view relevant examples. The user can then return to their drawing

screen.

ABSTRACT

Examples are powerful tools for creativity and can provide inspi-
ration and structure. However, novices often don’t know when to
seek examples or how to apply them. Showing real-time examples
targeted to the current task (adaptive conceptual guidance) may
help novices consider inspiration more often and better implement
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the ideas that examples illustrate. We explore this in a Wizard-
of-Oz system, Shéwn, that presents examples based on the user’s
current activity while drawing a comic strip. Shéwn’s design is
informed by interviews with novice and expert comic artists (n=18).
A between-subjects experiment (n=24) found that adaptive con-
ceptual guidance improved the clarity and uniqueness of drawings
and stories compared to non-adaptive examples. Users also found
the examples more useful and inspirational than those without
adaptive guidance. Our results present an initial exploration of
the challenges and benefits of contextually showing examples in
interactive creativity tools.
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available, novices especially may not understand what examplesi7s
are most relevant or how to implement the ideas within them, 176
instead replicating surface detail@§. Without requisite domain 177
knowledge, discerning how to build upon examples without simply 178
replicating them can be di cult. 179

While examples can give inspiration, they can also paradoxically 1so
constrain creativity. Examples that are too semantically di erent 181
from the target goal might actually be harmful for ideatio,[9]. 182

Tricia J. Ngoon, Joy O. Kim, and Scott Klemmer. 2021. Shéwn: Adaptive Timing of examples also matters; examples presented too late are noiss

Conceptual Guidance Aids Example Use in Creative Task&dsigning

Interactive Systems Conference 2021 (DIS '21), June 28-July 2, 2021, VirtLé:ﬁ

Event, USAACM, New York, NY, USA, 12 pages. https://doi.org/10.1145/
3461778.3462072

1 EXAMPLES PROVIDE STRUCTURE FOR
CREATIVE WORK

A perennial challenge for novices is guring out how to get started
on a creative endeavor. Viewing and adapting others' work can
help novices nd traction in a mountain of possibility. Wards{]

de nes using examples as structured imagination, modifying an
existing solution and applying it to something new. Good examples
can give inspiration, unveil new ideas, and highlight the advantages
of alternative paths 8, 4. Examples can also help people compare
and contrast di erent ideas across examples, drawing attention
to important features (such as the composition or color scheme
used by a painting) that a creator might apply to their own work
[3, 11, 22, 33, 39].

Today, with the proliferation of online communities and galleries,
real examples of creative work are highly accessible. Communities
like Behancé and HitRecord present examples in searchable gal-
leries that enable users to browse, modify, and implement ideas
from creators with diverse backgrounds and levels of expertise,
bolstering exploration and inspirationd1, 36 37. Tools such as
iMovie® and Adobe Sparkleverage expertise through provided
templates or expert patterns. Novices in particular bene t from tem-
plates because they can shape their ideas and work to the high-leve
structure provided by the templatesp, 34, 56. For more procedural

tasks, video tutorials serve as accessible examples that give guid-

ance and important factual information for achieving concrete goals
[59 such as knitting a tri-colored scarf or sketching a human face.

more bene cial for creative outcomes than not viewing examples at 184
[33 48. Additionally, when given speci c examples, novicestend 185
to conform to salient surface features of examples and apply them 186
to their own outcomes, causing potential xation and decreasing 1s7
novelty of ideas P8 33 39 49. Similar to work comparing experts 188
and novices, novices tend to focus on the details of examples ratheriso
than on the underlying conceptslfy. An important consideration 19
for presenting examples is choosing the right examples at the right 191
moments. 192
193
194

1.2 Examples as Re ective Dialogue 195

. I . . . 196
Schdn B7 presents a scenario in which an expert guides a novice 107
architect to reframe the given problem, using example sketches 1o
to demonstrate key concepts tailored to where the novice needs
the greatest assistance. The expert in this scenario uses example§
to support concepts that t the novice's situation and where they ,
need the most help. Presenting the right concepts and supporting 2
examples at the right time can lead to a re ective dialogue between
a creator and their work in which di erent alternatives are explored
and evaluated for their relative bene ts. Similarly, human tutor-
ing studies show how tutors use interactive dialogue to identify .
knowledge gaps and tailor using examples to help learners better o
understand problemsl2, 47. Adaptively using examples as a form
of support can not only help novices solve a speci ¢ problem, but 5

205

) NN
o o o

. . 09
| also understand the conceptual reasoning underlying the example.210

211
212

1.3 Computational Aid for Applying Examples 13
Given these challenges of examples presentation and use, howi4

Presenting examples enables people to follow in the footsteps of might creativity support tools better help novices understand how 215

others, giving a point of comparison and achievement for their own
work.

1.1 The Challenges of Applying Examples

toimplement the ideas that examples can provide? Computationally- 216
generated guidance can take a contextual approach, presentingei7
examples tailored to a user's current task or creative inteit30 218
34, 36. Two exemplar systems demonstrate this approach for both 219

In order to use examples e ectively, users must be able to assess Vvisual and text-based work. CritiqueKit uses past expert critique as 220
the context and concept of the suggested example being presented.examples and suggests these examples as a reviewer gives feedbaek:
For example, if a novice photographer sees an example of a sunset based on whether the feedback ts certain criteridd. This ap- 222

photo with an o -center composition, they may not understand
how the framing or composition a ects the overall photo quality.

proach uses text-based context to determine whether feedback ts 223
structural characteristics to adapt what type of examples are most 224

Presenting examples shares similarities to search interfaces where helpful for a novice reviewer. In visual work, adaptive templates for 225

a primary challenge is how to select and present the most relevant
example or result?5 40. Even when examples are present and

https://www.behance.net/
2https://hitrecord.org/
Shitps://www.apple.com/imovie/
“https://spark.adobe.com/

photography suggest gridlines to help novice photographers apply 226
composition concepts to their photos, using visual context as a basis 227
for suggesting composition options . We extend computational 228
guidance approaches by adapting not only the examples shown but 229
also theconceptthey embody to help novices see past the details 230
and better understand and apply the insights within examples. 231

232
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1.4 Adaptive Conceptual Guidance: Examples 2 INTERVIEWS: WHERE DO NOVICES 291
in Context STRUGGLE MOST IN DRAWING COMICS? 292

This paper investigateadaptive conceptual guidanegich presents 2.1 Method izj
In-situ congeptua} example; and helps USErs apply insights from Di erences in experts and novices have been well-studied in various 295
them._We di erentiate a_daptl_ve conceptual gu'dance from ex'?‘”"p'e domains from chessl[]j to physics [L3; experts are able to con- 296
galleries and template !lbrarleéi[L 36 3_8‘ Sq bY taking a proactlve_ textually apply di erent high-level strategies to their work while 297
approach.t.o showing hlgh-le\(el dpmam principles (such as framing novices often focus on details. We wanted to understand where 29
and transmo_ns) at speci ¢ points in t|me_as a userw_orks to_ sqggest novices struggle most in the domain of drawing comics to learn 299
relevant options that they may not notice or consider. Similar to about the types of examples that would be most bene cial to sup- s00
Schoén's scenario of an expert giving both concepts and speci c

| hvbothesize that contextuall i | port in an adaptive creativity support tool. We interviewed and 301
examples, we hypothesize that contextually presenting exampies ,cq a4 nine expert artists and nine novices as they performed azo.
alongside the concepts they encompass will aid example use and

creative outComes comic-drawing task. We chose comics as a domain because mosios
: : i . . . i eople would likely bene t from examples when engaging in the
We investigate this hypothesis through implementing a Wizard- peop Y b gaging soe

. . intersection of verbal and visual storytellindl[ 18 41] and because
of-Oz prototype calledhéwrthat uses adaptive conceptual guid- y g[18 41 %05

ance to help novices explore and apply examples in the domain of drawing comics requires only pen and paper at a minimum. 306
: P P d apply P . We recruited experts from the freelance site Upwork, and novices 307
comic drawing. We choose comics as a domain because it involves

. . . . . . through social media posts. Experts had formal art training and pro- zos
mult_lme_dla storytelling and does npt require s_peual equipment, fessional experience in making comic strips. We recruited novices 3zoo
making it a useful exemplary domaln . studymg the ghallenges who had a familiarity with comics, but no experience making comics z10
relgted to crgatlve demsmn-ma_kmg whgn multiple media (such as and no formal education or professional experience in art. Over 311
writing, drawing, and story pacing) are involved. To unearth con-

¢ . d Cdi for this d . ducted the course of an hour, participants drew a four-panel comic in a 31>
crete novice and expert di erences for this domain, we Conaucted ., 56,9 protocol R for one of three randomly given prompts: 313
participant observations with nine expert comic artists and nine

novices. We found that novices, in contrast to experts, focus on Penguin: a man befriends a penguin because of shared in-i:

low-level detail when asked to create a comic strip and struggle to terests,

explore alternative compositions and story ideas. Aliens : aliens invade Earth during the 2020 global pandemic 316
We evaluated adaptive conceptual guidance in a between-subjects quarantine, and ) i;

experiment where participants created a comic strip. This exper- Character : awoman is upset at her date because he doesn't

iment (W = 24 compared comics created by participants using know who her favorite television or movie character is. 319

20

. M . . 3
one of two versions of Shown: a) a version that provided an ex-  As participants drew, we asked questions about their process. After .,

amples gallery for users to browse on their own and b) a version  participants nished drawing, we asked them what they found
that provided adaptive conceptual guidance to illustrate possible - easiest and hardest about making their comics, what the feel is .
ways of framing or composing comic panels. Adaptive conceptual the most important part of comics, and what type of help they _
guidance enabled participants to create comics that were rated feel would be most useful. All interviews took place on the Zoom .
by readers as having more unique and clear stories and drawings video conferencing platform, and participants were allowed to draw
than comics created without adaptive guidance (Figure 4). Raters digitally or use pen and paper. Experts received USD $60 payment,

also preferred comics created with adaptive conceptual guidance for their participation; novices received a $25 gift card.
overall. Participants stated in interviews that guidance inspired

them to consider di erent ways of showing their story, lending 2 2  Results
support to the hypothesis that adaptive conceptual guidance assists
exploration. Most participants without adaptive conceptual guid-
ance either did not view the examples or did not nd them useful,
further supporting the hypothesis that novices need guidance for
knowing how and when to implement examples to their own work.

328
329
330
2.2.1 Experts Focus on Story to Yield Interesting & Readable Comigs.
All nine expert artists expressed that story and composition are the 332
most important parts of a comicit's all about composition because 333
if you can't understand how a comic moves, the narrative kind ofs4
decomposeExpert 4). Experts stressed that good drawing skills 335
alone do not make a comic interesting, explaining that writing is 336
more critical to a good comic than the delity of its drawingsl 337
feel like the most important part is the composition of each panelss
an interview study that demonstrates how novices focus on  because you can have great illustration..., but if the composition leads
details and struggle with exploring alternative ways to show  to just a random object in the background that isn't important to thes4o
their comic story, story..., the audience is going to miss sometliibgpert 2). Expert8 341
a Wizard-of-Oz system that contextualizes and adaptively similarly said, The most important thing is the writing because if 342
suggests examples and concepts at particular moments based you're a good artist, but your writing stinks, you're not going to make3z43

To summarize, this paper contributes the following:

on a user's activity, and it. But you can have awesome writing and stick gures and make &4
empirical evidence that adaptive conceptual guidance can million bucks, so to speak 345
help novices better utilize examples to improve their creative To achieve their narrative goals, experts mentioned using com- 346
outcomes. position concepts and rules to help establish the ow and message 347

3 348
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Figure 2: Examples of an a) expert and b) novice comic for the Aliens prompt: aliens invade Earth during the 2020 global
pandemic quarantine.

of the comic. Expert 5 statedThere's pretty simple rules of compo- person starting from the feet up in one panel, leading them to rush 432
sition, you know, thirds, rhythm, all that stu . They kind of help lead through subsequent panelstve spent like 10 minutes on this, and 433
you to the subject's eyeliness in prior work on expert drawing I'm only on the feet{Novice 2). In contrast to experts, novices often 434
strategies 17, 49, experts drew rough sketches to rapidly outline  went straight into drawing their nal comic with little conceptual 435
their ideas. These quick sketches helped them evaluate their work planning or exploration. They were often hesitant to use sketches 436
in terms of visual concepts like composition, as well as narrative as exploratory tools and instead wrote out their ideas when concep- 437
concepts like ow and pacing. For example, Expert 6 saffip | tually planning their work: | know how to communicate my idea 438
just plan out how | want it to look. And, you know, once you're done through words. That's what I'm familiar with. I'm not as comfortable 439
with something you're always like, "Oh, | can make that better. | can with drawing (Novice 1). Conveying a clear story in the comic was 440
make it nicer! To get the general gist, we're going to see what they'rehe most important goal for all participants, but novices did not 441

doing, and etceter&xpert 1 similarly explained,And at this point, have an understanding of how to show their story visually. Figure 442
I'm still kind of planning stu out. So I'm not really drawing what 2 shows an example of an expert and novice comic drawn for the 443
might be there, just kind of a reference. So | guess laying it bree Aliens story prompt. 444
experts talked about typically creating thumbnail sketches to ideate Interestingly, despite novices noting that narrative was the most 445

panel compositions:I'll do like four or ve di erent little sketches important aspect of a comic, all novices attributed their inability 446
or thumbnails of what | think are good for the theme that | chose to clearly tell a story to their lack of drawing skills. Novice 2 said, 447
in my brainstorming sessiofExpert 7). After a rough sketch, ex- I can have an idea in my head, but actually translating it onto a 448
perts re ne their sketch by adding in details, then move into a comic is di cult. Similarly, Novice 3 expressed that,bam ableto 449
nal inking stage to nish drawing their comic. Expert 5 said that visualize all of this very easily in my mind's eye but everything elses0
doing a nal drawing was the quickest part of the process because is kind of blank... It's hard to translate that into a speci c thing to 451
the idea in mind was already on paper. In general, experts spent draw because it's not told to me what that might Wéhen asked 452
most of their time on exploration and iteration while focusing on  what help would be most useful for making their comic, seven of 453
high-level elements like composition and ow, enabling themto the nine novices said drawing helpt think generating the gures 454
nish drawing their comics quickly and simply. is something that could be automated, and [a computer] could haves

done a much better job than nfBlovice 7). Another expressed that 456
2.2.2 Novices Focus on Details Rather Than Steryally, novices drawing help would reduce tediumi nd drawing to be actually 457
also expressed the view that narrative arc is paramowng, [The pretty tedious...if | could just come up with the panel and the scriptss
most important thing is] conveying the story | want to tell in as clear and give it someone or the computer that would be didatice 6). 459
a way as possibléNovice 8). Despite this, novices time allocation  The other two novices expressed a desire for templates or referencesso

favored detailed drawings over composition and ow. For example, images to help them show their comic story. 461
one novice drew the details of a character before deciding on story 462
plot or composition. Another spent nearly 10 minutes drawing a 463
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The perceived lack of skill seemed to be a major factor in how best visualize their ideas. To address this, Shéwn provides adaptives23
novices chose compositions for their comic panels. Novice 2 said, conceptual guidance by rst presenting high-level comic principles 524
I'm thinking about what | want - like the image in my mind is  as a suggestion and then speci c examples as the user works tos25
literally what is on the square. And the way | decide what is on the inspire ideas forhow to portray their story. The guidance that 52
square is because of my lack of drawing ability, it's sort of like what Shéwn currently provides is based on our interviews with experts 527
is the simplest way that | can convey the message that I'm trying and three concepts used by experts to decide how to convey a comics2s
to set. Exploring beyond the most achievable composition for a  story [1, 18 41]: choice of framing, choice of moment or transition, 529
panel was also di cult: After you've decided on how to present the and choice of images and words. McCloudl], a comic expertand 530
information or the previous information, and | feel like | don't want artist, writes that these concepts are part of theough planning 531
to be repetitive..., and | didn't know what would be the best way tostage where a story's events are rst broken down into readable chunks2
draw my panel (Novice 4). These observations highlighted two  (pg. 1}. When presenting guidance, Shéwn pairs an explanation of 533
primary challenges for novices: 1) exploring ways to visually show the concept with examples from McCloud's book that show how the 534
their story idea, and 2) executing on that idea through drawing. concept can be applied to a comic story. (The concept of narrative 535
Experts are able to quickly evaluate and decide upon alternatives ow is also mentioned in the book, but this refers to panel layout 536
through rough sketching whereas novices often xate on making and spacing, which were not applicable to our study as we asked all 537

their single idea look an precise way. As Jodi Picoult stat&su participants to use the same four-panel layout.) Highlighting the 538
can edit a bad page, but you can't edit a blank page concept behind examples re ects the scenario of an expert guiding 539

a novice through a problem by explaining high-level concepts and 540
3 GUIDING COMICS WITH SHOWN providing speci ¢ instantiations of the concepts [47]. 541

The timing of guidance is determined by the following set of 542
recognition heuristics with three principles in mind based on prior 543
work: examples should be related to what the user is currently doing 544
[2, 30,34 36 43, examples should be shown as early in the creative 545
process as possibl8g 4§, and examples should be paired with an 546
explanation of the underlying concept they illustrate [29, 43]. 547

548
The three types of guidance that Shéwn supports are: 549

Consider the framing for this panel. Framing refers to com- 550
position or use of camera angle and distance to show pertinent 551
actions or details in the panel. This guidance is often presented on 552

hypothesis. The Shown Wizard-of-Oz system augments Google Jam-th_e rst Pa”e' pefore auser *?eg"‘s (_jrawing to help them get sta[ted %93
board, a web-based collaborative drawing tool, with two sca olds with their co.mlc..lf the u§er is drawing a sgbsgquent panel, Shown 554
for presenting examples: a drawing helper and adaptive conceptual presents this guidance if the panel's framing is repeated from any ss5

guidance (Figure 1). We chose a Wizard-of-Oz method for two rea- previous panelsd.qg.if the user begins to use a medium sh_ot inthe 556
sons: to study interaction recognition and contextual heuristics for seco?d panel after using the same camera angle/shot in the st 557
presenting examples without the cost of full implementation, and pa?:e )- ider th tort ition betw | M 598
to better observe how people used and applied conceptual examples onsider the moment or transilion between panels. o %99

[53. Because Google Jamboard is collaborative, the Wizard and ment or transition refer to the continuity between actions in panels 560
the user can simultaneously see the other's activity by visiting the and the speci ¢ moments shown as part of the story in each panel. se1

same link. This allows the Wizard to recognize the user's activity :]—hl's ?hwdatnh(_:ekls fptreser?tt_ed Wk?etn auser m(ljves to anew panel tosez
and provide assistance accordingly. €lp them think of fransitions between panets. o038

The Shown interface comprises a drawing area for each comic Consider the (_:om_blnatl_on of images and words in this oo
panel, alongside selected examples. Users can esh out panels inpanel. The combination of images and words refers to how words 565

any order. Following the drawing screens are a corpus of examples, and images together can tell story more powerfully than either 566
adapted from McCloud's bookifl], that show comic-speci ¢ con- alone. This guidance is presented if the images between panels aress7

cepts related to comic planning such as framing, transitions, and S|m|Iz_ir, Iftta pa??' cton(';alnsfa k.)t |Of orno t_ext or dialogue, or if the  sea
image and word combinations (Figure 1d). To communicate with user s attempting to draw facial €xpressions. o9

. R . 570
the system, users can use voice commands or Jamboard's sticky
571

notes feature to place notes on drawing screens. Sticky notes as an 3.2 Adaptive Conceptual Guidance in Action
input mechanism allowed natural language text descriptions and o1

deictic, putthat there interactions [19].

Previous research in expert and novice di erences nd that novices
focus on surface details and xate on ideas( 13 28 5€. Like-
wise, our observations showed that novices struggle with exploring
alternative ideas and focusing excessively on details while drawing
comics. We hypothesize that a system that helps novices consider
and choose among options favhat to draw by presenting timely
and relevant concepts and examples can help novices overcome
these challenges as they work.

Schon states that re ective practice is a continuous reframing
and experimentation of ambiguous problem&7. Inspired by this
articulation of re ective practice, we designed Shéwn to explore our

While the user is drawing their comic, the Wizard is simultaneously 573
using the same prototype link to provide guidance to the user. As 574
. . . . the user is drawing their comic, Shéwn adaptively displays one of 575
3.1 Adaptive Conceptual Gwdance._ Showing the three guidance suggestions based on the user's current tasks76

Relevant Examples for Exploration and context. The Wizard displays guidance ambientifjonthe 577
We also found in interviews that, while novices enjoyed coming up  right side of the panel page without interruption to the user via 578
with their own ideas and stories, they often did not know how to  the sticky notes tool (Figure 1c). For instance, a user is drawing the 579
5 580
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same composition for two panels, in which two people are sitting at

Anonymous

4.1.1 ParticipantdVe recruited 24 novice participants (9 male, 15 639

a table in the center of the page. Because of the repeated framings, female, median age = 22) through social media, mailing list adver-640

the Wizard presents guidance for the user tconsider the framing

of this panelin the form of a sticky note that is added to the right
side of the drawing screen (Figure 1c) to provide inspiration for
alternative ways of composing the panel. When the user sees the
suggestion and clicks on the sticky note, the Wizard displays a
speci ¢ example screen that shows examples corresponding to the
concept being presented (Figure 1d). The user can then return to
their drawing screen and modify their drawing if they choose. When
the user moves to the next panel, the Wizard presents guidance
for the user to consider the moment or transition between panels
before the user begins to draw their panel. After clicking on the
sticky note, the Wizard presents examples showing di erent ways
to use pacing in a comic narrative. Users can also proactively ask
for guidance at any point by clicking the Show me a suggestion
sticky note on the right side of any drawing screen. Users can also
ignore guidance if they choose.

3.3 The Drawing Helper: Freeing Focus from
Detall

In our interview study, novices experienced di culty in executing
their ideas and overly focused on details due to a lack of con dence
in their drawing skills. To mitigate this and enable a larger focus
on story, Shéwn provides a drawing helper that can automatically

tisements, and the site UserTesting to evaluate our Wizard-of-Oz 641
system. Similar to our interviews, we recruited novices that had 642
familiarity with comics, but no formal education in art or profes- 643
sional experience in making comics. We also required participants 644
to draw using a digital tablet with a stylus for ease of drawing. Half 645
the participants were randomly assigned to then-adaptiveon- 646
dition while the other half was assigned to thedaptivecondition. 647
The task asked participants to make a rough draft of a four-panel s4s
comic based on a randomly-assigned prompt from the interview 649
study (Penguin, Aliens , or Character prompts). Four participants 650
from each condition saw each of the three prompts. We encouraged 651
black-and-white comics for simplicity, but using color was allowed. 652
All one-hour sessions took place on the Zoom video conferencing 653
platform, and participants received a USD $25 gift card for their 654
participation. 655

4.1.2 Procedurdt the start of each study session, participants
received a link to Shéwn on Google Jamboard and were given a

. . " . 658
tutorial from the experimenter about Shown's featuresdaptive
condition participants created their comic in a version of Shéwn
with adaptive conceptual guidance where conceptual examples6
were presented selectively based on the heuristics described earlier.
Non-adaptivecondition participants used an otherwise identical
version of Shown without adaptive conceptual guidance (the same o

render a basic sketch of a requested object using Google Jamboard'sconceptual examples were available via the example screens, but

Autodraw feature, which presents icons that match the sketch input.
We di erentiate these icons from examples presented in adaptive

not selectively presented, similar to previous work with example
galleries). All participants had access to the drawing helper because

conceptual guidance as these are basic renderings of objects rather 0Ur main research question was about adaptive conceptual guidance_

than conceptual examples. If the options provided by Autodraw
were not su cient, the human Wizard provided a simple drawn
sketch. The drawing helper was designed to draw basic objects

versus non-adaptive examples. We chose to include the drawing
helper for both conditions because Google Jamboard's Autodraw
feature, which is the engine behind the drawing helper's icons,

such as a table or person rather than complex characters or scenes.already exists within the tool itself. Participants spentup to an hour

For instance, a user wants to draw a comic story about two people
having a dinner date. They want to draw the couple sitting at a
table, but don't want to focus on the details of the table itself. The
user asks the drawing helper for a table by making a sticky note
with the text show me a tableand placing it in the center of the
drawing screen (Figure 1a). The Wizard then produces an icon of
the table in the location speci ed by the user (Figure 1b). Later, the
user wants a drawing of a chair and this time requests an example
via voice command by saying show me a chair. Shéwn renders
an icon of a chair, and the user can move the chair to where they
desire on the screen. The drawing helper provides simple drawing
objects so the user can then focus their attention on utilizing the
conceptual examples that support the high-level narrative aspects
of their comic story.

4 EXPERIMENT: (HOW) DOES ADAPTIVE
CONCEPTUAL GUIDANCE HELP?

4.1 Method

We wanted to test the hypothesis that a creativity support tool
that o ers adaptive conceptual guidance would help novices better
utilize examples and improve creative outcomes than a tool that
only provides non-adaptive examples.

drawing their comic while using a think-aloud protocoP[). At

the end of the study session, participants answered post-interview
questions about their process and thoughts on Shéwn's sca olds. o
Following the study, we debriefed participants to inform them about 76

the Wizard-of-Oz nature of the study. -

4.1.3 Measure¥Ve measured participants' behaviors and inter- 678
actions with Shown's features, such as the number of times par-679
ticipants used the drawing helper, viewed examples, and verbally 6so
expressed implementing concepts from the examples. We deterss1
mined whether participants implemented examples either by their 6s2
verbal expression of doing so or if they changed their panel after 6s3
viewing examples. We also measured creative outcomes by gathss4
ering quality ratings of each comic from lay readers. We chose 6ss
lay readers as raters (rather than experts) because lay readers aress
a large audience for comics, and because we wanted to capturess?
overall story impact rather than technical quality, in line with the  6ss
focus of both experts and novices in our interview study on nar- 689
rative clarity. Speci cally, we measured comics in terms of clarity, 6%
creativity, and overall preference. In pairwise comparisons, raters 691
from Mechanical Turk (61 unique Mechanical Turk workers) were 692
sequentially presented with a pair of comics (two comics for the 693
same prompt, one from each condition). For each pair, raters se-94
lected which comic they believed had more unique drawings and a 695
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