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Figure 1: Visual abstract of our sketchnote research — done as a sketchnote. Summarizing analysis, core sketchnote compo-
nents, design space dimensions, sketchnoting strategies, and implications for the design of digital inking tools.

ABSTRACT

Sketchnoting is a form of visual note taking where people listen to,
synthesize, and visualize ideas from a talk or other event using a
combination of pictures, diagrams, and text. Little is known about
the design space of this kind of visual note taking. With an eye
towards informing the implementation of digital equivalents of
sketchnoting, inking, and note taking, we introduce a classification
of sketchnote styles and techniques, with a qualitative analysis of
103 sketchnotes, and situated in context with six semi-structured
follow up interviews. Our findings distill core sketchnote compo-
nents (content, layout, structuring elements, and visual styling)
and dimensions of the sketchnote design space, classifying levels
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of conciseness, illustration, structure, personification, cohesion,
and craftsmanship. We unpack strategies to address particular note
taking challenges, for example dealing with constraints of live draw-
ings, and discuss relevance for future digital inking tools, such as
recomposition, styling, and design suggestions.
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1 INTRODUCTION

Hand-drawn sketches in di erent forms and varying delity

can help synthesizing information and externalizing our thoughts,
from scraps of paper used in brainstorming, scribbles on white-
boards p4, or visual notes for e ective learning T]. One particular
form of sketch-based visual note takings&etchnotingnotes with
visual elements added to amplify ideas4§j, where hand-written
text is interwoven with a wide variety of sketched drawings so
they complement each other and provide emphasis and structure
(an example is shown in Figure 1). Often, sketchnotes are visual

synthesis sketches from live events (such as talks, lectures, or semi-

nars), done irreal-timeduring the event. As a result, sketchnotes
are more than an external copy of spoken material but a synthesis
derived through an active listening and creation process, all laid
out on a single page with e ective use of space for clustering
and thoughtful placement 28. Di erent to many other forms of
visual note taking, which tend to be more personal, sharing sketch-
notes (through social media or blogs) is very common sketchnotes
have a life after an event $2. Sketchnotes are also applied as a
technique in the research community, for example allowing HCI
researchers to better communicate and express their ide5d, [
as e ective notes with enhanced information recall1g, or as a
form of ideation and visual thinking [36].

With the goal of creating such sketched artefacts sketchnotes
but also other note taking with expressive digital tools, past re-
search investigated the design of novel software techniques for
digital inking [23 53 and new sketching hardware, for example
enhanced digital penslp, 24, 27]. Studies of sketching and note
taking practices 20, 43 54 play a critical role in informing the
design of these tools. Insights from these studies can lead to con-
crete suggestions on how analog techniques translate to and can
be extended for digital inking, such as results from Riche et al's
study indicating bene ts of supporting both drafting and crafting,
or unifying heterogeneity across inking tools [43].

For sketchnoting in particular, a number of blogs, 527 and
books P, 49 promote the practice and teach drawing techniques,
most of these rooted in a very active emerging community of sketch-
noters sharing both artefacts and technigues online. And a recent
study investigated the nuanced di erences between analog and
digital inking with sketchnotes (. However, the problem is we
are missing a systematic analysis of sketchnote practice and an
overview of the wider spectrum of the choices made while creating
sketchnotes, which together could lead to further targeted implica-
tions of how to enrich digital tools to support creative expression
for sketchnoting in particular, and digital sketching more generally.

Towards this goal of understanding sketchnote practice as one
speci c form of visual note taking we contribute an in-depth
analysis and classi cation of (analog) sketchnote styles and tech-
niques. We performed a qualitative analysis of 103 sketchnotes
posted online, and situated this analysis in context of six semi-
structured follow up interviews with experienced sketchnoters. In
our ndings, we rst distill core sketchnote components: content,
layout, structuring elements, and visual styling (which we illustrate
in examples and put in context of existing sketchnote literature
[9, 25 45 46]). We synthesized six further continuous dimensions
of the sketchnote design space, where we map out the spectrum of
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design decisions across levels of conciseness, illustration, structure,
personi cation, visual cohesion, and craftsmanship.

Based on both these basic sketchnote components (Section 4)
and the continuous dimensions for design decisions (Section 5), we
identi ed ve themes of design strategigge., speci ¢ goals) to ad-
dress particular note taking challenges. These explain strategies to:
(1) capture ideas, (2) emphasize key concepts, (3) create a narrative,
(4) aesthetics and visual identity, and (5) dealing with constraints
of live drawing. Our ndings from the follow-up sketchnoter inter-
views are woven throughout Sections 4-6, providing context and
grounding for each the design strategies for instance, explana-
tions of motivation for use of particular techniques, or discussions
of trade-o s. Finally, directly informed by our ndings and the
design space, we operationalize our insights about the sketchnote
practices in a list of suggestions for the design of future digital
inking tools. This includes, for example, suggestions about how dig-
ital tools might better support styling, support exible note taking
layouts and structure, or design for re-using content.

In summary, our contributions are:

The rstin-depth analysis of sketchnoting artefacts, with a
synthesis of core components of content, layout, structuring
elements & ow, and visual style; and the continuous dimen-
sions of the sketchnoting design space, where we map the
levels of conciseness, illustration, structure, personi cation,
visual cohesion, and craftsmanship.

A discussion of ve themes of sketchnoting strategies to
achieve particular visual note taking goals, synthesizing
strategies and best practices for this kind of visual note tak-
ing.

A list design implications for digital inking tools in four
categories of (1) aiding with content capture and generation,
(2) facilitating tedious/repetitive tasks, (3) supporting a more
exible creation process, and (4) lowering the barrier to entry.

Together, these contributions build knowledge on sketchnot-
ing and inform the next generation of interactive authoring and
consuming tools.

2 BACKGROUND AND RELATED WORK

In their seminal book Myth of the Paperless O cedd, Sellen and
Harper highlighted how our digital tools often do not match many
of the inherent a ordances of paper (e.g., the richness of folding
or manipulating paper), which still holds true almost two decades
later, despite many advancements in the ways we can use digital
documents, digital note taking, and inking. An important ongoing
research goal remains to identify the potential of digital tools to
best support current practices beyond analog tool use and fully
embracing digital capabilities43 49. In this section, we rst delve
into sketching and digital inking technologies, then discuss how
studies can inform the design of these kinds of innovations for dig-
ital sketching, and last articulate the need for informing the design
of tools speci cally designed for sketchnoting with an overview of
the unique characteristics of this kind of visual note taking.

2.1 Sketching and Digital Inking in HCI

Sketching and hand-drawn visual representations are important
as a general method withing the HCI community, with Buxton,
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Greenberg, and colleagues outlining the many diverse sketching
strategies (often borrowed from disciplines such as product design
or engineering) that can be applied throughout the whole process of
interaction design 13 22. Similarly, Baskinger positioned sketch-
ing as an important method in interaction desigd]| and Lewis et

al. emphasized the value of sketches to support interface design,
participatory design, or re ective practiceJ1]. Hand-drawn sketch-

ing can alsobe an integral part of focused research proj¢&@ 51],
such as for studying situated visualization$d), use of personal
nance tools [30], and many other contexts.

Besides the consideration of sketching as a method for design
and research, another research focus is on the design of future
digital inking technologies software and hardware. This includes,
amongst many others, supporting free-form ink to support active
reading on tablets4§, creative use of inking data visualizations
[5€, linking hand-written notes to audio recordingssH, or or-
ganizing and rearranging hand-written notes (through implicit
recognition of regions) on digital whiteboards [40]. Novel designs
of the sketching hardware have the potential of providing enhanc-
ing sketching and note taking capabilities, such as when using ad-
vanced forms of context sensing combining pen+tou@g[ adding
digital capabilities to analog notebook4]], combining pen and
paper with digital sketching tools for UML diagram47], and many
others 21, 34, 41]. These techniques illustrate examples for aug-
menting the note taking process beyond the what is possible with
pen and paper, by leveraging digital capabilities and enriching the
note taking and hand-crafted inking experience.

2.2 Studying Analog and Digital Sketching and
Note Taking to Inform Design

There are many di erent ways to inform the design of digital note
taking and sketching tools. One way is to directly study people's
use of current digital tools, for example the use of inking on tablets
[1, 43. Studies like this help identifying factors impacting the ink-
ing experience, such as stylus accuracy, latency, stroke rendering
and aesthetics, and emphasize importance of better recognition
of intended and unintended toucHl]. A variation of this is the
study of novel sketching prototypes, such as digital pens. For in-
stance, there are studies comparing use of pressure, button pressing
and dwelling for mode switching for digital pens3@, or di erent
forms of audible-tactile feedback for paper-like sketching on digital
screens [15].

An alternative, complementary approach is to study people's use
of analog, pen&paper, identifying techniques in the analog medium
to translate to the digital, as well as friction points to overcome, as
opportunities for design. For instance, Ayobi et a?] gtudied bul-
let journaling sketches, identifying practices of self-tracking, and
derived design implications for exible and mindful self-tracking
software supporting those. Bernstein et afi] tudied a di erent
kind of note taking, in this case small information scraps of sketches,
notes, and reminders, with implications for the design of personal
information management tools. Mahyar et aBf characterized
analog note taking strategies used during collaborative visual an-
alytics tasks, leading to a number of suggestions for digital tools
supporting in particular these forms of note taking (e.g., hybrid
notes, easy transitions from private to shared notes, and facilitating

CHI '21, May 8 13, 2021, Yokohama, Japan

management of notes). Other strategies include contextual inter-
views, artefact analysis of digital note taking devices, and online
surveys [L1], diary studies of sketches in everyday uséd, or
observational studies [20].

2.3 Sketchnoting Practice as Applied Visual
Note Taking

Visual note taking, as a distinct method afbservation, study, plan-
ning, prescription, and record-keeping of evd2§, rst emerged
during the Renaissance most known through Da Vinci's note-
books, seen as &ey to understanding how he thougli#t4 (though
less widely known, Mariano di Taccola, born 70 years earlier, ap-
plied visual thinking in forms of sketches and visual note¥] a
pivotal change in art and science). Through the following centuries,
visual note taking became more widely used (summarized?§);
Representing thought in such a visual form can be seen as an e ec-
tive method to externalize our thinking, by usinglustering and
thoughtful placementin an e ective use of spacg28].

Sketchnoting is related to graphic recording, a particulgi-
sualization process that captures themes and ideas emerging from
group discussion$1g, where techniques for capturing overlap to
sketchnoting, but graphic recording being more speci c to mediate
group conversations. A very active community emerged around
sketchnoting (e.g.,47]), also re ected in a number of resources
such as blogsy, 52 and books 5 46 promoting this practice.
Many of these resources introduce a fundamental visuatabulary
for sketchnoting, combininghandwriting, drawings, hand-drawn
typography, shapes, and visual elements like arrows, boxes, and lines
[45, and presenting practical instructions for developing a visual
vocabulary with step-by-step tutoring instructions, examples, and
activities [9, 10,16 39 45. It is this basis of practitioners' resources
we are in particular interested to complement and extend upon.
To design better digital tools supporting rich developed practices
such as in sketchnoting, we are missing a higher-level analysis of
sketchnote practices and design space dimensions, similar to analy-
sis done in other contexts such as visual narrativ@§][ graphical
science representations [26], or data comics [3].

With our motivation of better understanding sketching practices
of sketchnoting in particular, and to identify what to adapt or im-
prove upon for the digital (akin to ], 2, 11, 43), our study provides
a structured analysis of a large corpus of created sketchnotes, go-
ing beyond the more targeted and constrained analog vs. digital
sketchnoting study 0. Di erent to Ayobi et al.'s study [2], where
the comments of online posts were used to determine context, we
decided to complement our analysis of the sketchnote corpus with
interviewing experienced sketchnoters, giving us an opportunity
to follow up on issues identi ed in the rst part of the analysis and
help us understand reasons and motivation.

3 STUDY METHODOLOGY

We used a mixed-method approach to gain an understanding of
sketchnoters' strategies, which combined a thematic analysis of
sketchnotes posted on Twitter with semi-structured interviews of
six sketchnoters.
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3.1 Phase 1: Corpus 4 SKETCHNOTE COMPONENTS

To analyze a wide spectrum of diverse sketchnotes, we created a cor- This section describes thmore componentsund in a sketchnotes
pus of images that were posted under the hasht&gketchnotes and which we group into the following categoriesontentlay-
and#sketchnote on the Twitter social media platform.The cate- out, structuring element@ndvisual styling This directly relates to

gory photosvas selected to further Iter posts to exclusively contain  the practical instructions and tutorials for crafting sketches and
photos of sketchnotes, and Iter out posts that contained, for ex- sketchnotes 9, 10 14 22 32 39 45 46 52, where we provide a
ample, text or videos about sketchnotes. We excluded photos that detailed analysis of the spectrum of components and nuanced use
did not show an actual sketchnote (such as showing a person while in sketchnoting practic@ hese components can be seen as syntacti-
sketching), were done for commercial purpose, or were in very low cal building blocks of sketchnotes, alike to a visual repertoire and
quality making them illegible (but no other exclusions of sketch- are summarized in Figure 2. For each code, we provide a general
notes were made). This query for the dataset was performed before idea of their prominence in our corpus by noting the number of
beginning with the analysis. sketchnotes featuring it, and we provide examples of sketchnotes
To ensure diversity of sketchnotes in our corpus, one author in Figure 2 (and refer to particular sketchnotes through their ID
conducted low-level open coding on the y, including sketchnotes number, see section 'List of Sketchnotes' at the end of this paper
from the dataset until saturation of codes was reached (for a total for credits and links). Note that a visualisation of our classi cation
of 103 sketchnotes). These codes were iteratively re ned, with is available online ahttps:// sketchnoting.github.io/ sketchnoting
later axial coding and thematic analysis via a multiples discussions
among the co-authors. This phase led to a re ned set of codes 4 1 Content
(including merging, renaming, adding, grouping), overall themes,
and dimensions of the design space. In a second round of rigorous
coding, four authors independently coded 20% of the corpus, then
two coders continued independently until inter-coder agreement
was reached (after an additional 10% of the corpus). One author
coded the remaining set of the corpus. As with any qualitative
analysis, there might be instances of codes not captured in our
corpus.

This category describes how information (textual and visual con-
tent) is presented in a sketchnote.

Textual content . At the very basis of sketchnoting is the phenom-
enon where sketchnoter write things dowr in chunk: instea« of
lines (P4), that is when notes are written wit 2 to 4 word: per

line (P4). These elements are also indicative of the summariza-
tion and reformulation of the content heard rather than a verbatim
transcription.

3.2 Phase 2: Interviews

To complement our higher-level analysis of sketchnotes, we decided
to conduct a number of follow-up interviews with experienced
sketchnoters. We conducted six semi-structured interviews with
sketchnoters (5 female, 1 male; sketchnoting experience 4-13 years)
from our corpus (1 to 3 of the sketchnotes in our corpus were created
by the participants) with the goal of nding out more about their
design rationalesnd thelive decision-makingrocesses behind their
sketchnoting. The questions for the semi-structured interviews
were informed by the analysis of the sketchnote corpus, with the
goal of following up on decisions and strategies for example, the
layouts they use, how they created structure and visual hierarchy,
selection of content, or the processes for deciding which visuals to
sketch.

Due to individual preferences, the interview methods di ered
between participants (one via video call, four through a thread of
private Twitter direct messages, and one interview conducted as
an email conversation thread), but our method of conducting the
semi-structured interviews remained consistent across participants, visual content . What makes sketchnotes di erent from tradi-
with a core set of common questions with individualized follow-up  tional written notes, is the presence of visual imagery and graphical
questions. Audio of interview was transcribed, and all transcripts  content to supplement the text. Becat we're muct faste at geting
of conversations were analyzed and in correlation to the design  the gisi out of a visua thing than by readng (P4), symbols, visual
space dimensions and components from Phase 1. This study wasrepresentations of ideas, and diagrams are omnipresent in sketch-
approved by our institution's ethics board. notes to help make you nctice impottant corcepts (P3) (overview

in Figure 2.1) .

Textual content is found on a spectrum from

more verbose forms, i.e. fully-formeskn-

tences(17) to more summarized forms such
ascatchphrases (92) and eventually very shorterms (56)(Fig-
ure 2a). Fully formedentenceare capturing questions, important
information, or personal annotationss(Q S76; catchphraseisdi-
cate very concise yet important points ( Clarity builds trust29;
and shorttermsare used as headlines to refer to a group of content,
to important concepts, or as parts of a diagrasig S45.

In contrast to the textual content above, likely resulting

from a level of interpretation, reformulation and synthesis

by the sketchnotergquotes (26)are indicative of a direct
transcription of what the speaker said during their presentation
(bottom of Figure 2a). Quotes are often written in quotation marks
and/or inside speech bubbl¢z3)

Symbols & Pictograms (97) such as objects, signs, or

1We compared Twitter results to images found on Instagram and Flickr, and found the shapes ?re eXtenSNely found "_is annotations or yls_ual re-
results across these platforms similar to the set of sketchnotes gathered. expression of a key concept, in part due to their literal
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Figure 2: Sketchnote components: (a) content, (b) layout, (c) structuring elements and ow, and (d) visual style.  (© sketchnotes
used with permission, see 'list of sketchnotes' for credits and links)
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