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Figure 1: Examples of participants’ expressive drawings based on their emotions captured by EmoFlow, which exhibited different
visual expression patterns.

Abstract
While previous research has attempted to link features of indi-
viduals’ drawings to their emotional states, it often overlooks the
deeply personal and context-driven nature of visual expression.
To bridge the gap, we conducted a two-week diary study with 21
participants, who used a custom-built app to track daily emotions
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through free drawings, followed by interviews reflecting on their
artwork. Among the 252 drawings gathered, we found no strong
correlations between reported emotions and measurable drawing
behaviors; instead, participants expressed emotions through di-
verse approaches, from illustrations of emotion sources (e.g., events,
objects) and metaphors, to emojis, literal text and spontaneous,
random mark-making. Participants developed consistent personal
styles and described drawing as an intuitive, playful, and safe out-
let, though some faced challenges with the ambiguity of visual
expressions and interpreting their creations afterwards. With the
lessons learned, we discuss opportunities for designing expression-
centered emotion tracking technologies that embrace individuality
and creativity.
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1 Introduction
Emotion recognition and tracking is a long-standing topic in science,
with important implications for mental health assessment [11, 21]
and interpersonal communication [8, 11]. Despite ongoing debates
and the elusiveness around the de�nition of emotions [4, 15, 50],
researchers have already developed a broad spectrum of technolo-
gies for emotion tracking, ranging from automatic sensing with
physiological signals such as heart rate variability [12] and facial ex-
pressions [67] to subjective expressions through colors [1,48], bullet
journals [2,60], and AI-assisted image generation [63]. Whereas the
former are often valued in computing research for their perceived
objectivity and accuracy, the latter underscore the importance of
open-ended, expressive approaches that embrace nuanced subjec-
tivity, personal meaning, and lived experience in emotion tracking.

The commonality across these subjective, expressive approaches
is their reliance on visual representation: colors, lines, symbols,
imagery, etc., which humans naturally utilize to externalize and
communicate emotions [9]. Within this space, drawing stands out
as a particularly promising modality. Compared to color �lling
or bullet journaling, which typically rely on prede�ned or semi-
structured templates [1, 2, 48, 60], drawing is more open and free,
o�ering individuals the �exibility to move beyond preset structures
and creatively express themselves.

Understanding how people use drawing for emotion tracking
is valuable not only for deepening knowledge of the relationship
between visual expression (e.g., patterns, styles, and strategies) and
mental experience [22, 49, 66], but also for expanding the design
space of emotion-tracking technologies that support self-expression
and emotional well-being [14, 16, 31, 32, 49]. While previous re-
search has shed light on potential relationships between individuals'
emotional states and their visual creations, these studies either fo-
cused on visualization of prede�ned emotional words and emotion
categories [66], or therapist-facilitated interpretation [22,32,49,66].
What remains underexplored is an understanding of visual expres-
sion patterns in drawing as an everyday emotion-tracking practice,
such as what people choose to draw, how they construct their
drawings stylistically, how these drawings are linked to their lived
emotional states and contexts, etc. Equally important is whether
these patterns can be generalized across individuals. Furthermore,
for drawing to be e�ectively integrated as an input modality in
future emotion-tracking tools, we need to examine the user experi-
ence of drawing-based emotion expression more closely, including

the perceived value, usability, and the challenges it may pose for in-
dividuals with varying levels of artistic experience. Taken together,
we set out to answer the following two research questions:

RQ1:When using drawing to track everyday emotions, what
visual expression patterns do people employ and how do they
stylistically construct their expressions?
RQ2:What is the user experience of emotion tracking through
drawing?

To answer these two questions, we adopted aResearch through
Design(RtD) approach, which positions design itself as a method of
inquiry for investigating complex user problems [69, 70]. Following
this approach, we designed and builtEmoFlow, an iOS application
built for iPad that enables digital drawing alongside lightweight
data entry. Using EmoFlow as a design probe, we conducted a 14-
day diary study involving 21 participants. During the study, each
participant was asked to record their emotions (with both Likert
scale of valence and arousal [50] and text descriptions) along with a
free drawing on a daily basis. At the end of the diary tracking period,
participants took part in a debrie�ng interview where we asked
about the meaning of their drawings and their overall experience.

Guided by the two research questions, our analysis examined
how participants' emotions were re�ected in their drawing patterns
and how they perceived drawing as a means of emotion expression
and tracking. Our �ndings indicated that, aside from a moderate
positive correlation between emotional valence and both the num-
ber of strokes and the time spent on drawing, no correlations were
observed between participants' reported emotions and other mea-
surable drawing behaviors (e.g., stylus pressure). Instead, partici-
pants employed a variety of strategies to express their emotions,
such as visualizing emotion sources (e.g., environments or social
events), using metaphors through symbols, natural scenes, or ob-
jects, directly expressing emotions with emojis or text, and creating
random elements that blended concrete and abstract elements (as
shown in the examples of Figure 1). Individual participants tended
to maintain consistent personal styles, as re�ected in their use of
color, spatial layout, and strokes, which were not directly linked to
the valence or arousal of their emotions. Occasionally, their shift
of drawing style may signal unusual emotions. Re�ecting on the
experience, participants described drawing as a playful, safe, and
personal practice for expressing emotions, though they noted that
it sometimes posed challenges, particularly in making sense of their
own visual creations afterwards.

Learning from these �ndings, we re�ect on what we can tell from
drawings to emotions and implications for designing expression-
centered emotion tracking technologies, including how to promote
creativity, facilitate mindful creation process, and enhancing emo-
tion interpretation. Our paper makes the following contributions to
the emotion-tracking and broader mental-wellbeing communities
within HCI. First, we provided empirical evidence that challenges
the notion of universal, objective mappings between visual features
and emotions. In our study, drawings created by participants are
shaped far more by individual style and meaning-making than by
any consistent visual patterns; the same colors, symbols, or motifs
carried di�erent meanings for di�erent people, and even for the
same person over time. Second, we provided a nuanced account
of how meaning is constructed and evolves: rather than relying
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on stable associations, participants used drawing to explore, rein-
terpret, and reframe their feelings, which revealed that emotion
tracking through drawing is a dynamic, personally situated process.
Third, our discussions contributed to design implications for future
emotion-tracking technologies that embrace self-expression, open
interpretation, and creativity.

2 Related Work
In this section, we cover the ongoing discussions on what emotion
is and how technologies are used to capture emotions. We then
review works on visual expression of emotion, and emotion tracking
research in HCI.

2.1 What is Emotion?
Over the past century, research on what emotion is has evolved

through several theories and frameworks. While there is no single
consensus, emotion is generally recognized as a dynamic process
involving physiological, mental, and behavioral changes [40, 52, 53].

In psychology, one of the most widely known frameworks is
the six basic emotions�anger, surprise, disgust, enjoyment, fear,
and sadness, which were seen as universal, biologically hardwired,
and distinct in terms of their appraisals, prototypical behavioral
responses, and physiological �ngerprint [15]. However, this cate-
gorical theory has been critiqued for oversimplifying the variability
and contextual nuance of lived emotional experiences [44, 58]. As
an alternative, researchers have developed dimensional frameworks
that describe emotions along continuous axes [50, 54].

Schlosberg's early work mapped facial expressions onto a circu-
lar representation by pleasant-unpleasant and attention-rejection [54],
which was later re�ned by Russell's Circumplex Model that posi-
tioned emotion around two dimension: valence (pleasant vs. un-
pleasant) and arousal (high vs. low activation) [50]. Mehrabian et
al. further incorporated dominance as a third dimension, repre-
senting one's sense of control versus submission, establishing the
PAD (Pleasure-Arousal-Dominance) model [42]. These dimensional
models have been in�uential in a�ective computing, where they are
used as a foundational structure for representing subtle variations
in emotional states [26, 35, 36, 68].

More recently, constructionist perspectives�most notably Bar-
rett's theory of �constructed emotion� [ 4, 5], have challenged bio-
logically discrete models by emphasizing that emotions are not
universal categories, but are socially and culturally constructed
experiences. Rather than being hardwired, emotions are �learned�
from one's living environment and social practice, emerging from
the interplay of one's conceptual knowledge and situational con-
text [4, 5]. This view aligns with the evidence that expressive activi-
ties such as drawing and painting, often lead people to interpret the
same emotion concept in di�erent ways [40, 46, 49], highlighting
the promise of visual expression for re�ecting individuals' emo-
tional states without constraints [46].

In this work, we do not take a singular theoretical stance on
what emotion is; rather, we integrated both dimensional and con-
structionist perspectives in our study to explore how emotions
can be expressed and recorded through drawing. We used Rus-
sell's Circumplex Model to operationalize measurable dimensions

of emotion (valence and arousal), and, guided by Barrett's con-
structed emotion theory, invited participants to freely create and
annotate their drawings. This approach allowed us to examine both
shared patterns�such as common color associations�and the di-
verse, personally meaningful ways emotions are visually expressed.

We noted that the terms �emotion� and �mood� are often used in-
terchangeably, despite their conceptual distinction�emotion refers
to a short-lived, intense, and object-focused state that arises in spe-
ci�c situations (e.g., fear of the dark, happiness about good news)
while mood is a more di�use, enduring a�ective state that is not
tied to any particular object, and is often experienced as a general
feeling [51]. This distinction is important for emotion-tracking re-
search, as many studies (including ours) aim to speci�cally capture
individuals' present feelings (i.e., the discrete emotional states ex-
perienced at the moment of drawing) rather than their general,
enduring a�ective states. We recognize that the line between emo-
tion and mood can be �uid in self-report, and therefore, interpret
our �ndings with this nuance in mind.

2.2 Visual Expression of Emotion
Expressive activities that involve creative writing, drawing, and
dancing, have been shown to facilitate emotional processing and
regulation, allowing individuals to �vent� and organize their feel-
ings that are otherwise di�cult to verbalize [13, 32]. The develop-
ment of art therapy was building on this idea, emphasizing that
artistic expression, through imagery, movement, or performance,
provides �exible and re�ective pathways for individuals to access,
externalize, and reorganize their emotions that often reside in the
subconscious [16, 49]. In the meantime, artistic expression can also
serve as a constructive force to help people cultivate resilience and
achieve therapeutic bene�ts [32].

Among di�erent expression modalities [59], visual creation such
as drawing and painting is particularly helpful for conveying inef-
fable aspects of emotions [9]. Philosophers such as Susanne Langer
argued that visual art serves as a symbolic expression of emotions,
transforming personal feeling to shared, perceived, and reinter-
preted socially [9]. Over the past decades, there has been a sub-
stantial body of research on analyzing the relationships between
individuals' emotions and their visual expressions [22, 64, 66]. For
example, Ho et al. examined drawings created by breast cancer
patients, with the theme of �my cancer� as a prompt [22]. Their
analysis revealed distinct patterns before and after a therapeutic
intervention in patients' use of color, space, multiplicity, and sym-
bolic representations (e.g., cancer, nature, and landscapes), which
indicated shifting emotional states and mental well-being of these
patients.

From a more technical perspective, Weng et al. sought to predict
individuals' emotions from their visual expressions [66]. By analyz-
ing digital drawings from 182 university students who were asked
to visualize anger, happiness, sadness, and fear, they reported an
average prediction accuracy of 71.3% with features derived from
spatial composition and drawing styles. More broadly, Wang et
al. provided a comprehensive review of advances in automated
analysis of emotion in visual media, tracing the �eld from early
studies of color and shape to current deep learning approaches that
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leverage large-scale datasets to model both evoked and expressed
emotions in photographs, paintings, and videos [64].

While much of this literature emphasized automated emotion
analysis, there is a growing movement within cognitive science and
HCI to understandhowandwhy such expressions are made. Our
approach builds on this direction by inviting participant to record
their emotions through open-ended digital drawing, investigating
the meaning-making process behind individuals' visual expression.

2.3 Emotion Tracking in HCI
Emotion tracking has becoming increasingly prevalent as people
recognize that it is an important �rst step in managing mental well-
being [23, 57], which has driven the HCI and healthcare researchers
to design and build various tracking tools. Typically, this approach
falls into two categories: automated sensing and subjective self-
report. On the one hand, automated emotion tracking leverages
physiological signals and behavioral data, such as heart rate variabil-
ity (HRV) monitoring on wearable devices [12], Electroencephalog-
raphy (EEG) sensing techniques [24, 55], skin conductance [11]
and respiration [21] monitoring, and facial expression capture sys-
tems [67]. As reviewed in Section 2.2, technical advances in a�ective
computing have also enabled automated analysis of emotional con-
tent in visual media, ranging from early feature-based approaches
to deep learning methods for image and video emotion recogni-
tion [64, 66]. However, the accuracy of these approaches turned out
to be inconsistent�several meta-reviews have compared the physi-
ological �ngerprints of di�erent emotions across studies, and found
little evidence that discrete emotion categories can be consistently
and speci�cally localized to distinct bodily reactions [30, 56].

On the other hand, many researchers emphasize the subjec-
tive nature of emotion and the importance of raising individuals'
emotional awareness, and therefore often relied on self-report ap-
proaches. Traditionally, instruments such as the Positive and Nega-
tive A�ect Schedule (PANAS) [62, 65] have been widely used. While
demonstrating consistency, these scales remain limited in account-
ing for the nuances of individualized and context-dependent emo-
tional experiences [2, 25]. To create a more expressive space for in-
dividuals to capture their emotions, HCI researchers have designed
and built a variety of creative tools that extend emotion-tracking
beyond numerical or textual records [1, 29, 48, 60]. For instance,
Rivera-Pelayo et al. supported users to capture their mood in a color-
wheel characterized by feelings and energy level at workplace [48];
Ayobi et al. built Trackly, which enables patients with multiple
sclerosis to de�ne personally meaningful tracking parameters in
their own words and then capture their feelings through �lling
these parameters with colors [1]. Focusing on promoting emotional
awareness and re�ection, other works explored emotion represen-
tation beyond digital screen, such as room light display [29], bullet
journals [2, 60], and physical object construction [61].

Extending this approach toward expressive and re�ective emo-
tion tracking, our work focuses on visual drawing as the primary
medium for capturing emotions in everyday life. Unlike prior tools
using prede�ned templates [1, 2, 48], we invited participants to
create free digital drawings and record the rationales behind their
creations. Our analysis then examines these accounts to uncover
individuals' expression patterns and meaning-making processes.

3 Method
Our study began with collecting data from participants who created
drawings to express their emotions in a diary study, followed by
debrie�ng interviews to explore their study experiences. All proce-
dures were approved by the institutional ethics review committee
prior to data collection.

3.1 Participants
Participant recruitment was conducted via advertisements dis-
tributed through the university mailing list and social media plat-
forms. Interested individuals completed a Google Form, including
questions regarding their experience with emotion tracking. Eligi-
bility criteria required participants to (1) be at least 18 years of age,
(2) own an iPad with an Apple Pencil, and (3) express an interest in
emotion tracking. Of the 45 individuals who completed the screen-
ing form, 26 provided consent to participate, and 21 completed all
study activities, including the drawing task and interview.

As shown in Table 1, our participants were all university students
(15 female, 6 male) located in Asian regions, aged from 18 to 31 (M =
24). Participants came from di�erent majors such as HCI, computer
science, data science, biological science, �ne arts, psychology, and
�nance. Fourteen participants had prior experience tracking their
emotions through digital tools (e.g., mobile apps), journaling, or so-
cial media. Four participants had used artistic forms for emotional
expression�two through drawing/painting and two through music
creation. Regarding their drawing experience, two were profession-
ally trained, four were hobbyist/casual artists, nine had no training
background but enjoyed creating visual art, and the remaining six
had no drawing experience at all. At the end of the study, each
participant received compensation equivalent to USD 38 in their
local currency.

3.2 Data Collection
3.2.1 EmoFlow: A Design Probe.In the Research through Design
(RtD) approach, researchers often invite target users to interact with
either existing artifacts or newly created ones, with the goal of mov-
ing design solutions from the �current state� toward a �preferred
state.� Artifacts in this process act as probes, eliciting insights and
opportunities that can inform the evolution of design solutions [70].
Following this approach, we developed EmoFlow, an iOS applica-
tion that enables digital drawing alongside lightweight data entry.
Upon opening the app (see Figure 2), participants were �rst asked
about their emotions in three questions: valence, arousal, and a
brief text description. The valence and arousal metrics were drawn
from Russell's Circumplex Model [50], which helped locate par-
ticipants' emotions in standardized a�ective space and allowed us
to later examine how individuals' drawing patterns may correlate
with their emotional characteristics. The open-ended text served as
a prompt for participants to recall and contextualize their emotions
before drawing. Afterwards, participants were directed to a digital
canvas, where they could select from di�erent styluses and colors
to create drawings that represented their current emotional states.
After completing a drawing, participants were asked to explain how
it re�ected their emotions, and the drawing was then saved to their
album. To capture additional context about the drawing process,
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EmoFlow automatically logged metadata including drawing dura-
tion, stroke count, and Apple Pencil pressure to a secured database
hosted on Firebase.

3.2.2 Diary Study.With EmoFlow, we conducted a two-week di-
ary study. Participants were asked to submit at least one entry
(consisting of one drawing, three pre-drawing questions, and one
post-drawing question) per day and allowed to skip up to four
days during the 14-day period to accommodate busy schedules.
To support onboarding, we provided each participant with a PDF
tutorial that guided them through installing the app via TestFlight
and outlined the research goals, study procedure and timeline, par-
ticipation requirements, and compensation details. In the tutorial,
we emphasized that the study was not about evaluating the quality
of participants' drawings, and there were no �good� or �bad� draw-
ings. We also encouraged them to freely explore diverse ways of
visual expression and to provide as much contextual information
as they could to help us understand how their drawings re�ected
their emotions.

3.2.3 Debriefing Interview.Upon completing the 14-day diary study,
each participant joined a debrie�ng interview which we presented
their own set of drawings in chronological order. For each drawing,
we asked participants to explain what they depicted, the emotions
they felt at the time, and their rational for visual choices. Typical
prompts included: �Can you describe what did you draw?�, � Why
did you choose to draw it this way regarding the choice or color or
use of space?�, � What emotion were you feeling here?�, followed by
clarifying questions.

After revisiting their drawings, we invited participants to share
their experience in tracking emotions through digital drawings in
the diary study, including their perceived values and challenges.
The interview was conducted in the language that participants felt
comfortable with (either English or Chinese) and took place on
Zoom with an average of 60 minutes, which were later transcribed
into text for analysis.

3.3 Data & Analysis
The diary study generated a multi-modal dataset, including partici-
pants' drawings, their corresponding emotion reports (valence and
arousal ratings on a seven-point Likert scale, and text descriptions
provided pre and post each drawing), and recorded debrie�ng inter-
views accompanied by screen captures of diary entries. Below, we
describe how we analyzed these materials to examine: (1) partici-
pants'expression pa�erns� what they drew to express di�erent
emotions, (2) theirindividual drawing styles � howthey stylisti-
cally constructed the visual expressions, (3) potential correlations
between reported emotions and features of the drawings, and (4)
insights from the transcribed interviews. The �rst three parts in-
tended to address RQ1 (expression patterns and styles) and the last
part intended to address RQ2 (emotion tracking experience).

3.3.1 Expression Pa�ern Coding.To better understand what par-
ticipants drew to express their emotions and the meanings behind
them in relation to emotions, we �rst need to establish a consis-
tent codebook that characterizes the elements in the drawings. The
procedure of building the codebook consisted of the following steps:

Table 1: Participants' demographic information, major of study, prior experience in emotion tracking, and drawing experience.

ID
Age/
Gen-
der

Major Emotion-tracking experience Drawing experience

P1 24/F HCI Digital tools No training background but enjoy creating visual art
P2 21/M CS Journaling, digital tools , social media None
P3 22/F HCI Digital tools Hobbyist/Casual artist in drawing/painting
P4 18/F Data Science None No training background but enjoy creating visual art
P5 19/M Data Science None No training background but enjoy creating visual art
P6 31/M HCI None No training background but enjoy creating visual art
P7 19/F Biology None None
P8 29/F Theology Social media Hobbyist/Casual artist in drawing/painting

P9 21/F EECS
Journaling, music or sound-based
creation, social media

No training background but enjoy creating visual art

P10 23/F Product Design Journaling, digital tools Professional training in drawing/painting
P11 20/F Design Journaling, digital tools No training background but enjoy creating visual art
P12 20/F Design Visual art, social media Professional training in drawing/painting
P13 26/F Chemistry None None
P14 27/F Material Journaling None
P15 24/F Fine Arts Social media Hobbyist/Casual artist in drawing/painting
P16 25/F Mechanical Engineering Journaling, social media No training background but enjoy creating visual art
P17 30/M Civil Engineering None None
P18 25/M Material Science & Engineering None No training background but enjoy creating visual art
P19 25/F Material Science & Engineering Journaling, visual art Hobbyist/Casual artist in drawing/painting

P20 25/F Finance
Journaling, music or sound-based
creation, social media

No training background but enjoy creating visual art

P21 24/M Psychology Journaling, digital tools None
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� Step 1. Initial Coding : The initial coding began with two
researchers independently reviewing 106 (42%) drawings
from the nine participants who completed the study earlier.
In this step, we did not use any pre-de�ned structure; in-
stead, we adopted a bottom-up approach to document the
elements we observed in each drawing (e.g., �sun and tree
over the wall with co�ee and music inside�) and interpreted
how these elements are linked to the emotion that partic-
ipants expressed (e.g., �indirect representations of relaxing
atmosphere�). During this process, we actively referred to
participants' pre- and post-drawing descriptions as well as
relevant quotes from their interviews. The two researchers
then met to compare and discuss their codes, establishing
an initial shared understanding of the drawings.

� Step 2. Iterative Codebook Development : After initial
coding, the other two researchers joined the discussion on
developing the codebook to review the initial codes, provided
feedback on unclear areas, and met regularly to iteratively
develop the codebook. In the early phase, we explored multi-
ple di�erent perspectives to characterize the drawings, such
as the concrete level of representation (abstract vs. concrete)
and the relationship between visual elements and the emo-
tions (direct vs. indirect). However, as more drawings were
analyzed, it became clear that participants' expressive prac-
tices were nuanced and highly individualized, making simple
classi�cations insu�cient and sometimes di�cult to inter-
pret. After rounds of discussions, we agreed to focus on the
techniquesthat participants used to express their emotions
(e.g., �using ocean wave to express calmness,� � drawing a pack
of schoolwork to show stress,� � random overlapping lines to
express chaoticness�), which later emerged as expression pat-
terns such asusing weather conditions to symbolize emotional
states, using symbols or visual conventions that are commonly
understood within a culture to convey meanings, andsponta-
neous, repetitive or simple marks made absentmindedly.

� Step 3. Codebook Re�nement : The codebook was iter-
atively developed and enriched as new data was gathered
and analyzed until data saturation was achieved, that is,
when new drawings no longer revealed new expression pat-
terns. To further re�ne and categorize these patterns, we
drew on relevant literature to re�ne the framing of the de-
veloped codes, including established frameworks for visual
representation in art therapy [22] and the characteristics of
metaphors [6]. As a result, we developed four main themes
from the expression patterns:metaphorical expression, ran-
dom drawing, direct expression, andemotion sources. In addi-
tion, we noted that sometimes, participants chose to depict
their coping strategies for managing their emotions rather
than the emotion itself (e.g., illustrating an activity that
could make them feel happier, such as going to the beach),
which were noted in our codebook. During the process, we
did not calculate inter-coder reliability, as our qualitative
approach emphasized iterative discussion and consensus-
building among researchers, which aligns with McDonald
et al.'s [41] argument that reliability in qualitative coding is
better achieved through collaborative meaning-making than
through statistical measures alone.

� Step 4. Codebook-guided Analysis: Following the devel-
oped codebook, the �rst author completed analyzing the
remaining data. In this stage, the research team continued
to meet weekly to discuss the coding progress to maintain a
shared understanding and actively reviewed the interview
transcripts to ensure accurate interpretation of the drawings.

3.3.2 Drawing Styles Coding.Upon gathering the drawings, it be-
came apparent that each participant exhibited a strong, consistent
personal style, which they tended to maintain regardless of the spe-
ci�c emotions expressed. To systematically examine these styles,
we conducted several rounds of drawing analysis following the
steps below:

� Step 1. Identifying Stylistic Features : We began by cata-
loging key aspects that stood out in each participant's draw-
ing styles. For color, we initially coded every color presented
in the drawing and then re�ned them to overall color patterns
(either predominantly black-and-white or multicolored) to
highlight the distinctions' among drawings. Through a simi-
lar lens, we coded space utilization was described as centered,
fully �lled, or mixed. For the distribution of visual elements,
we noted descriptive summaries such as �dense sketchbook
collages� or � monochromatic comic doodles.� To complement
qualitative descriptions, we used the average total number
of strokes per participant, providing an objective reference
of the complexity in their drawings. This step was primar-
ily carried out by the �rst author with regular discussions
involving the corresponding author.

� Step 2. Collaborative and Iterative Grouping : After gen-
erating stylistic descriptions for each participant, we ob-
served overlaps and similarities in their styling approaches.
The �rst and second authors then collaboratively grouped
these styles through regular meetings. Given the inherently
subjective nature of style classi�cation, we encountered sev-
eral discrepancies that primarly due to di�erences in inter-
preting stylistic boundaries and, occasionally, the in�uence
of inferred meaning from the drawings themselves. To ad-
dress these challenges, we agreed to focus exclusively on the
formal aspects of style, intentionally bracketing any assump-
tions about the drawing's underlying meaning or emotional
content. We also acknowledged that while each participant
generally maintained a consistent style, some occasionally
shifted their approach.

� Step 3. Wrapping-up : The entire team reviewed and �nal-
ized the grouping of drawing styles, resolving ambiguous
cases and re�ning the styling descriptions. Then the �rst au-
thor completed the coding by applying the �nalized scheme
across the dataset, ensuring consistency with the agreed-
upon criteria.

3.3.3 Statistical Analysis.To understand the potential relation-
ship between participants' self-reported emotional states and their
drawings, we conducted a series of statistical analysis. First, we
computed pairwise Pearson correlation coe�cients between the
self-reported emotion ratings (valence, arousal) and drawing behav-
iors (average stylus pressure, stroke count, and drawing duration)
to assess potential linear relationships. Note that due to technical
issues, two participants' (P6 and P14) pressure data were missing
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Figure 2: Interaction with EmoFlow: (a) pre-drawing description; (b) digital drawing canvas; (c) post-drawing re�ection.

and thus they were excluded for analyzing the correlations between
emotions and stylus pressure. Since each participant exhibited dif-
ferent ranges of drawing pressure, we normalized the average stylus
pressure values using min-max scaling within each participant.

For expression patterns coded as categorical data, we grouped
valence and arousal into three levels each (negative/neutral/positive
and low/medium/high, respectively), and then used the Chi-square
tests to examine associations between expression patterns and
emotion combinations, with post-hoc analyses.

3.3.4 Interview Data Analysis.To analyze the interviews, we sought
both depth and nuance in understanding participants' experiences
with emotion tracking via digital drawing. Drawing on Braun and
Clarke's re�exive thematic analysis framework [7], we followed
a multi-stage, inductive process that allowed us to capture both
anticipated and unexpected insights.

On the one hand, our analysis of the interview data is closely
integrated with the analysis of participant's diary drawings. During
the coding process, we referred to participant's interview explana-
tions for each drawing, such as what they depicted, the emotions
they felt, and their rationale for visual choices, to clarify ambiguous
elements and ensure accurate interpretation. These interview thus
served as supplementary resource to contextualize and deepen our
understanding of the visual data.

Beyond these contextual explanations, participants also o�ered
broader re�ections on their experience with drawing-based emotion
tracking, including perceived bene�ts and challenges. We extracted
these evaluative and thematic comments (both positive and nega-
tive) from the interview transcripts and recorded them verbatim as
sticky notes on a digital Miro board. Each sticky note captured a dis-
tinct participant perspective (e.g.,�Drawing is easier to show feeling�,
�Drawing can be very free; doesn't need much thinking like text�, and

�Drawing need more tools and can give negative impact if it doesn't
turn out well�). We collaboratively grouped these into higher-level
thematic clusters such as �Safe and personal sharing space� and
�Re�ection dilemmas.� This clustering process allowed us to e�-
ciently synthesize key insights about perceived value, strength,
and challenges while keeping the interview data closely related to
participants' direct experiences.

4 Findings
We collected a total of 252 drawings from 21 participants, with each
participant contributing an average of 12 drawings (SD= 1.6). The
time spent in each drawing varied considerably, with an average
of 4.3 minutes (Min = 1 second,Max = 39.45 minutes,Mdn = 2.5
minutes,SD= 5.27 minutes), while the complexity�measured by
number of strokes ranged from 1 to 918 with an average of 130.13
(Mdn= 77,SD= 149.75). In rare instances, two drawings from P9
and P17 were recorded just one second, consisting of a single stroke
or quick line scribble.

The Pearson correlation analyses showed that emotional valence
had moderate correlations with both the number of strokes (r = 0.32)
and the time spent by participants on drawing (r = 0.35), indicating
that participants tended to spend more time and put more e�ort
into drawing when they felt positive. By contrast, correlations
between valence and average stylus pressure (r = -0.02) and standard
deviation of stylus pressure (r = 0.03) were negligible. Similarly,
correlation coe�cients between arousal and drawing features were
all small: average stylus pressure (r = 0.02), number of strokes (r
= 0.12), and time spent on drawing (r = 0.12). In addition, the chi-
square test of independence (see analysis details in Section 3.3.3)
revealed no signi�cant associations between participants' drawing
behaviors and their emotional valence or arousal.
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