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Abstract

Much HCI research has explored user experience and, in particular, emotional ones, reflected in the increasing interest in well-being and
affective health technologies. While much such research has focused on emotional awareness and regulation, less work has explored how
to design for emotional appraisal. We report a 2-week diary study informed by the conceptual model of Lazarus’s appraisal theory to explore
emotional appraisal in the wild by proposing two novel design research methods: the Emotional Appraisal Kit and the Emotional Appraisal
Diary. Findings indicate that these tools support this shifting in paradigm by providing a holistic method that considers emotional, physical,
and computational elements. Findings also highlight the value of such tools in capturing the emotional process, going beyond emotional

recognition to provide a deeper insights into what triggers emotions.

RESEARCH HIGHLIGHTS

Lazarus's appraisal theory.

* This research shifts the focus of HCI toward designing for emotional appraisal.
* We introduce two novel design research methods: the Emotional Appraisal Kit and the Emotional Appraisal Diary, grounded in

* Findings show that these tools offer a holistic framework integrating emotional, physical, and computational elements.
* By moving beyond simple emotion recognition and regulation, this work provides a deeper insight into investigating emotional
appraisal in real-world settings and explores how to design for it within HCI.

Keywords emotional appraisal, core relational themes, diary study, design research tools, affective interfaces

The growing body of HCI research on affective technologies has
predominantly focused on those supporting users to perceive and
recognize emotions (Lane & Smith, 2021), to strengthen emotional
awareness (Ghandeharioun & Picard, 2017; Khut, 2016; Sas et al., 2015;
Umair et al., 2019; Vidyarthi & Riecke, 2013) or emotional regulation
(Azevedo et al.,, 2017; Costa & Adams, 2016; Costa et al.,, 2016; Ji et al.,
2025; Miri et al., 2018; Slovak et al., 2023), as the ability to control emo-
tions in response to specific events (Gross, 1998). Additional work has
focused on affective technologies supporting reflection on emotions
(McDuff et al., 2012; Sas et al., 2015; Stahl et al., 2009; Umair et al.,
2019), aimed at helping users explore their emotional experiences in
order to understand them (Rosenberg, 1990).

Emotional reflection and emotional appraisal are closely related,
yet distinct. Reflection is a deliberate process focused on present or
past emotional states, aimed at understanding why one experiences
particular emotions and what these emotions reveal to the individ-
ual, thereby supporting self-awareness and self-development (Silvia,
2002). In contrast, emotional appraisal can be both deliberate and

automatic and focuses on present or anticipated emotional events in
order to evaluate their emotional significance for an individual, such
as whether an event is threatening or beneficial and whether one
can cope with it; this evaluation increases the likelihood of experi-
encing the immediate emotion most congruent with the event and
shapes anticipatory emotional expectations for similar future situa-
tions (Scherer & Moors, 2019). Affective technologies primarily focus
on emotional identification and emotional regulation, which help
manage emotions (Boden & Berenbaum, 2011; Boden & Thompson,
2015). However, limited work has explicitly supported an understand-
ing of emotional causes, i.e., emotional appraisal.

Emotional understanding is supported by appraisal theories,
which suggest that emotions are triggered and recognized based
on an evaluation of the personal significance of an event and its
impact on one’s well-being (Bippus & Young, 2012; De Rivera, 1977;
Lazarus, 1991; Lazarus & Smith, 1988). A key appraisal theory is
Lazarus’s, who introduced a set of core relational themes, one for
each specific discrete emotion, to capture its triggering, its evaluation
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process, and the inclination to react to the perceived harm or benefit
of emotional events (Lazarus & Folkman, 1987). For example, the core
relational theme for anger is “a demeaning offense against me and
mine,” and for hope is “fearing the worst but yearning for the better”
(Lazarus, 1993, 14).

Appraisal theory has been applied in various contexts and for
different purposes to explore emotional experiences connected to
user experiences, in computerized tasks (Jokinen, 2015), with mobile
phones (Arlinghaus & Ollermann, 2021), website design (Jokinen et al.,
2018), and e-commerce (Lim & Kim, 2020). Lazarus’s appraisal was
implemented to examine how computerized tasks are perceived as
either techno-competence or techno-frustration, based on the success-
ful completion of tasks (Jokinen, 2015).

Despite the importance of core relational themes, limited HCI work
has explored them and investigated their value in guiding the design
of affective interfaces for emotional appraisal. To address this, we
present a 2-week diary study with 18 participants, focusing on the
following research questions:

* How canappraisal theory help in creating a tool to capture apprais-
ing real-life emotional experiences?

* How can users be supported in appraising their daily emotional
experiences?

*  What value does such a tool provide, and how do users perceive
their value in assisting emotional appraisal?

Our contribution is threefold. Firstly, we present a novel Emotional
Appraisal Kit, a cultural probe pack, and an Emotional Appraisal Diary,
both explored designing for emotional appraisal in everyday life. Sec-
ondly, we discuss users’ subtle assessment of appraisal experiences.
Finally, we discuss design implications for affective interfaces that
may support emotional appraisal. This paper extends our previous
work (Alsubhi & Sas, 2024) on exploring and designing a bespoke
probe called the Emotional Appraisal Kit, which described the kit’s
materials, a 1-week diary study, and participants’ feedback on them.

Related work

We draw from HCI research on affective technologies, particularly
those focusing on supporting emotional experiences, as well as the
emerging work on emotional appraisal.

HCI research on affective technologies

Affective interfaces in HCI are gaining attention in designing technolo-
gies that have focused primarily on supporting emotional awareness
(Ghandeharioun & Picard, 2017; Khut, 2016; Sas et al., 2015; Umair
et al., 2019; Vidyarthi & Riecke, 2013), along with reflection (Azevedo
et al,, 2017; Costa & Adams, 2016; Costa et al., 2016; Miri et al., 2018)
and regulation (McDuff et al., 2012; Sas et al., 2015; Stahl et al., 2009;
Umair et al., 2019).

For instance, Affective Health (Sanches et al., 2019) is a skin con-
ductance measurement system that uses sensors and GSR for measur-
ing real-time sensed data. The system was designed to analyze and
understand how users reflect and regulate emotions depending on
their own ambiguous interpretations of biodata. The researchers used
a research through design approach with 23 participants, including
weeKkly interviews. AffectAura (McDuff et al., 2012) is a desktop-based
dynamic interface for presenting feedback on users’ emotions over
long periods. The interface presents multimodal sensing data (audio,

visual, physiological, and contextual) for users to review emotional
patterns over time. A short in-the-wild study was conducted to eval-
uate the tool’s usability in addressing the difficulty of reflecting on
and recalling past emotional experiences. Findings indicated that the
interface allows users to reflect on their daily experiences and helps
them regulate their emotional states.

Affective Diary (Stahl et al.,, 2009) is a system that uses body sensors
to track and present users’ physical activities. The study deployed
a user-centered approach to extend the traditional diary into an
affective diary that captures bodily aspects of experienced emotions
and combines them with other mobile phone materials to create
anthropomorphic silhouette figures that change shape based on the
level of movement and their color, presenting the level of arousal.
Findings indicate that users of the system were able to reflect on past
experiences, understand themselves, and even take steps to change
their behaviors. Ripple (Howell et al., 2018) is a shirt that changes its
color based on users’ emotions or physiological states. It has three
thermochromic threads that change their colors when exposed to
different temperatures. Participants in the study were asked to wear
the shirt for 2 days in daily life. Then, they were interviewed to collect
their feedback on the probe. Although it is unclear what causes the
color change, the ambiguous feedback led participants to actively
interpret and question their bodily and emotional states.

Emotional appraisal in HCI

Human-computer interaction (HCI) research, especially work that
links emotional experiences to user experience (UX) quality, has
gained considerable momentum, largely driven by advances in
interactive technologies that significantly expand how users interact
with computers (Kheder, 2023). To investigate the appraisal process
itself by checking whether participants emotionally react to computer-
generated facial expressions as they do to real human faces, a
laboratory experiment was conducted with fNIRS to measure brain
activities for participants (Zhao et al, 2020). Outcomes validated
the use of computer-generated facial expressions in affective HCI,
virtual agents, and social interfaces as they elicit measurable neural
markers of emotional appraisal. The relationships between mobile
phone usage and users’ emotional states were examined through an
online survey and statistical analyses to test hypotheses linking use
frequency and emotional appraisal (Arlinghaus & Ollermann, 2021).
Findings showed a correlation between positive emotional states and
mobile phone usage.

A user-centered approach to designing better content moderation
tools was implemented (Jhaver et al., 2023). The researchers inter-
viewed social media users and employed four personal moderation
interfaces as interactive probes during interviews to elicit users’ emo-
tional judgments, mental models, and perceptions of responsibility
and labor around content moderation. Although emotional appraisal
is not explicitly adopted in the study, it provided rich evidence about
how users appraised the effort and outcomes of content moderation
settings and how these appraisals shaped their feelings. Moreover, a
user study was carried out exploring how users appraised and emo-
tionally reacted to technology problems during interactions (Jokinen,
2015). Participants in the study engaged in a one-time lab session,
and they filled out online questionnaires before, during, and after
the session. The study proposed a conceptual model of emotional
user experience, explaining how interaction events, goal congruency,



and user traits lead to emotional reaction during technology inter-
actions. Similarly, a laboratory experiment was performed in which
participants appraised web pages, while researchers controlled exper-
imental procedures. The study showed that targeted visual design can
systematically shape users’ esthetic experience (Jokinen et al., 2018).
They presented a conceptual model based on appraisal theories and
testable hypotheses to address the gap between vague UX goals and
specific visual design choices.

Authors in (Lim & Kim, 2020) examined how shoppers’ emotional
intelligence shaped their online shopping behavior based on the cog-
nation-affection-conation framework, and incorporated emotional
intelligence as an influencing factor. They built their hypotheses and
tested them by adapting questionnaire items from several prior val-
idated scales. Findings indicated that emotional intelligence influ-
ences online shopping behavior by forming shoppers’ cognition and
affection, which affect their behavioral intentions. EmotiNet (Balahur
et al, 2012) is a knowledge base, based on the appraisal theory
model, which aims to tackle limitations of surface-based, word-level
emotion detection. Appraisal is implemented by representing situ-
ations as structured sequences of action with ontological relations.
These representations enable reasoning about goals and event out-
comes, which are used to infer corresponding emotions from the
knowledge base.

Emotional appraisal was conceptually implemented by adapting
the OCC emotion model within the personality module of the robot
architecture (Konstantopoulos et al., 2008). They introduced a system
architecture aiming to provide a framework representing robot per-
sonality to support more natural human-robot interaction. Along sim-
ilar lines, an emotion—cognition model was built and plugged into a
reinforcementlearning algorithm to tackle robots’ inability to respond
with appropriate emotions in human-computer interaction (Yang &
Zhang, 2022). The model was mainly tested in a virtual setting, with
no real-world robot or large-scale user study. Also, a narrow emotional
context was utilized in the study by using only facial expression
images as input. Appraisal theory was also applied as a computational
model to continuously predict and track users’ emotional state during
interaction with tasks (Zhang et al., 2024). The model included a task, a
learning agent, appraisal calculators, and an emotion-mapping stage.
Users rated their feelings during the task using a self-report to compare
them with the predicted emotions, and results from the study showed
partial matches. Finally, emotional appraisal was adapted during a
real-time interactive game to address the limitation of static emotion
labels in virtual characters (Courgeon et al., 2009). The key outcome
was an appraisal module that translated game events into emotions,
which in turn drove MARC’s facial expressions.

In conclusion, affective computing has mainly relied on ambigu-
ous interpretations of collected data to infer users’ emotional states.
While previous work on affective representations indicates that such
ambiguity can invite active interpretation (Gaver et al., 2003; Sanches
et al, 2010). It also poses considerable challenges when the map-
ping lacks clarity (Howell et al., 2018). Emotional appraisal theory
proposes a structural model to represent emotional states, and it has
primarily been employed to develop conceptual models for enhanc-
ing human—computer interaction or to retrospectively describe user
experience across different interaction platforms. However, there is
limited empirical work that focuses on informing users about their
own emotional appraisal processes or on translating appraisal theory
into an interactive tool that enables users to capture and reflect on
these processes. Moreover, the user-perceived value of such tools
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Figure 1 Study phases including the design of cultural probes, their use
in a 2-week diary study, and follow-up interviews. Icons source: Flaticon.
Accessed via https://www.flaticon.com/

in supporting emotional appraisal remains largely unexplored, high-
lighting a clear gap in user-centered research within this domain.

Methods

To address the research questions, we drew on appraisal theory by
presenting its main components and showing how these components
were implemented in the design of our emotional appraisal tools.
Then, we conducted a 2-week diary study in which participants reg-
ularly engaged with the bespoke probes to appraise their everyday
emotional experiences. Finally, the collected data were analyzed to
investigate the value of such tools. The study was authorized by
Institutional Ethics Approval.

Participants

The study sample comprised 10 males and 8 females, aged 20-
40 years (M = 29.5). Participants came from different academic levels,
including 3 postdoctoral researchers, 10 PhD students, and 5 MSc
students. They represented diverse disciplines such as management,
biomedical sciences, marine sciences, and computing. None had social
disorders or other mental health conditions, which was important
for ensuring that the results were both dependable and broadly
applicable.

Procedure

We aimed to explore emotional appraisal in real-life emotional events
through a diary study. This study consisted of 2 weeks during which
participants engaged in the first week with a cultural probes pack, and
in the second week, they interacted with an online diary followed by
interviews (Figure 1). Then, qualitative data were collected from the
probes and interviews, as well as quantitative data from the online
diary.

Materials: emotional appraisal kit

Emotions are not simply elicited from actual events but from cognitive
processing of them, as suggested by emotional appraisal (Bippus &
Young, 2012). There are two types of emotional appraisal in Lazarus’
theory: primary and secondary (Lazarus & Folkman, 1987). While
the primary one assesses if stimuli impact individuals’ well-being,
the secondary one evaluates their coping abilities (Smith & Lazarus,
1993). According to Lazarus (Smith et al,, 1993), the components of
primary and secondary appraisal are motivational relevancy and
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Table 1 Appraisal components and their meaning, as well as how each component was articulated in a question on each token.

Tokens: appraisal component

Token 1: motivational relevance
Token 2: motivational
congruence/incongruence

Token 3: accountability

Token 4: problem-focused coping

Token 5: emotion-focused coping

Token 6: future expectancy

Component meaning (Smith & Blons, 2000; Lazarus,
1993; Smith et al., 1993)

The extent to which the situation is linked to personal goals
or concerns.

The extent to which the situation matches or conflicts with
personal goals or desires.

Identifying the source of the situation, giving credit if it is
motivational congruence and blame if it is motivational
incongruence.

Personal capability to alter the situation to match, or
preserve, personal desire.

The perceived chance of emotionally adjusting to the event
by revising personal perceptions, desires, or beliefs.
Potential changes to the situation, actually or emotionally,
that alter how it seems more or less aligned with personal

Component representation as token

motivations.

motivational congruence/incongruence; accountability; problem and
emotion-focused coping potentials; and future expectancy. Appraisal
components have a set of possible values (Ellsworth & Scherer, 2003).
These values are combined with summaries of cognition called core
relational themes. Values of these core relational themes vary depend-
ing on how the different components of appraisal are combined
(Lazarus, 1991a,b). The Lazarus model (Table A1) expresses emotions
as a link between cognitive reactions and coping strategies (Roseman
etal, 1996).

We explored previous emotional appraisal work to draw inspi-
ration and to investigate methods used for eliciting emotions, such
as vignettes (Robinson et al,, 2001), emotional words (Carbia et al.,
2020), or images (Stella et al., 2022). We also utilized cultural probes
in designing our Emotional Appraisal Kit (Gaver et al., 1999; Riekhoff,
2008). For the first week of the study, the kit was iteratively designed,
focusing on 15 discrete emotions: happiness, sadness, hope, pride,
shame, guilt, anger, anxiety, disgust, relief, jealousy, envy, compassion,
fright, and love (Lazarus, 1993). We had 15 different emotional packs,
one for each emotion. Participants were instructed to engage in the kit
activities by completing atleast two daily emotion packs to accomplish
all emotions.

Participants were instructed that if they experienced any of the 15
emotions, they should complete the emotion pack corresponding to
that emotion. For completing emotion packs, they should first add
situational details for the experienced emotion, respond to appraisal
components, capture bodily sensations related to that specific emo-
tion, and add its core relational theme. We used appraisal theory
(Lazarus & Folkman, 1987; Smith & Lazarus, 1993) as a foundation
for our work. Therefore, to capture the framework of this theory,
we designed six tokens to represent the components of primary and
secondary appraisals, each token representing one component (Smith
et al, 1993). We articulated appraisal components as six questions
and presented them in a way inspired by previous work (Matos
etal., 2022). Each question represented one corresponding component
(Table 1). To complete tokens, participants were instructed to respond
to each question by writing one to three sentences on the back of
each token. Responding to tokens provided an evaluation of emotional
experience. Although data were collected using tokens for all 15
emotions, only nine could be directly compared with Lazarus’s model,

as full appraisal breakdowns were defined only for these emotions
(Table A1) (Blons, 2000; Smith et al., 1993).

Then, participants were advised to examine the next set of probes,
15 cards. Each card reflected a core relational theme associated with
each emotion. Lazarus provided a brief sentence describing the
core relational theme for each of the 15 emotions (Lazarus, 1993)
(Table A2). After examining cards and choosing the core relational
theme card that matched the experienced emotion, participants were
asked to place the card in the respective emotion pack. The placed
card could not be used again, as each card was intended to be chosen
once. This activity provided an awareness of core relational themes
and how they could be linked to discrete emotions.

Body maps have been adopted in HCI to express emotions and
illustrate complex body sensations (Nufiez-pacheco & Loke, 2016).
Therefore, along with tokens and cards, the kit also contained 15 body
maps, one in each emotion pack. We aimed to provide nonverbal,
more embodied ways for participants to express their feelings. We
designed gender-specified body maps, including full-body dual views.
Completing body maps required participants to choose a color that
represents the feeling, draw areas on the body where they felt the
emotion, and describe the feeling in verbal depictions.

Materials: emotional appraisal diary

This probe aimed to help participants appraise emotional events using
a validated tool. A bespoke webform allowed participants to reflect
on 10 key emotions: anger, guilt, fear, anxiety, sadness, joy, happiness,
hope, pride, and relief, with each emotion being captured a maximum
of two times. Participants were asked to complete this online diary 14
times in total, twice per day, as soon as possible after those emotional
events occurred. Reminder messages were scheduled for the morning
and evening to prompt diary completion.

In this tool, we used two main scales based on Lazarus’ appraisal
theory: the appraisal components and core relational themes scales.
After selecting the experienced emotion from a list, participants
answered general questions about the emotional event, and then
they rated the scales. This step was intended to help them recall and
structure information about the event. Attaching a photo was optional,
in case participants preferred not to share images related to their
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Figure 2 Emotional appraisal diary recording screens.

emotional experiences. Participants then completed the validated
Likert scales by rating the scale statements from 1 to 9 (Figure 2).

Many scales with multiple dimensions have been used in the
literature, such as causal attributions, categorical attributions,
dimensional attributions, emotions, appraisal components, and core
relational themes (Blons, 2000; Smith & Lazarus, 1993; Smith et al.,
1993; Jamieson et al., 2018; Folkman & Lazarus, 1985). We aimed to
ensure that the webform would not be overwhelming. Therefore,
we used the most important scales in appraisal theory. According
to Lazarus (Smith & Lazarus, 1993; Smith et al, 1993), emotional
identification and comprehension depend mainly on appraisal
components and core relational themes.

Interviews

We conducted individual, semistructured interviews, enquiring about
participants’ understanding of the appraisal process and their per-
ceptions of the process components. They were asked about the way
they interacted with the study’s materials and accomplished its activ-
ities. We also collected their feedback on the overall impacts and
the challenges they encountered with the materials. Interviews were
conducted online over Microsoft Teams, lasted between 45 and 60 min
and were audio-recorded.

Data analysis

In this study, data were collected from three sources: (a) qualitative
data provided by participants through the kit, (b) data from the online
diary, which included both qualitative and quantitative data, with the
present analysis focusing on the quantitative one, and (c) qualitative
data obtained from semistructured interviews. Data collected from
the probes and interviews were anonymized and transcribed. To
analyze the data, a hybrid approach for thematic analysis (Fereday &
Muir-Cochrane, 2006) was used. Such an approach combined deduc-
tively generated codes (Crabtree & Miller, 1992), informed by research
on appraisal theory, with inductively generated, data-driven codes
(Boyatzis, 1998). This combination aligns with the research objectives,
allowing themes to emerge naturally from the data.

The coding scheme was developed iteratively, drawing on research
in appraisal theory and Affective interfaces. Deductively generated
codesincluded a framework and concepts relevant to appraisal theory,
such as appraisal process grasping, identification of process com-
ponents, appraisal components from tokens, core relational themes
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number of participants who com-

from cards (Blons, 2000; Smith et al., 1993; Smith & Lazarus, 1993)
and impacts of the probes on emotional understanding, awareness,
regulation and reflection (McDuff et al.,, 2012; Saariluomaand & Joki-
nen, 2014; Sas et al, 2020; Turmo Vidal et al, 2023). Inductively
generated codes captured data collected from body maps and emotion
bags such as body parts, emotion color, feeling description, and situa-
tional details. Inductively generated codes, also from interviews, were
generated to capture participants’ overall experiences with probes,
challenges, factors impacting perceiving emotions, and improvement
suggestions to the probes. The analysis was conducted using Atlas.ti
(Friese, 2019).

Data collected from the online diary was exported and accumulated
in a spreadsheet for analysis. Then, the data were analyzed using
the methodology outlined in the corresponding theoretical framework
(Blons, 2000; Smith et al.,, 1993; Smith & Lazarus, 1993). Mean scores
were calculated for the appraisal components and core relational
themes across emotions. In the literature, validity and reliability are
repeatedly tested to ensure that a measurement tool is accurate and
consistent. For the former test, correlation analysis was used (Blons,
2000; Smith et al., 1993; Smith & Lazarus, 1993). We are not aiming
to assess the tool’s reliability, as it has already been validated (Blons,
2000; Smith & Lazarus, 1993). The data captured in the online diary
were analyzed using R software (Crawley, 2014).

Results
Engagement with probes

Although we aimed for all 18 participants to complete the 15 emotions
in the kit, only four participants completed the full set. Figure 3 shows
emotions included in the first week and the number of participants
who completed each emotion. By the study design, we expected that
each participant would contribute one entry per emotion. Even so,
none of the 15 emotions was completed by all participants, with hap-
piness and relief having the highest engagement, as 17 participants
completed them.

For the online diary, we expected a total of 252 completed diary
entries, 14 per participant. However, the total completed entries were
171, and the number of entries per emotion varied across participants.
Figure 4 presents emotions included in the second week, the number
of completed entries per emotion, and the number of participants
who completed them. Although anxiety had the highest number of
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Figure 4 Week 2 emotions and the number of participants who com-
pleted each emotion, as well as the number of diary entries recorded per
emotion.

completed entries, 25 entries by 16 participants, the next four most
completed emotions were all positive.

Participants gave justifications for their inability to capture all
emotions in the kit or completed the total number of entries in the
diary (Table 2). Nearly half the participants (8/18) agreed that having
a stable lifestyle or routine caused them to experience fewer emotions.
For instance, P17 found that his intensive research work led him to a
lifestyle with limited social interaction: “I spend most of my day in
the department or office, often from morning until 10:00 PM. Some
emotions are difficult to experience, as they are more closely tied
to interactions with others.” The lack of triggers for specific emo-
tions prevented experiencing them (5/18). P13 stated that although
he understands what jealousy means, he is unsure whether he has
experienced it: “While I may feel envy at times, I do not think I
have ever experienced jealousy, as I lack situations that trigger it.”
Participants (7/18) also emphasized that having to experience multiple
emotions within a limited time frame hinders their ability to cover the
entire list of emotions.

Appraisal process: grasping and identification

Since the study’s core concept was not explicitly explained to partici-
pants, the probes and activities were designed to assess whether par-
ticipants could be informed about emotional appraisal experiences.
An important finding is that participants grasped many perspectives
on this process, and they defined it in different expressions as emo-
tional awareness (13/18), understanding (10/18), regulation (2/18), and
reflection (6/18). Moreover, they referred to this process as evalu-
ating events and personal attitude (6/18), interacting with emotions
(4/18), and noticing physiological and behavioral aspects of emotions
(4/18) (Table 2). One participant expressed her understanding of the
emotional appraisal in a way that captures the cognitive process, as
thinking of emotions as a process related to different life aspects, such
as goals.

Moreover, to deeply investigate the effectiveness of the probes in
informing participants about the process, we asked them to describe
their understanding of its components. As shown in Table 1, their
responses included the appraisal components included in the theo-
retical model. Participants stated that motivational relevance was an
important factor in the process (16/18). The alignment of goals or

beliefs with the situation was reflected as a factor by (10/18) partic-
ipants. Accountability (10/18), coping (5/18), and the future impact
(1/18) of the situation were mentioned as components in the process.

While coping potentials are theoretically represented by two com-
ponents, emotion and problem, and are similarly captured in our
probes, participants were unable to distinguish between them. Future
research that follows the structural model of this study could explore
this point and investigate better designs of appraisal components to
help users distinguish between them.

Impact of the probes

This section outlines the most significant impacts perceived during the
engagement with the probes (Table 3).

Impact of the kit: tokens

Tokens were one of the probes provided in the kit, which had a great
impact on participants’ awareness (14/18), understanding (18/18),
reflection (6/18), and regulation (10/18). This indicates the value of
this probe in supporting emotional appraisal by not just reflection
on goals and beliefs, but also in extracting the meaning of emo-
tional situations by questioning feelings. This resulted in grasping a
good understanding of emotions and raising awareness of similar
situations. For instance, P8 indicated that during the first week of
the study, he experienced pride in his sister’s achievement of her
personal goal and stated that: “Earlier, I would feel happiness or pride
physically but would not label or acknowledge it. Negative emotions
were always noticeable, but positive ones often passed without being
fully perceived. This awareness enabled me to understand and name
my emotions more clearly.”

Token 3, accountability, promoted understanding of emotional trig-
gers by reflecting on the cause of emotions, which in turn led to emo-
tional coping. Tokens raised awareness of P7’s habituation to anxiety
and supported him in understanding sources for such emotion: “I
am facing anxiety regularly, I had never noticed as I was habituated
to it. After answering tokens, I gained awareness of the feeling and
understood its reasons.” Similarly, token 3 helped P4 be aware of
sources of negativity in her daily life, people or places, and then
she took steps to avoid such instances. Tokens 4, 5, and 6 increased
emotional regulation and shaped responses to emotional events by
avoiding reactive responses, raising awareness of emotional intensity,
and critically thinking of ways to overcome negative situations. Three
participants highlighted experiencing a therapeutic value in respond-
ing to tokens.

Impact of the kit: body maps

This probe was perceived as a reflective tool (16%) that developed
participants’ awareness (72%) and understanding (16%) of different
bodily sensations related to emotions. Participants used body maps
to differentiate emotions through physical signals, including internal
bodily sensations such as warmth, coldness, vibration, and heaviness,
as well as external states such as body posture, facial expressions,
sweating, and muscle activation. They also highlighted the body parts
affected by emotions and distinguished between different sensations
when emotions involved a specific body part. Body maps further
helped participants justify their bodily reactions to emotions. For
example, P12 reported, “I can feel love in my chest area and also in my
arms as a reaction to wanting to hug someone,” while P15 experienced



Table 2 Themes identified regarding participants’ understanding of the appraisal process and difficulties in completing emotion entries.

Engagement with the probes

Emotional appraisal process

Reasons for not completing all

emotions/entries

Appraisal process grasping

Identification of process components
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E love as “a tingling sensation in the fingertips.” Participants provided
% g metaphorical expressions to describe emotions, which demonstrated
£ ‘é) = g a high level of awareness (Citron & Goldberg, 2014).
§ o o 5 The key mechanism used in completing body maps was typically
_ feeling an emotion first and then noticing the associated bodily sensa-
g tions. However, two participants found that body maps directed their
5 § © attention to these sensations, especially when the emotion was not
é é“i ?S, ?E :?S §§ strong, allowing them to notice emotions through bodily sensations. As
o & S« ™ o~ reported by P16: “When I notice bodily signs, such as tense shoulders
= 2 or a curled posture, I start questioning what they mean and whether
g I am feeling a specific emotion. These physical signals help me recog-
g = :Z; § < < g nize the emotion and reflect on what triggered it.”
° =g o3& < ® On the body maps, participants expressed emotions through words
o 97 - « - and drawings. They used different shapes and linked those shapes
f.._ with specific types of emotions. For instance, heart shapes were used
° mainly with love and sadness to represent different feelings, such as a
i é g o‘\j é broken heart for sadness and a heart with an arrow for love (Table 4,
E =9 « 0 summary of anger representations on body maps). Therefore, body

map findings indicate that to support the development of the HCI
research, it is important to research tools for capturing bodily data
(Daudén Roquet & Sas, 2020; Gayler et al,, 2021; Sas et al., 2020) to guide
design based on the body (Alfaras et al., 2020; Roquet & Sas, 2021).

316%

Impact of the kit: cards

Cards, core relational themes, had the lowest overall impact compared
to other kit materials, as 28% of participants reported that the cards
had an impact on emotional awareness and understanding, whereas
22% noticed a reflective value. Two participants stated that these
cards increased their awareness of identifying and distinguishing rare

how to respond during appraisal awareness

Mismatch between cards and
personal definition of emotions
Difficulty in capturing emotions
with limited bodily sensations

Privacy concern Lack of clarity onEmotional strain On emotional
4 22%

s}
g
=]
=3
o
@ 8 . . .
u 5 E & and closely related emotions. For instance, they made P11 build a
= = : . :
§ £ 2 E personal understanding that helped her differentiate between envy
S 25 g5 & E and jealousy: “I became more aware of these two emotions. I am
- = - . o e . . .
I - % . s B = now differentiating them; from my perspective, I think of jealousy
2 < % %D as having a more negative impact on me. On the other hand, envy
2 > % 2 = is more about desire than negative emotions.” Besides the envy and
) < = o
g_ g5 o o g g jealousy cards, the card representing love helped P1 understand and
=5 S = < 3 X . . X .
e g £ sy k= g recognize the meaning of the emotion. It relieved him to know that
= o )
§ 58 — £ ;Z.j g ™ love emotion is often mutual, but should not have to be: “Love card
g_ o g = g5 was participating in affection, usually, but it is not necessary to get
©
2w § = > i 5 it back. So that clarification was so satisfying to me when I saw that.
= — =1 = =2 . .
5 g %E S < B E § Then I got to know I do love a lot of things like that.”
2 B £ é § SE € & Participants interacted with this probe by matching cards to emo-
A . . . .
3 g © c = = © tion packs. Two participants noted that the limited impact of the cards
E: g z % © o was mainly due to the short duration of the interactions, [P18]: “I do
o < = =) : : .
g 5 =23 f = not think the cards strongly impacted me, unlike the tokens, because I
g g 28 2 © §° © i:n S oo just had to match them.” This highlights the importance of interaction
2 S S B
- K9 N8 859 duration and effort in shaping participants’ overall feedback (Jhaver
S 5 3% w5 w82~ Sm ping particip
T . = =R etal, 2023).
9] 2 = o . . . . .
S 2 gE %g §D Te £ Impact of the online diary: emotional appraisal diary
o 0. 2LET 5 < = 9 3 . ) . )
._CE) = g é& % k= § & 2 § EB k= § 5 § The online diary had a notable impact on awareness of emotional
— =] = . . .
§ S ZscE é ySELEsonEY states (15/18) (Table 2). The awareness was raised by rating emotional
L) 2 - appraisal statements, such as “How important is what was happenin
o < R pp P pp g
] [fo 5 ;Ea’ g in this situation to you?” Besides acknowledging the importance of
GE, emotional events, participants (12/18) stated that the online diary
= g increased their understanding of emotional triggers. Additionally, one
3 g "’Oé participant noted that it helped him recognize emotional patterns
'_-% ° 5 2 across different places and situational factors, [P9]: “In the second
= Qo o

week, [ started to see patterns in my emotions based on locations, and



Table 4 Body map representations of anger. Participants’ qualitative body-map data. This table shows how participants experienced and expressed anger in the body through the shapes they

drew, metaphorical descriptions, reported physical sensations, and referenced body parts. They mostly used red colour to draw.

Metaphorical descriptions

Body parts

Facial expressions

Physical sensations

Internal states/signals

Shapes

Wanting to rip things

Head, face, limbs

Frown

Tight fist, burning

Madness, irritated, rage, fuming,

uncomfortable thoughts
Activation of muscles

Arrow

hands
Shaky hands

Flash and flare of heat

Chest, heart

Bulging eye
Tense face

Circle

Physical movement as a recoil to my actions

Neck, shoulders

Tight chest
Sweating

Energy moving through the chest

Cloudy judgment
Pounding heart

Wavy, zigzag lines

X sign
Cloud

Tight lips, showing

teeth

Spinning, dizziness
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situations. At the gym, I often felt anger and fear, joy at home while
eating specific foods, hope, anxiety, and a mix of other emotions in
the office around specific people.” Moreover, it helped P6 to reflect
on situations from new perspectives, blaming others for emotional
situations: “Rating statements such as, someone is taking advantage of
me,” or “I have been cheated or wronged, had a profound impact on
my emotions, making the experience incredibly insightful. The aware-
ness of these situations moved me to tears.” The diary encouraged
reflective thinking (7/18) by prompting self-questioning and influ-
enced how to deal with similar situations over time: “I have also asked
myself questions to complete the diary, which expanded my views
and led to personal growth. Then, when similar situations occurred,
those questions from the diary would arise to guide the feeling” [P7].
Reflecting on emotional situations from different perspectives, such
as accountability for oneself or others, helped P1 discover more about
these situations while completing the diary, in contrast to months of
self-reflection using a reflection tool: “Filling in the diary helped me
gain a better understanding of emotional events in one go compared
to the months of self-analysis using a note-taking app I used to use.”

Finally, the probe helped participants control their emotions (8/18)
by promoting analytical thinking through a self-questioning approach.
Such an approach increased awareness and then encouraged under-
standing of emotional experiences. According to P7, that may have a
long-term value: “The online diary has many questions that I never
thought I could ask myself to deal with situations. I feel that I can
apply all those in the future.” The diary prompted a new approach to
regulating self-responses rather than controlling emotional triggers by
shifting focus toward recognizing effective and ineffective reactions
to emotional events: “The study helped me recognize my tendency to
shout or behave badly when I am angry, so Ilearned to step away from
situations or triggers and redirect my attention toward controlling my
reaction” [P8].

Challenges with probes

This section outlines the most significant challenges encountered dur-
ing the engagement with the probes (Table 3).

Challenges with the kit: tokens

The challenges reported with tokens were related to their structure.
Approximately 44% of participants reported that certain tokens did
not fit all emotional situations. These mismatches occurred only in a
few instances and did not involve the entire token set. Tokens were
not designed to directly mirror components of Lazarus’s model for
each emotion. Instead, all six appraisal components (six tokens) were
included in each emotion pack, allowing us to test whether the data
collected from participants’ interactions with the tokens would align
with Lazarus’s model. For instance, in positive situations, tokens 4 and
5 (coping abilities) did not align well, causing participant irritation,
[P7]: “The tokens are good, but for some emotions, they do not always
fit. For example, a question, such as ‘How much control do you have
to change the situation?, does not make sense in a happy moment.”

Tokens were also reported as being repetitive and overlapping by
28% of participants. A couple of tokens appeared similar or repetitive:
tokens 1 and 2, tokens 4 and 5. For example, even though P9 was aware
that tokens 4 and 5 were different, he could not distinguish them: “I
catch myself answering tokens 4 and 5 the same way. I see there are
some sort of differences, but very naturally, when I was answering
one token, I already wrote the answer for the next one.”
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Complexity and multilayered questions, as well as uncertainty
about how to respond, were each reported by 22% of participants
as constraining engagement with the tokens. Further challenges
were reported by 16% of participants, including privacy concerns,
especially when the situation involved other parties, and emotional
strain during appraisal. For the latter, participants found responding
to tokens made them reexperience the situations. For instance, [P15]:
“I think this mostly happened with negative emotions. Reading the
questions after the event made me reexperience the situation, so I
avoided explaining too much to prevent the intensity of emotions.”

While tokens enabled deep cognitive reflection, they also demanded
effort, leading to partial responses. Such challenges could be refined
in future versions of the tokens. They need to be reformulated in
a simpler way that easily clarifies the differences between similar
components.

Challenges with the kit: cards

Challenges with cards were mainly classified into three main
categories: language and wording of the cards (16%), ambiguity
and multiple possible matches (22%), and differences between card
descriptions and participants’ own understanding of emotions (16%).
Participants noted that the cards’ language was formal, academic,
and negatively focused. Diverse first languages between participants
may have caused a language barrier, as they came from different
backgrounds. However, two out of the three participants who
accurately paired all the completed emotions to their cards were non-
native English speakers.

The greatest challenge was the ambiguity of the cards, which made
them appear overlapping and applicable to multiple emotions. Inter-
estingly, the same ambiguity led two participants to perceive the cards
as a set that could be assigned to a single emotion. For example,
the card representing shame was mismatched by two participants,
highlighting its ambiguity, as each associated it with different emo-
tions, [P11]: “Some cards seemed to belong to multiple emotions, for
instance, having failed to live up to an ego ideal could reflect fear or
anger,” and [P18]: “Matching cards to emotions was difficult, especially
at the end of the study when I had only a few cards left, which made
me confused. For example, having failed to live up to an ego ideal
made me think of both anxiety and fear.”

The mismatch between the card descriptions and personal defi-
nitions of emotions led some participants to perceive a few cards
as exaggerated and not reflective of their actual experiences. For
instance, sadness for P8 seemed exaggerated: “They did not always
encapsulate how I felt with that emotion. Sometimes, they seemed a
bit more exaggerated.” One participant highlighted that there was no
clear purpose or outcome from matching the cards. This highlights
that future work on these cards should support emotional literacy
rather than just being about matching emotions to descriptions.

Challenges with the kit: body maps

Among the kit materials, this probe had the fewest observed chal-
lenges. These challenges involved difficulties in capturing emotions
with limited bodily sensations (22%), expressing bodily sensations
visually (16%), and differentiating physical reactions to different emo-
tions (5.5%). They mostly reflected participants’ experiences and per-
ceptions rather than limitations of the probe. However, two challenges
were related to the design of the probe itself. One participant reported
difficulty in expressing complex sensations, such as vibrations, using
a two-dimensional tool. The second challenge was presented as

a suggestion to improve the probe: although color can represent
emotional intensity, additional features may be needed to capture it
more fully.

Challenges with the online diary

The online diary had the fewest challenges among the probes, primar-
ily two. The most reported challenge was the appearance of irrelevant
statements, with 22% of participants finding statements unrelated to
the appraised emotion annoying. This issue arose because the diary
was designed to compare participants’ results against the theoretical
framework, allowing us to evaluate them in a way similar to the
tokens. This was reported by P5 to a specific part of the diary, the
core relational themes: “The first two sections were generally fine
and related to all emotions, which made them helpful. The third
section, however, focused on classifying statements for specific emo-
tions, and some questions didn’t seem relevant to the target emotion.
While T understand the rating system allowed flexibility, this felt
a bit distracting and annoying.” Challenges related to the number
of interactions required with the diary were reported by 16% of
participants, as they were asked to complete it twice per day. This
challenge was largely due to the length of the diary, which con-
sisted of three main parts that were time-consuming at the beginning.
These issues became less significant as participants grew accustomed
to the task.

Overall experiences with the probes

Overall experiences with the kit: tokens

Interacting with tokens was a positive engagement and had reflective
benefits. They helped participants reflect on emotions, understand
situations, and engage in deeper emotional processing. However, com-
pleting tokens was perceived as a difficult task due to the cognitive per-
spective of tokens, irrelevance, or difficulty linking emotions and goals
(Challenges with the kit: tokens section). A few tokens were reported as
repetitive, which could be both a challenge and a benefit. One par-
ticipant noted that repetitive tokens allowed for a second reflection,
[P16]: “Some tokens were quite similar, which was nice because it
gave me a second chance to kind of rethink and then also artic-
ulate more.” The formatting of tokens was reported positively by
P1: “The format was good. The tokens were presented in a consis-
tent order from 1 to 6, which made completing them easier as I
became familiar with the process. Also, after finishing the first token,
switched it so I couldn’t see the content, which helped me focus on the
remaining ones.”

Overall experiences with the kit: body maps

Body maps were the only probes that obtained totally positive feed-
back, as completing them was an enjoyable, colorful, simple, and
expressive experience. It was an enjoyable experience to express emo-
tions physically, as reported by P14: “I enjoyed creating the body maps
and found it a helpful and useful activity to do something different by
physically locating emotions in the body. For some emotions, I did not
feel strong physical sensations, so there was less to add to the map.”
In a similar line, P13 found body maps enjoyable, and this was driven
by his perspective on emotions: “I look at emotions as the different
concentrations of different hormones in my body.”

Two participants reported that including a blank text space on
the body map to describe feelings in words was useful, particu-
larly in cases where emotions were difficult to express visually. The
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Selected core relational theme (CTR) card

Emotion

Happiness | Relief | Hope | Pride | Compassion | Love

Anger | Envy | Disgust | Sadness | Anxiety | Fright | Jealousy | Guilt | Shame

Happiness

Relief

Hope

Pride

Compassion

Love

Anger

Envy

Disgust

Sadness

Anxiety

Fright

Jealousy

Guilt

Shame

[ 1

Figure 5 Normalized confusion matrix is visualized as a heatmap. Rows represent the emotion, and columns represent the selected core relational
theme (CRT) card. Cell values indicate the proportion of incorrect matches for each emotion. Darker shading indicates stronger confusion. Gray cells

indicate correct matches and were excluded from interpretation.

descriptive space was helpful for participants who reported diffi-
culty expressing emotions through drawing. For example, P3 stated:
“Some emotions were felt physically, while others were not obvious.
The text area was helpful in those cases. Although I am not an
artist, I tried to indicate as accurately as possible where I felt each
emotion in my body and whether it was experienced as positive
or negative.” P6 described body maps as a tool to collect intero-
ceptive data: “it is interoceptive data that makes me aware of my
reactions to different emotions, and I find which parts of my body
are impacted.”

Overall experiences with the kit: cards

The cards received relatively less favorable feedback. Only 16.7%
of participants correctly matched all emotions to the cards, while
11% incorrectly paired all of them. The remaining participants 72%
had mixed results. Overall, the correct match rate between the core
relational theme cards and their associated emotions was 53.4%, with
accuracy for individual emotions ranging from 11% to 82%.

The lowest match rates were observed for guilt and shame, with
only 23% and 11% of participants correctly matching these emotions,
respectively. Anxiety, hope, and sadness were slightly better, with
correct match rates ranging from 44% to 47%. Pride, disgust, fright,
compassion, love, and jealousy were matched correctly between 50%
and 64% of the time. The highest accuracy was found for envy,
happiness, anger, and relief, with 71%-82% of participants correctly
matching them. P18 described interacting with the cards as a quiz.
While most participants found it difficult to match the cards, only
four described the interaction as easy. One participant who incorrectly
matched all the cards to the completed emotions described the inter-
action as straightforward.

The normalized confusion heatmap presented in Figure 5 indicated
that participants did not rely on precise emotion labels when linking
emotions to core relational theme cards. Instead, their responses
formed systematic clusters that reflected broader experiential
meanings. Self-conscious emotions (Bell & Song, 2005) (e.g., shame
and guilt) were frequently confused with each other, whereas threat-
related emotions (Reiss et al., 2021) (e.g., fright and anxiety) formed
a common group. In contrast to anger, which appeared relatively
more distinct, positive emotions showed substantial overlap. These
patterns indicate that participants interpreted emotions primarily
through situational and relational meaning rather than discrete
vocabulary.

The heatmap also revealed asymmetric confusion patterns. For
instance, while jealousy was mainly confused with envy, such con-
fusion was not true for envy, as it was mainly confused with hope
andlove. According to Lazarus’ core relational theme, envy is wanting
what someone has, whereas jealousy involves a perceived threat
to a valued relationship by a third party. In the matching process,
participants frequently misidentified envy as hope and love, as both
emotions include the desire aspect that envy has. This indicates that
they understood the core meaning of envy. However, they did not
fully understand the meaning of jealousy, as they simplified it to a
specific form of social comparison captured by the concept of envy and
ignored the threat dimension. This suggests that interaction should be
designed around users’ experiences (e.g., social evaluation, threat, loss,
or accomplishment) and guided prompts, rather than requiring users
to label emotional experiences.

Overall experiences with the online diary

The core relational themes in the online diary had the greatest value
in the appraising process. While eight participants mentioned it when
referring to the impacts of the diary on their emotional awareness,
understanding, and coping, five participants specified the appraisal
part. The rest of the participants did not specify any part of the diary.
Two participants reported that completing the online diary had initial
difficulty, but it decreased as participants became familiar with the
structure and statements, [P11]: “At the beginning, the online diary
seemed stressful, with too many statements. Definitely, but then slowly
it was a breeze and handled.”

One participant recognized the similarity between the appraisal
scale used in the diary and the tokens, as stated by P6: “The initial
pages were enjoyable as I reflected on situations and emotions. How-
ever, the questions were excessive and lengthy. I found a similarity
between the second section in the diary and the tokens.” The ease of
accessibility to the diary made the appraisal process easy and suitable
for in-the-moment reflection (7/18), [P3]: “It was easier complete and
didn’t take as much time as the kit, and I can access it very easily as it is
online. So, the online diary was preferred over the first week because
ofits accessibility.” Although the online diary was easily accessible and
efficient, P12 noticed that it was less engaging and enjoyable than the
physical kit: “I enjoyed the pen and paper format, as it was tangible,
and I appreciated writing things down. However, it required more
time to complete, whereas the online diary was quicker to fill out. So,
I found the first week using the physical kit slightly more enjoyable.”
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Alignment of the analyzed data with the theoretical
model

Alignment of tokens’ results with the theoretical model

A summary of participants’ responses to tokens is presented in Table 5.
The alignment of results can be compared to the nine emotions
presented in Table A1, as highlighted in Materials: emotional appraisal
kit section. A noticeable finding was that data collected from tokens
are mainly matched with Lazarus’ model, except for a few instances:
anger for accountability (token 3), anxiety for coping (token 5),
and hope for the appraisal component’s motivationally incongruent
(token 2).

The anger emotion pack was completed by 83% of participants.
Although a high percentage of them (53%) blamed others for their
anger, which aligned with Lazarus’ model, 47% assigned the blame
to themselves. Lazarus (Smith & Lazarus, 1990a) distinguished
between self-blame and self-directed anger. He stated that self-
directed anger focuses on behavior, and it happens when individuals
are angry at themselves. Therefore, self-directed anger includes
questioning actions, whereas self-blame includes self-questioning
and value. By examining the situational details attached to the
data collected from participants who blamed themselves for the
anger, it was found that the triggers were caused by their actions.
For instance, situational triggers collected for these events were:
lost a match due to a self-mistake, no progress in achieving a
degree, or self-caused work plan disruption. Therefore, we can
conclude that participants’ responses to anger matched Lazarus’
justification.

Tokens for Anxiety were completed by 83% of participants, 87%
of them reported high emotional coping as responses to token 5.
Lazarus’ model associated low emotional coping with anxiety. This
result mismatched the theoretical framework for this component.
However, previous work indicates that when individuals experience
high levels of anxiety and fear, they tend to understand and address
potential threats, which leads to encouraging different ways of coping
(Soetal., 2016). For the hope emotion, 15 participants completed it, and
all of them agreed that the reported situations were motivationally
congruent, which conflicted with the theoretical model. This might be
derived from the fact that hope is a positive emotion, and this might
shape participants’ goals and beliefs in a way that motivates them
and encourages positive alignments. These misalignments showed the
complexity of such a process and highlighted the value of considering
factors beyond the theoretical model when working toward emotional
appraisal tools.

Alignment of the online diary’s results with the theoretical
model

For the data extracted from the online diary, we focused on validity
as we intended to test the accuracy of our findings with the frame-
work by examining the relationship between emotions, appraisals,
and core relational themes. As stated in section Materials: emotional
appraisal diary section, no emotion scale was used to shorten the
online diary. Therefore, emotion data was recorded as binary results
that indicated if a certain emotion was experienced (1) or not (0).
We employed point-biserial correlation analysis to assess associations
between emotion, along with continuous appraisal and core relational
theme variables. Except for a few specific variables related to pride
and hope, the results for all emotions are consistent with the theoret-
ical framework (Table 6).

The results for the motivational relevance correlation indicated
that all negative emotions were negatively related to this item. This
suggests that the situations were either insignificant or temporary
and had no lasting impact on their long-term goals. This reflects the
difficulty reported by a participant, who found it difficult to determine
whether she would evaluate emotional events based on short-term
or long-term goals. Also, as reported by a few participants (3/18), in
certain cases, it was challenging to fit situations into the questions, as
they appeared to be primarily goal-centric.

The appraisal component, motivational congruence in the online
diary, was measured to reflect motivational incongruence. This means
that emotions associated with motivational congruence should show
a negative correlation, and vice versa. According to the theoretical
framework, hope is linked to motivational incongruence. However,
the observed correlation (r = —0.1408) indicates motivational con-
gruence, aligning with the result for hope’s token2 (motivational
congruence) from the kit. Moreover, according to appraisal theory,
hope should be associated with high (positive) future expectancy, but
the observed negative correlation (r = —0.0464) indicates low future
expectations. This is opposite to the result that came from token 6
(future expectancy) in the kit, which indicated high future expectancy.
The core relational theme associated with hope should be effortful
optimism; however, the correlation results show that easing of threat,
the core relational theme of relief (r = 0.2195), had a slightly higher
correlation than effortful optimism (r = 0.1807). This does not indicate
a major contrast in their association since their difference (0.0388) is
small.

The first part of the diary was about recording information such
as blended emotions and situational and contextual factors to pro-
vide a framework for analyzing the results and understanding why
mismatches occurred. Hope was recorded 23 times in the diary by 16
participants. Only seven of the 23 completed entries were not blended
with any emotions. The rest of the entries were combined mostly
with relief and happiness/joy. This explains the misalignment result of
motivational incongruence, as these two emotions have motivational
congruence, and the result of easing of threat is highly correlated. This
may state that participants misinterpreted relief situations. According
to Snyder et al. (1991), hope implies having determination and a plan
toward achieving a goal. The key element of hope is the uncertainty
of the result (Smith & Ellsworth, 1987; Lazarus, 1999) or possibilities
of success, even though a current situation blocks/challenges one’s
goal (Smith & Lazarus, 1990a). Through observation of the situational
contexts of hope’s entries, they mostly described task completion or
progress toward goals, which would provoke happiness or relief.
Certain situations embody the essence of hope by involving chal-
lenges/blocks and yearning for better outcomes, such as: “Although
my resume is being shortlisted, I am not receiving interview calls,
but I remain hopeful for receiving one” [P10]. Although the situation
described elicited hope, the participant appraised it inaccurately. This
indicates that appraising real-time hope situations might require addi-
tional factors to distinguish hope from other positive emotions.

A total of 12 recordings were made for pride in the online diary
by 10 participants. In four records, pride was not blended with any
other emotions, while it was mostly combined with happiness or joy
in the remaining entries. This explains the high correlation value
of success (r = 0.1586), which is the core relational theme of happi-
ness/joy. The appraisal component’s accountability for pride was cor-
related with self-accountability (r = 0.0581) and other-accountability
(r = 0.1212), while theoretically it is supposed to be associated only


https://academic.oup.com/iwc/article-lookup/doi/10.1093/iwc/iwag021#supplementary-data

13

Interacting with Computers, 2026, Volume 00, Issue 00

(%001 8 = N) YbIH
(%001 8 = N) UbIH
(%08 8 =N)

yb1y (%02 Z = N) Mo
(%6 L =N)

MO| (%16 0L = N) YbiH
(%19 L1 =N) YbIH
(%99 Z1 = N) YbIH
(%EE Y =N)

MO (%£9 8 = N) YBIH
(%6€ S =N)

MO| (%19 8 = N) UBIH
(%001 €1 = N) ybiH
(%001 SL =N) UbIH
(%£9 0L =N)

ubIy (%EE S = N) Mo

(%ELT=N)
MO| (%/8 €1 = N) ybiH

(%SZ ¥ =N)
ybiy (%52 zL = N) Mo

(%001 £L =N) UbIH

(%001 £1 =N) UbIH

suone}dadxa
aininy :9uaol

(%l L=N)

paau ou (%88 £ = N) UBIH

(%S2T=N)
MOJ (%S, 9 =N) ybiH

(%09 9 = N) ubly (%01
¥ = N) 9d0od 03 pasu oN

(%001 L1 =N)UbiH
(%¥S 9=N)

ub1y (%9€ ¥ = N) paau ON

(%2Zr S =N)

yb1y (%99 8 = N) paau ON

(%05 9 = N) ubIY (%05
9 = y) 2dod 01 paau oN
(%SLZ=N)

ub1y (%6€ S = N) Mo| (%9t

9 = y) 9do> 01 paau oN

(%198 =N)

yb1y (%6€ S = N) Mo
(%08 ZL =N)

yb1y (%07 € = N) MO

(%L8 €L =N)

ubly (%EL z = N) MmO
(%0% 9 = N)

Mo (%09 6 = N) YbIH

(%69 LL =N)
uby (%LE S = N) Mo

(%¥Z ¥ =N)
MO| (%9Z €1 = N) YbIH

(%L¥ £ =N) ybiy (%e6s
0l = N) 2dod 01 pasu oN

|enauaod buidod
UOIIOWd :GUI 0L

(%8€ €=N)
MO| (%9 S = N) YBIH
(%8€ €=N)
MOJ (%€9 S = N) ybiH

(%099 =N)

ub1y (%0 ¥ = N) p9au oN

(%9€ ¥ = N)

MO| (%9 £ = N) YBIH
(%28 6 = N) by (%L
Z = N) 2dod 01 paau oN
(%SL 6 =N) yby (%S¢
€ = ) @dod 03} paau oN

(%S €=N)
yb1y (%SL 6 = N) MO

(%198=N)
yb1y (%6€ S = N) MO

(%69 6 = N) ubly

(%1€ ¥ = N) Buidod oN
(%0Z € =N)

MO| (%08 Z1 = N) YbiH
(%0Z € =N)

21eIBPOW (%LY L = N)
ubIy (%EE S = N) MO
(%EES =N)

MO| (%£9 01 = N) ybiH

(%88 7L = N)
Mol (%l 2 =N)YbiH
(%ET ¥ = N)

MO| (%Z 1 T = N) 21eJ9pow

(%S9 LL =N)UbiH

(%L¥ £ =N) ybiy (%e6s
0l = N) 2dod 01 pasu oN

|erauaod Buidod

(%001 8 = N) dwe|q-}|aS
(%001 8 =N)

awe|g-}|9s pue JayiQ
(%0r

¥ = N) 1010€} |eUIaIXd
(%0€ € = N) dwe|g-J|as
(%0€ € = N) dwe|g-419Y30
(%81 T = N) dwe|g-4ay3o
(%28 6 = N) dwe|g-4|3S
(%£Z € = N) yipatd-1aylo
(%28 6 = N) Upatd-y|eS

(%£9 8 = N) 12410 pue j|as

(%EE ¥ = N) UPa-I3YI0

(%SZ 6 = N) Iipatd-Jayjo
(%EE ¥ = N) HpaId-4|9S

(%EZ € = N) dwe|g-Jjas

(%82 01 = N) dWwe|g-412Yy10

(%S T =N)dwe|g-4dyio
(%S8 L1 = N) dwe|g-4|3S
(%L ¥ = N) MpaJd-Jayio
(%EL L1 = N) NpaId-y|es

(%01 9 = N) dwe|g-Jayio
(%09 6 = N) 3we|q-43S
(%Ly L = N) dwe|g-y|es

(%ES 8 = N) dwe|g-419Y30

(%le
S = N) 9|ge|jos3uodun

(%61 € = N) Jayjo pue j|as

(%61 € = N) dwe|g-Jayio
(%Ll€ S =N)dwe|g-§|3s

(%S€E 9 = N) UPaI-Iay30
(%S9 L L = N) Hpa.0-4I9S

(%21 ¢ =N) 43y30 pue jjas

(%0L ZL = N) upatd-as
(%81 € = N) 3paJd-13430

widjqoad :puaxol A3jigeiunodde :guaxol

(%001 8 = N) 3uanJBuodul

(%05 7 = N) 3uanibuod
(%05 ¥ = N) 3usnJbuodu]

(%001

0l = N) usnubuodug
(%LT € =N) |eanau
(%2 8 = N) 3usnubuodug

(%001 L1 = N)3usnibuod

(%001 21 = N) 3uanibuo)

(%L1 Z=N)
abueyd Jo 1pedw) ou
(%EE ¥ = N) uanibuodul

(%0S 9 = N) uanibuo)

(%001

€1 = ) 3usnibuodug
(%S

Z = N) @uanibuod Ajjied

(%G8 L1 = N) 3uanibuodu

(%001 S1 = N) 3usnibuod

(%€eE
S = N) 3uanubuod Apued

(%99 01 = N) 3usnibuodu]

(%€8 G = N) JuanIbuodug

(%001
91 = N) 3uanibuodug

(%001 £1 = N) 3uanibuo)

(%6 L1 = N)uanibuo)

juanabuoduisyuanab
-uod Ajjeuonneanow
guanjol

(%001 8 = N) 3uend|ay
(%EL L = N)Iuers|as
10U (%/8 £ = N) JueA3|3Y

(%0€ € = N) uens|as

J0U (%0L £ = N) Juens|ay
(%001 LL =N)3Iuers|ay
(%001 LL =N)3Iuers|ay

(%001 Z1 = N) 3uerd|ay

(%001 Tl = N) 3uerd|ay

(%LE ¥ = N) 3ueAS|3)
10U (%69 6 = N) JUeA3|3Y

(%S T =N)uenrsas
J0U (%G8 LL = N) JueAs|ay

(%001 SL = N) uers|ay

(%L L = N)Iuensjas

10U (%€E6 7L = N) Juens|ay
(%0 € = N) 3uend|al

Jou (%08 2L = N) JueAs|ay

(%9 L = N) Juens|as
10U (%6 Sl = N) JueAd|aY

(%21 T =N)Iuers|al
10U (%88 S = N) Juens|ay

(%91 € = N) uend|as
JoU (%88 Sl = N) Juens|ay

adueAd|aa
|euoizeAlzow :puayoy

%Yy 8

%Yy 8

%S5 0l

%L L1l

%L L1l

%99 ¢l

%99 ¢l

%CLEL

%cCLEL

%EB Gl

%EB Gl

%EB Gl

%8891

%6 L1

%6 L1

(8L)N

aweys

Asnojes[

b4
Anug
aplid

9A0T

uols
-sedwo)

1snbsig

Hno

a2doH

ALixuy

Jabuy

ssaupes

4119

ssaulddey

uonow3

'SUX 03 UO elep dAIeIENb ay3 Jo Arewwins g ajqeL



Table 6 Correlation analysis result for the online diary.
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implemented an emotional appraisal theoretical framework. There-
fore, it encouraged a more deliberate assessment of emotional expe-
riences. Participants’ responses collected from the bespoke probes
generally aligned with the applied theoretical framework across both
weeks. This suggests that engagement extended beyond awareness of
emotional events, with participants demonstrating elements of emo-
tional appraisal, although some instances showed limited appraisal.

The Lazarus appraisal model also includes other aspects of emo-
tional processing, particularly emotional understanding and regula-
tion. This indicates that embedding the appraisal framework within
the probes supported participants in engaging with appraisal com-
ponents through structured reflection. Determining the causes of
emotions reflects emotional understanding (Boden & Berenbaum,
2011). The appraisal component, accountability, reflects awareness of
who is responsible for receiving either credit or blame for emotional
events. Participants reported that token 3 (accountability) and the
accountability-related statements in the online diary both prompted
reflection on the triggers of emotional events, indicating engagement
with emotional understanding across both weeks.

According to Gross (1998), strategies for modifying situations are
considered problem-focused coping, which was reflected in token 4.
Responses related to token 4 and token 5 (coping potentials) suggest
that participants considered possible strategies for dealing with spe-
cific emotional situations. Moreover, these coping-related components
were also included in the appraisal statements used in the online
diary, and participants reported greater awareness of how they might
regulate their emotions after responding to the statements.

Reflection includes cognitive abilities such as understanding
and evaluating emotions, behaviors, and thoughts (Rosenberg,
1990). When participants were asked about their understanding
of the emotional process, several described it as a form of self-
reflection, while their explanations also demonstrated awareness and
understanding of their emotional experiences. Cognitive appraisal
has been connected to reflective appraisal, which may occur both
consciously and unconsciously (Kappas, 2006). Primary appraisal
involves evaluating how events relate to personal goals or beliefs and
their impact on well-being, whereas secondary appraisal involves
reflection on coping abilities (Smith & Lazarus, 1993). As the bespoke
probes were designed based on Lazarus’ appraisal model, these
types of reflections were prompted through both the tokens and the
diary. Moreover, the body maps supported reflection on embodiment,
including attention to bodily sensations and physical experiences.
In addition to supporting emotional appraisal, engaging with the
probes appeared to support multiple aspects of emotional processing,
with reflection acting as a mechanism through which awareness,
understanding, and regulation were expressed. Overall, the value of
the probes was not limited to recording emotions; rather, participants
perceived them as supporting their understanding of emotional expe-
riences. By guiding participants to evaluate situations, identify causes,
and consider coping responses, the probes functioned as a scaffold for
emotional appraisal.

Theoretically informed emotional appraisal probes

The principles of emotional appraisal were translated into bespoke
probes, which was a complex and demanding process. Previous
emotional appraisal research has commonly used methods for pro-
voking emotions, such as images (Stella et al., 2022), videos (Lindgren
et al., 2018), motivational words (Carbia et al., 2020), or recalled
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experiences (Losh & Capps, 2006). In contrast, the probes in this
study were designed to help users in appraising everyday emotional
experiences by drawing on emotional appraisal theory (Smith &
Lazarus, 1993; Lazarus & Smith, 1988) and material-centric design
(Wiberg, 2014).

In responding to the first research question, we started by exam-
ining the key concepts of appraisal theory to identify its core compo-
nents. These components were then translated into simple physical
probes that participants could handle and engage with, as real-world
artifacts can support richer engagement (Kuznetsov et al., 2014). For
the online diary, an adapted appraisal instrument derived from a
previously validated psychological measure based on Lazarus’ the-
oretical framework was used. This instrument was adapted into a
digital format to support appraisal of everyday emotional events. To
reduce interaction time and effort, the online diary was shortened
to include only key scales relevant to emotional appraisal. A pilot
study was then conducted to evaluate the diary’s usability and refine
the design. This study demonstrated how appraisal theory can be
operationalized into reflective interaction through both physical and
digital materials. It also showed how appraisal theory could guide the
design of probes that allowed participants to appraise events elicited
by real-life emotional experiences rather than responding to emotions
that were purposely induced.

Implications for appraisal research, design, and tools

The results from the probes largely aligned with the implemented
appraisal model. This theory provides a structured framework for
understanding emotions. However, findings suggest that some emo-
tions are complex to appraise in real-time interactions and require
greater self-evaluation and an understanding of accountability than
more immediate emotions. For instance, self-conscious emotions such
as shame and guilt are more difficult to appraise compared to anger
(Smith & Lazarus, 1990b). Such emotions need further support to
help users appraise them accurately. Furthermore, social emotions
are elicited in response to relationships or social interactions, such as
pride, jealousy, or compassion (Hareli & Parkinson, 2008). Although
Lazarus’ appraisal theory includes a social factor, other credit or
blame, it conceptualizes pride primarily as self-credit and therefore
does not explicitly represent other-oriented forms of pride ( De Hooge
& Van Osch, 2021). These observations suggest that examining emo-
tional appraisal in everyday life makes the social and interpersonal
aspects of emotions more visible than they appear in structured theo-
retical models. The findings also suggest that some emotions were dif-
ficult to distinguish using the appraisal components of the framework,
particularly positive emotions such as hope and relief. Participants
mainly overlapped these emotions, especially in appraising such emo-
tional experiences in the online diary. This indicates that the current
appraisal dimensions may not fully separate closely related positive
emotions in daily life. Including additional appraisal dimensions, such
as certainty associated with hope (Smith & Ellsworth, 1987), may help
clarify these distinctions.

Relationships between appraisal and emotion can be described in
a structured way. However, emotions are dynamic and change over
time as people cope with situations. These changes lead to shifts in
their emotional states, as their appraisals evolve (Folkman & Lazarus,
1988; Smith & Lazarus, 1990b). This suggests that reappraisal may be
an important mechanism to consider when designing tools for emo-
tional appraisal. Some participants reported difficulty documenting
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certain situations because, by the time they reflected on them, the
events had evolved, making it unclear at which stage they should
record their experiences, either when responding to the diary prompts
or interacting with the tokens.

Findings from interactions with the probes suggest that, when
designing tools to capture real-life emotional appraisal, users should
be guided through the appraisal process by prompting them to reflect
on situations, causes, and consequences rather than requiring an
immediate emotion label. This interpretation was also supported by
participant feedback, as several participants recommended designing
from a contextual perspective rather than an emotion-based one.
Moreover, interaction duration, effort and clarity on the purpose of
interaction were observed as important factors to consider when
designing for emotional appraisal. Participants stated that while inter-
acting with tokens required more effort than other probes, it had the
most impactful value. In contrast, the cards’ limited interaction time
and unclear purpose diminished their effectiveness.

Findings introduced the value of involving users in designing emo-
tional appraisal tools. Participants suggested several improvements to
the probes, such as making the kit more portable and refining the body
maps. Findings also highlighted that participants noticed patterns in
their emotional episodes, linking certain emotions to specific situa-
tions, places, or social interactions. This suggests that such tools could
help users recognize these patterns over time by considering aspects of
their environments. For instance, this might involve capturing aspects
about users’ situations, such as location, activity, or changes in their
surroundings, potentially through features like location tracking or
activity sensing.

To conclude, we can learn more about ourselves by noticing our
emotions, understanding them, helping regulate distress, staying
focused, and maintaining positive relationships (Lazarus & Lazarus,
1994). Participants noticed that interacting with the probes helped
them collect observations about themselves and understand the
reasons behind their emotions, especially negative ones. For instance,
for one participant who frequently experienced anxiety, the study
facilitated a deeper understanding of the underlying causes of his
persistent anxiety and helped him consider ways of responding
to it. It also enabled participants to become more aware of their
emotional episodes and anticipate how they might react in similar
situations. The emotional awareness supported by the tools helped
participants appreciate positive emotions more, especially after
recording recurrent negative experiences, which demonstrated the
future usefulness of such tools.

Conclusion

This study explored how users can be sensitized toward appraising
emotional experiences across 15 emotions by transferring Lazarus’
appraisal theory into real-world tools. These tools were implemented
in both physical and digital formats. Our findings highlight the capa-
bility of these probes to support emotional appraisal and increase
emotional awareness, understanding, reflection, and regulation. This
suggests that implementing such tools to appraise everyday emotional
events may have valuable benefits.

Supplementary material

Supplementary material is available at Interacting with Computers
online.

Conflicts of interest

The authors declare no conflicts of interest.

Data availability

The data that support the findings of this study are not publicly
available due to their containing information that could compromise
the privacy of research participants.

Funding

This work was supported by Taibah University, Saudi Arabia, and the
Saudi Arabian Cultural Bureau, London.

References

Alfaras, M., Tsaknaki, V., Sanches, P, Windlin, C., Umair, M., Sas, C., &
Hook, K. (2020). From biodata to somadata . Conference on Human
Factors in Computing Systems - Proceedings, 1-14. Association for Com-
puting Machinery (ACM). https://doi.org/10.1145/3313831.3376684

Alsubhi, S, & Sas, C. (2024). Emotional appraisal kit: Appraisal com-
ponents and core relational themes. 37th International BCS Human-
Computer Interaction Conference, BCS HCI 2024, 146-158. BCS,
The Chartered Institute for IT. https://doi.org/10.14236/ewic/BCSHCI
2024.14

Arlinghaus, C. S., & Ollermann, F. (2021). Constant companion: How
frequent phone use and interpersonal communication are related to
users’ emotional appraisal. ACM International Conference Proceeding
Series, MobileHCI 21, 469-477. Association for Computing Machinery
(ACM). https://doi.org/10.1145/3473856.3474013

Azevedo, R. T, Bennett, N., Bilicki, A, Hooper, J., Markopoulou, F, &
Tsakiris, M. (2017). The calming effect of a new wearable device
during the anticipation of public speech. Scientific Reports, 7, 22.85.
https://doi.org/10.1038/s41598-017-02274-2

Balahur, A, Hermida, J. M., & Montoyo, A. (2012). Building and exploiting
EmotiNet, a knowledge base for emotion detection based on the
appraisal theory model. IEEE Transactions on Affective Computing, 3,
88-101. https://doi.org/10.1109/T-AFFC.2011.33

Bell, C,, & Song, F. (2005). Emotions in the conflict process: An application
of the cognitive appraisal model of emotions to conflict management.
International Journal of Conflict Management, 16, 30-54. https://doi.org/
10.1108/eb022922

Bippus, A. M., & Young, S. L. (2012). Using appraisal theory to predict
emotional and coping responses to hurtful messages. Interpersona: An
International Journal on Personal Relationships, 6, 176-190. https://doi.
0rg/10.5964/ijpr.v6i2.99

Blons, C. R. (1999). Research on a cognitive-relational theory of emotion:
a replication and extension of Smith, Haynes, Lazarus, and Pope. The
Ohio State University.

Boden, M. T, & Berenbaum, H. (2011). What you are feeling and
why: two distinct types of emotional clarity. Personality and
Individual Differences, 51, 652-656. https://doi.org/10.1016/j.paid.2011.
06.009

Boden, M. T, & Thompson, R. J. (2015). Facets of emotional awareness
and associations with emotion regulation and depression. Emotion,
15, 399-410. https://doi.org/10.1037/emo0000057

Boyatzis, R. E. (1998). Transforming qualitative information: Thematic anal-
ysis and code development. Sage.

Carbia, C., Corral, M., Caamafio-Isorna, F, & Cadaveira, F. (2020). Emo-
tional memory bias in binge drinking women. Drug and Alcohol
Dependence, 209, 107888.


https://academic.oup.com/iwc/article-lookup/doi/10.1093/iwc/iwag021#supplementary-data
https://doi.org/10.1145/3313831.3376684
https://doi.org/10.1145/3313831.3376684
https://doi.org/10.1145/3313831.3376684
https://doi.org/10.1145/3313831.3376684
https://doi.org/10.1145/3313831.3376684
https://doi.org/10.1145/3313831.3376684
https://doi.org/10.1145/3313831.3376684
https://doi.org/10.14236/ewic/BCSHCI2024.14
https://doi.org/10.1145/3473856.3474013
https://doi.org/10.1145/3473856.3474013
https://doi.org/10.1145/3473856.3474013
https://doi.org/10.1145/3473856.3474013
https://doi.org/10.1145/3473856.3474013
https://doi.org/10.1145/3473856.3474013
https://doi.org/10.1145/3473856.3474013
https://doi.org/10.1038/s41598-017-02274-2
https://doi.org/10.1038/s41598-017-02274-2
https://doi.org/10.1038/s41598-017-02274-2
https://doi.org/10.1038/s41598-017-02274-2
https://doi.org/10.1038/s41598-017-02274-2
https://doi.org/10.1038/s41598-017-02274-2
https://doi.org/10.1038/s41598-017-02274-2
https://doi.org/10.1038/s41598-017-02274-2
https://doi.org/10.1038/s41598-017-02274-2
https://doi.org/10.1109/T-AFFC.2011.33
https://doi.org/10.1109/T-AFFC.2011.33
https://doi.org/10.1109/T-AFFC.2011.33
https://doi.org/10.1109/T-AFFC.2011.33
https://doi.org/10.1109/T-AFFC.2011.33
https://doi.org/10.1109/T-AFFC.2011.33
https://doi.org/10.1109/T-AFFC.2011.33
https://doi.org/10.1109/T-AFFC.2011.33
https://doi.org/10.1109/T-AFFC.2011.33
https://doi.org/10.1108/eb022922
https://doi.org/10.1108/eb022922
https://doi.org/10.1108/eb022922
https://doi.org/10.1108/eb022922
https://doi.org/10.1108/eb022922
https://doi.org/10.1108/eb022922
https://doi.org/10.5964/ijpr.v6i2.99
https://doi.org/10.5964/ijpr.v6i2.99
https://doi.org/10.5964/ijpr.v6i2.99
https://doi.org/10.5964/ijpr.v6i2.99
https://doi.org/10.5964/ijpr.v6i2.99
https://doi.org/10.5964/ijpr.v6i2.99
https://doi.org/10.5964/ijpr.v6i2.99
https://doi.org/10.5964/ijpr.v6i2.99
https://doi.org/10.1016/j.paid.2011.06.009
https://doi.org/10.1016/j.paid.2011.06.009
https://doi.org/10.1016/j.paid.2011.06.009
https://doi.org/10.1016/j.paid.2011.06.009
https://doi.org/10.1016/j.paid.2011.06.009
https://doi.org/10.1016/j.paid.2011.06.009
https://doi.org/10.1016/j.paid.2011.06.009
https://doi.org/10.1016/j.paid.2011.06.009
https://doi.org/10.1016/j.paid.2011.06.009
https://doi.org/10.1016/j.paid.2011.06.009
https://doi.org/10.1037/emo0000057
https://doi.org/10.1037/emo0000057
https://doi.org/10.1037/emo0000057
https://doi.org/10.1037/emo0000057
https://doi.org/10.1037/emo0000057
https://doi.org/10.1037/emo0000057

Citron, E. M., & Goldberg, A. E. (2014). Metaphorical sentences are more
emotionally engaging than their literal counterparts. Journal of cogni-
tive neuroscience, 26, 2585-2595. https://doi.org/10.1162/jocn_a_00654

Costa, J., & Adams, A. T. (2016). EmotionCheck : Leveraging Bodily Signals
and False Feedback to Regulate our Emotions. 758-769. https://doi.
org/10.1145/2971648.2971752

Costa, J., Adams, A. T, Jung, M. F, Guimbetiére, F, & Choudhury, T.
(2016). EmotionCheck: Leveraging bodily signals and false feedback
to regulate our emotions. UbiComp 2016 - Proceedings of the 2016 ACM
International Joint Conference on Pervasive and Ubiquitous Computing,
758-769. Association for Computing Machinery (ACM). https://doi.org/
10.1145/2971648.2971752

Courgeon, M., Clavel, C., & Martin, J. C. (2009). Appraising emotional
events during a real-time interactive game. Proceedings of the Interna-
tional Workshop on Affective-Aware Virtual Agents and Social Robots,
AFFINE ‘09, Held during the ICMI-MLMI'09 Conference. Association
for Computing Machinery (ACM). https://doi.org/10.1145/1655260.
1655267

Crabtree, B. F,, & Miller, W. F. (1992). A template approach to text analysis:
Developing and using codebooks. In B. F. Crabtree & W. L. Miller (Eds.),
Doing Qualitative Research (pp. 93-109). Sage Publications, Inc.

Crawley, M. J. (2014) STATISTICS: AN INTRODUCTION USING R. In Statis-
tics: An introduction using R, pp. 1-32. Wiley.

Daudén Roquet, C., & Sas, C. (2020). Body matters: Exploration of the
human body as a resource for the design of technologies for medi-
tation. DIS 2020 - Proceedings of the 2020 ACM Designing Interactive
Systems Conference, 533-546. Association for Computing Machinery
(ACM). https://doi.org/10.1145/3357236.3395499

De Hooge, 1. E., & Van Osch, Y. (2021). I feel different, but in every case
I feel proud: Distinguishing self-pride, group-pride, and vicarious-
pride. Frontiers in Psychology, 12, 735383. https://doi.org/10.3389/
fpsyg.2021.735383

Ellsworth, P. C., & Scherer, K. R. (2003). Appraisal processes in emotion.

Fereday, J., & Muir-Cochrane, E. (2006). Demonstrating rigor using the-
matic analysis: A hybrid approach of inductive and deductive coding
and theme development. International Journal of Qualitative Methods,
5, 80-92.

Folkman, S., & Lazarus, R. S. (1985). If it changes it must be a process:
study of emotion and coping during three stages of a college exami-
nation. Journal of Personality and Social Psychology, 48, 150.

Folkman, S., & Lazarus, R. S. (1988). Coping as a mediator of emotion.
Journal of Personality and Social Psychology, 54, 466-475. https://doi.
org/10.1037/0022-3514.54.3.466

Friese, S. (2019). Qualitative data analysis with ATLAS. ¢i.

Gaver, B, Dunne, T, & Pacenti, E. (1999). Design: cultural probes. Interac-
tions, 6, 21-29.

Gaver, W. W,, Beaver, |, & Benford, S. (2003). Ambiguity as a resource for
design. Conference on Human Factors in Computing Systems - Proceed-
ings, 233-240. Association for Computing Machinery (ACM). https://
doi.org/10.1145/642611.642653

Gayler, T., Sas, C., & Kalnikaité, V. (2021). Sensory probes: An exploratory
design research method for human-food interaction. DIS 2021 -
Proceedings of the 2021 ACM Designing Interactive Systems Confer-
ence: Nowhere and Everywhere, 666-682. Association for Computing
Machinery (ACM). https://doi.org/10.1145/3461778.3462013

Ghandeharioun, A., & Picard, R. (2017). BrightBeat: effortlessly influ-
encing breathing for cultivating calmness and focus. Conference on
Human Factors in Computing Systems - Proceedings, Part, F1276,
1624-1631. https://doi.org/10.1145/3027063.3053164.

Gross, J. J. (1998). The emerging field of emotion regulation: an integra-
tive review. Review of General Psychology, 2, 271-299. https://doi.org/
10.1037/1089-2680.2.3.271

Interacting with Computers, 2026, Volume 00, Issue 00 | 17

Hareli, S., & Parkinson, B. (2008). What’s social about social emotions?
Journal for the Theory of Social Behaviour, 38, 131-156. https://doi.org/
10.1111/j.1468-5914.2008.00363.x

Howell, N., Devendorf, L., Galvez, T. A. V, Tian, R, & Ryokai, K. (2018).
Tensions of data-driven reflection: A case study of real-time emo-
tional biosensing. Conference on Human Factors in Computing Systems
- Proceedings of the 2018 CHI (pp. 1-13). Association for Computing
Machinery (ACM). https://doi.org/10.1145/3173574.3174005

Jamieson, ]. P, Hangen, E. ], Lee, H. Y, & Yeager, D. S. (2018).
Capitalizing on appraisal processes to improve affective responses
to social stress. Emotion Review, 10, 30-39. https://doi.org/10.1177/
1754073917693085

Jhaver, S., Zhang, A. Q., Chen, Q. Z., Natarajan, N., Wang, R, & Zhang, A. X.
(2023). Personalizing content moderation on social media: user per-
spectives on moderation choices, interface design, and labor. Proceed-
ings of the ACM on Human-Computer Interaction, 7, Article 280, 1-34.
https://doi.org/10.1145/3610080

Ji, C, Cruz, S, Cruz, S., & States, U. (2025). TouchEmotion : Augmented
Reality Interfaces Leveraging Metaphorical Emotional Trajectories
for Emotion Regulation TouchEmotion : Augmented Reality Interfaces
Leveraging Metaphorical Emotional Trajectories for Emotion Regula-
tion. 0-35. https://doi.org/10.1145/3777896

Jokinen, J. P. P. (2015). Emotional user experience: Traits, events, and
states. International Journal of Human Computer Studies, 76, 67-77.
https://dol.org/10.1016/].ijhcs.2014.12.006

Jokinen, J. P. P, Silvennoinen, J., & Kujala, T. (2018). Relating experience
goals with visual user interface design. Interacting with Computers, 30,
378-395. https://doi.org/10.1093/iwc/iwy016

Kappas, A. (2006). Appraisals are direct, immediate, intuitive, and
unwitting ... and some are reflective.... Cognition and Emotion, 20,
952-975. https://doi.org/10.1080/02699930600616080

Kheder, H. A. (2023). Human-computer interaction: enhancing user
experience in interactive systems. Kufa Journal of Engineering, 14,
23-41. https://doi.org/10.30572/2018/KJE/140403

Khut, G. P. (2016). Designing biofeedback artworks for relaxation. Con-
ference on human factors in computing systems - proceedings, (CHI "16)
(pp- 3859-3862). Association for Computing Machinery (ACM). https://
doi.org/10.1145/2851581.2891089

Konstantopoulos, S., Karkaletsis, V., & Matheson, C. (2008). Robot person-
ality: Representation and externalization. 5-13. http://eprints.pascal
-network.org/archive/00005081/

Kuznetsov, S., Hudson, S. E., & Paulos, E. (2014). A low-tech sensing
system for particulate pollution. In Proceedings of the 8th Interna-
tional Conference on Tangible, Embedded and Embodied Interaction
(pp. 259-266).

Lane, R. D., & Smith, R. (2021). Levels of emotional awareness: Theory
and measurement of a socio-emotional skill. Journal of Intelligence, 9,
Article 42, 1-24. https://doi.org/10.3390/jintelligence9030042

Lazarus R. S. (1991). Progress on a cognitive-motivational-relational
theory of emotion. The American Psychologist, 46, 819-834. https://doi.
org/10.1037//0003-066x.46.8.819

Lazarus, R. S. (1991a). Cognition and motivation in emotion. American
Psychologist, 46, 352-367. https://doi.org/10.1037/0003-066X.46.4.352

Lazarus, R. S. (1991b). Progress on a cognitivemotivational-relational
theory of emotion. Am. Psychol. 46, 81-34.

Lazarus, R. S.(1993). From psychological stress to the emotions: A history
of changing outlooks. Annual Review of Psychology, 44, 1-22. https://
doi.org/10.1146/annurev.ps.44.020193.000245

Lazarus, R. S. (1999). Hope: An emotion and a vital coping resource
against despair. Social Research, 653-678.

Lazarus, R. S, & Folkman, S. (1987). Transactional theory
and research on emotions and coping. In A critical introduction


https://doi.org/10.1162/jocn_a_00654
https://doi.org/10.1162/jocn_a_00654
https://doi.org/10.1162/jocn_a_00654
https://doi.org/10.1162/jocn_a_00654
https://doi.org/10.1162/jocn_a_00654
https://doi.org/10.1162/jocn_a_00654
https://doi.org/10.1162/jocn_a_00654
https://doi.org/10.1162/jocn_a_00654
https://doi.org/10.1145/2971648.2971752
https://doi.org/10.1145/2971648.2971752
https://doi.org/10.1145/2971648.2971752
https://doi.org/10.1145/2971648.2971752
https://doi.org/10.1145/2971648.2971752
https://doi.org/10.1145/2971648.2971752
https://doi.org/10.1145/2971648.2971752
https://doi.org/10.1145/2971648.2971752
https://doi.org/10.1145/2971648.2971752
https://doi.org/10.1145/2971648.2971752
https://doi.org/10.1145/2971648.2971752
https://doi.org/10.1145/2971648.2971752
https://doi.org/10.1145/2971648.2971752
https://doi.org/10.1145/2971648.2971752
https://doi.org/10.1145/1655260.1655267
https://doi.org/10.1145/1655260.1655267
https://doi.org/10.1145/1655260.1655267
https://doi.org/10.1145/1655260.1655267
https://doi.org/10.1145/1655260.1655267
https://doi.org/10.1145/1655260.1655267
https://doi.org/10.1145/1655260.1655267
https://doi.org/10.1145/3357236.3395499
https://doi.org/10.1145/3357236.3395499
https://doi.org/10.1145/3357236.3395499
https://doi.org/10.1145/3357236.3395499
https://doi.org/10.1145/3357236.3395499
https://doi.org/10.1145/3357236.3395499
https://doi.org/10.1145/3357236.3395499
https://doi.org/10.3389/fpsyg.2021.735383
https://doi.org/10.3389/fpsyg.2021.735383
https://doi.org/10.3389/fpsyg.2021.735383
https://doi.org/10.3389/fpsyg.2021.735383
https://doi.org/10.3389/fpsyg.2021.735383
https://doi.org/10.3389/fpsyg.2021.735383
https://doi.org/10.3389/fpsyg.2021.735383
https://doi.org/10.3389/fpsyg.2021.735383
https://doi.org/10.1037/0022-3514.54.3.466
https://doi.org/10.1037/0022-3514.54.3.466
https://doi.org/10.1037/0022-3514.54.3.466
https://doi.org/10.1037/0022-3514.54.3.466
https://doi.org/10.1037/0022-3514.54.3.466
https://doi.org/10.1037/0022-3514.54.3.466
https://doi.org/10.1037/0022-3514.54.3.466
https://doi.org/10.1037/0022-3514.54.3.466
https://doi.org/10.1037/0022-3514.54.3.466
https://doi.org/10.1037/0022-3514.54.3.466
https://doi.org/10.1145/642611.642653
https://doi.org/10.1145/642611.642653
https://doi.org/10.1145/642611.642653
https://doi.org/10.1145/642611.642653
https://doi.org/10.1145/642611.642653
https://doi.org/10.1145/642611.642653
https://doi.org/10.1145/642611.642653
https://doi.org/10.1145/3461778.3462013
https://doi.org/10.1145/3461778.3462013
https://doi.org/10.1145/3461778.3462013
https://doi.org/10.1145/3461778.3462013
https://doi.org/10.1145/3461778.3462013
https://doi.org/10.1145/3461778.3462013
https://doi.org/10.1145/3461778.3462013
https://doi.org/10.1145/3027063.3053164
https://doi.org/10.1145/3027063.3053164
https://doi.org/10.1145/3027063.3053164
https://doi.org/10.1145/3027063.3053164
https://doi.org/10.1145/3027063.3053164
https://doi.org/10.1145/3027063.3053164
https://doi.org/10.1145/3027063.3053164
https://doi.org/10.1037/1089-2680.2.3.271
https://doi.org/10.1037/1089-2680.2.3.271
https://doi.org/10.1037/1089-2680.2.3.271
https://doi.org/10.1037/1089-2680.2.3.271
https://doi.org/10.1037/1089-2680.2.3.271
https://doi.org/10.1037/1089-2680.2.3.271
https://doi.org/10.1037/1089-2680.2.3.271
https://doi.org/10.1037/1089-2680.2.3.271
https://doi.org/10.1037/1089-2680.2.3.271
https://doi.org/10.1037/1089-2680.2.3.271
https://doi.org/10.1111/j.1468-5914.2008.00363.x
https://doi.org/10.1111/j.1468-5914.2008.00363.x
https://doi.org/10.1111/j.1468-5914.2008.00363.x
https://doi.org/10.1111/j.1468-5914.2008.00363.x
https://doi.org/10.1111/j.1468-5914.2008.00363.x
https://doi.org/10.1111/j.1468-5914.2008.00363.x
https://doi.org/10.1111/j.1468-5914.2008.00363.x
https://doi.org/10.1111/j.1468-5914.2008.00363.x
https://doi.org/10.1111/j.1468-5914.2008.00363.x
https://doi.org/10.1111/j.1468-5914.2008.00363.x
https://doi.org/10.1111/j.1468-5914.2008.00363.x
https://doi.org/10.1145/3173574.3174005
https://doi.org/10.1145/3173574.3174005
https://doi.org/10.1145/3173574.3174005
https://doi.org/10.1145/3173574.3174005
https://doi.org/10.1145/3173574.3174005
https://doi.org/10.1145/3173574.3174005
https://doi.org/10.1145/3173574.3174005
https://doi.org/10.1177/1754073917693085
https://doi.org/10.1177/1754073917693085
https://doi.org/10.1177/1754073917693085
https://doi.org/10.1177/1754073917693085
https://doi.org/10.1177/1754073917693085
https://doi.org/10.1177/1754073917693085
https://doi.org/10.1145/3610080
https://doi.org/10.1145/3610080
https://doi.org/10.1145/3610080
https://doi.org/10.1145/3610080
https://doi.org/10.1145/3610080
https://doi.org/10.1145/3610080
https://doi.org/10.1145/3777896
https://doi.org/10.1145/3777896
https://doi.org/10.1145/3777896
https://doi.org/10.1145/3777896
https://doi.org/10.1145/3777896
https://doi.org/10.1145/3777896
https://doi.org/10.1016/j.ijhcs.2014.12.006
https://doi.org/10.1016/j.ijhcs.2014.12.006
https://doi.org/10.1016/j.ijhcs.2014.12.006
https://doi.org/10.1016/j.ijhcs.2014.12.006
https://doi.org/10.1016/j.ijhcs.2014.12.006
https://doi.org/10.1016/j.ijhcs.2014.12.006
https://doi.org/10.1016/j.ijhcs.2014.12.006
https://doi.org/10.1016/j.ijhcs.2014.12.006
https://doi.org/10.1016/j.ijhcs.2014.12.006
https://doi.org/10.1016/j.ijhcs.2014.12.006
https://doi.org/10.1093/iwc/iwy016
https://doi.org/10.1093/iwc/iwy016
https://doi.org/10.1093/iwc/iwy016
https://doi.org/10.1093/iwc/iwy016
https://doi.org/10.1093/iwc/iwy016
https://doi.org/10.1093/iwc/iwy016
https://doi.org/10.1093/iwc/iwy016
https://doi.org/10.1080/02699930600616080
https://doi.org/10.1080/02699930600616080
https://doi.org/10.1080/02699930600616080
https://doi.org/10.1080/02699930600616080
https://doi.org/10.1080/02699930600616080
https://doi.org/10.1080/02699930600616080
https://doi.org/10.30572/2018/KJE/140403
https://doi.org/10.30572/2018/KJE/140403
https://doi.org/10.30572/2018/KJE/140403
https://doi.org/10.30572/2018/KJE/140403
https://doi.org/10.30572/2018/KJE/140403
https://doi.org/10.30572/2018/KJE/140403
https://doi.org/10.30572/2018/KJE/140403
https://doi.org/10.30572/2018/KJE/140403
https://doi.org/10.1145/2851581.2891089
https://doi.org/10.1145/2851581.2891089
https://doi.org/10.1145/2851581.2891089
https://doi.org/10.1145/2851581.2891089
https://doi.org/10.1145/2851581.2891089
https://doi.org/10.1145/2851581.2891089
https://doi.org/10.1145/2851581.2891089
http://eprints.pascal-network.org/archive/00005081/
http://eprints.pascal-network.org/archive/00005081/
http://eprints.pascal-network.org/archive/00005081/
http://eprints.pascal-network.org/archive/00005081/
http://eprints.pascal-network.org/archive/00005081/
http://eprints.pascal-network.org/archive/00005081/
http://eprints.pascal-network.org/archive/00005081/
https://doi.org/10.3390/jintelligence9030042
https://doi.org/10.3390/jintelligence9030042
https://doi.org/10.3390/jintelligence9030042
https://doi.org/10.3390/jintelligence9030042
https://doi.org/10.3390/jintelligence9030042
https://doi.org/10.3390/jintelligence9030042
https://doi.org/10.1037//0003-066x.46.8.819
https://doi.org/10.1037//0003-066x.46.8.819
https://doi.org/10.1037//0003-066x.46.8.819
https://doi.org/10.1037//0003-066x.46.8.819
https://doi.org/10.1037//0003-066x.46.8.819
https://doi.org/10.1037//0003-066x.46.8.819
https://doi.org/10.1037//0003-066x.46.8.819
https://doi.org/10.1037//0003-066x.46.8.819
https://doi.org/10.1037//0003-066x.46.8.819
https://doi.org/10.1037//0003-066x.46.8.819
https://doi.org/10.1037/0003-066X.46.4.352
https://doi.org/10.1037/0003-066X.46.4.352
https://doi.org/10.1037/0003-066X.46.4.352
https://doi.org/10.1037/0003-066X.46.4.352
https://doi.org/10.1037/0003-066X.46.4.352
https://doi.org/10.1037/0003-066X.46.4.352
https://doi.org/10.1037/0003-066X.46.4.352
https://doi.org/10.1037/0003-066X.46.4.352
https://doi.org/10.1037/0003-066X.46.4.352
https://doi.org/10.1037/0003-066X.46.4.352
https://doi.org/10.1146/annurev.ps.44.020193.000245
https://doi.org/10.1146/annurev.ps.44.020193.000245
https://doi.org/10.1146/annurev.ps.44.020193.000245
https://doi.org/10.1146/annurev.ps.44.020193.000245
https://doi.org/10.1146/annurev.ps.44.020193.000245
https://doi.org/10.1146/annurev.ps.44.020193.000245
https://doi.org/10.1146/annurev.ps.44.020193.000245
https://doi.org/10.1146/annurev.ps.44.020193.000245
https://doi.org/10.1146/annurev.ps.44.020193.000245
https://doi.org/10.1146/annurev.ps.44.020193.000245

18 | Interacting with Computers, 2026, Volume 00, Issue 00

to sport psychology (pp. 142-183). Routledge. https://doi.org/10.4324/
9781315657974-6

Lazarus, R. S, & Smith, C. A. (1988). Knowledge and appraisal in the
cognition-emotion relationship. Cognition and Emotion, 2, 281-300.
https://doi.org/10.1080/02699938808412701

Lazarus, R. S., & Lazarus, B. N. (1994). Passion and reason: Making sense
of our emotions. Oxford University Press.

Lim, S. H, & Kim, D. J. (2020). Does emotional intelligence of
online shoppers affect their shopping behavior? From a cognitive-
affective-conative framework perspective. International Journal of
Human-Computer Interaction, 36, 1304-1313. https://doi.org/10.1080/
10447318.2020.1739882

Lindgren, K. P, Ramirez, J. ], Wiers, R. W,, Teachman, B. A., Norris,
], Olin, C. C, .. & Neighbors, C. (2018). Mood selectively moder-
ates the implicit alcohol association—drinking relation in college stu-
dent heavy episodic drinkers. Psychology of Addictive Behaviors, 32,
338-349.

Losh, M., & Capps, L. (2006). Understanding of emotional experience
in autism: insights from the personal accounts of high-functioning
children with autism. Developmental Psychology, 42, 809.

Matos, S., Silva, A. R, Sousa, D., Picango, A. R, Amorim, I, Ashby, S,
... & Arroz, A. M. (2022). Cultural probes for environmental educa-
tion: Designing learning materials to engage children and teenagers
with local biodiversity. PloS One, 17,e0262853. https://doi.org/10.1371/
journal.pone.0262853

McDulff, D., Karlson, A., Kapoor, A., Roseway, A., & Czerwinski, M. (2012).
AffectAura: An intelligent system for emotional memory. Conference
on Human Factors in Computing Systems - Proceedings, (CHI ’12)
(pp. 849-858). Association for Computing Machinery (ACM). https://
doi.org/10.1145/2207676.2208525

Miri, P, Uusberg, A., Culbertson, H., Flory, R,, Uusberg, H., Gross, J. ],
Marzullo, K, & Ishister, K. (2018). Emotion regulation in the wild:
Introducing WEHAB system architecture. Conference on Human Fac-
tors in Computing Systems - Proceedings, (CHI’18) (pp. 1-6). Association
for Computing Machinery (ACM). https://doi.org/10.1145/3170427.
3188495

Nufiez-pacheco, C., & Loke, L. (2016). Felt-sensing Archetypes: Analysing
Patterns of Accessing Tacit Meaning in Design. In Proceedings
of the 28th Australian Conference on Computer-Human Interaction
(pp. 462-471). Association for Computing Machinery (ACM). https://
doi.org/10.1145/3010915.3010932

Ohman, A, & Soares, J. J. E (1994). “Unconscious anxiety”: Phobic
responses to masked stimuli. Journal of Abnormal Psychology, 103,
231-240. https://doi.org/10.1037/0021-843X.103.2.231

Reiss, S., Leen-Thomele, E., Klack], J., & Jonas, E. (2021). Exploring the
landscape of psychological threat: a cartography of threats and threat
responses. Social and Personality Psychology Compass, 15, 1-17. https://
doi.org/10.1111/spc3.12588

Riekhof, J., & Markopoulos, P. (2008). Sampling young children’s expe-
riences with cultural probes. In Proceedings of the 7th international
conference on Interaction design and children, pp. 145-148. Association
for Computing Machinery (ACM). https://doi.org/10.1145/1463689.
1463742

De Rivera, J. (1977). A structural Theory of the Emotions. Psychologi-
cal Issues, 10(4, Mono 40), 178. https://psycnet.apa.org/record/1980
-09680-001

Robinson, M. D., & Clore, G. L. (2001). Simulation, scenarios, and emo-
tional appraisal: Testing the convergence of real and imagined reac-
tions to emotional stimuli. Personality and Soctal Psychology Bulletin,
27,1520-1532.

Roquet, C. D., & Sas, C. (2021). Interoceptive interaction: An embodied
metaphor inspired approach to designing for meditation. Confer-
ence on Human Factors in Computing Systems - Proceedings (CHI °21)
(pp. 1-17). Association for Computing Machinery (ACM). https://doi.
org/10.1145/3411764.3445137

Rosenberg, M. (1990). Reflexivity and emotions*. Social Psychology Quar-
terly, 53, 3-12. https://doi.org/10.2307/2786865

Roseman, L. J., Antoniou, A. A, & Jose, P. E. (1996). Appraisal determi-
nants of emotions: Constructing a more accurate and comprehensive
theory. Cognition and Emotion, 10, 241-277.

Saariluomaand, P, & Jokinen, J. P. P. (2014). Emotional dimensions of
user experience: a user psychological analysis. International Journal
of Human-Computer Interaction, 30, 303-320. https://doi.org/10.1080/
10447318.2013.858460

Sanches, P, Hook, K, Vaara, E., Weymann, C., Bylund, M., Ferreira, P,
Peira, N., & Sjolinder, M. (2010). Mind the body! Designing a mobile
stress management application encouraging personal reflection. DIS
2010 - Proceedings of the 8th ACM Conference on Designing Interactive
Systems, 47-56. Association for Computing Machinery (ACM). https://
doi.org/10.1145/1858171.1858182

Sanches, P, HO0k, K., Sas, C., & Stahl, A. (2019). Ambiguity as a resource
to inform proto-practices: the case of skin conductance. ACM Trans-
actions on Computer-Human Interaction, 26, 1-32. https://doi.org/10.
1145/3318143

Sas, C., Challioner, S., Clarke, C., Wilson, R., Coman, A., Clinch, S., Hard-
ing, M., & Davies, N. (2015). Self-defining memory cues: creative
expression and emotional meaning. Conference on Human Factors
in Computing Systems - Proceedings, 18, 2013-2018. https://doi.org/10.
1145/2702613.2732842

Sas, C., Hartley, K., & Umair, M. (2020). ManneqKit cards: A kinesthetic
empathic design tool communicating depression experiences. DIS
2020 - Proceedings of the 2020 ACM Designing Interactive Systems
Conference, 1479-1493. Association for Computing Machinery (ACM).
https://doi.org/10.1145/3357236.3395556

Scherer, K. R, & Moors, A. (2019). The emotion process: Event appraisal
and component differentiation. Annual Review of Psychology, 70,
719-745. https://doi.org/10.1146/annurev-psych-122216-011854

Silvia, P. J. (2002). Self-awareness and emotional intensity. Cognition and
Emotion, 16, 195-216. https://doi.org/10.1080/02699930143000310

Slovak, P, Antle, A., Theofanopoulou, N, Roquet, C. D., Gross, ., & Ishister,
K. (2023). Designing for emotion regulation interventions: an agenda
for HCI theory and research. ACM Transactions on Computer-Human
Interaction, 30, 1-51. https://doi.org/10.1145/3569898

Smith, C. A., & Ellsworth, P. C. (1987). Patterns of appraisal and emotion
related to taking an exam. Journal of Personality and Social Psychology,
52, 475.

Smith, C. A, & Lazarus, R. S. (1990a). Emotion and adaptation. Contempo-
rary Sociology, 21, 522. https://doi.org/10.2307/2075902

Smith, C. A, & Lazarus, R. S. (1990b). Emotion and adaptation. Oxford Univ.
Press. https://doi.org/10.1186/s12878-015-0034-4

Smith, C. A, & Lazarus, R. S. (1993). Appraisal components, core relational
themes, and the emotions. Cognition & Emotion, 7, 233-269. https://doi.
org/10.1080/02699939308409189

Smith, C. A, Haynes, K. N, Lazarus, R. S., & Pope, L. K. (1993). In search
of the “hot” cognitions: attributions, appraisals, and their relation to
emotion. Journal of Personality and Social Psychology, 65, 916.

Snyder, C. R, Harris, C., Anderson, J. R, Holleran, S. A, Irving, L. M., Sig-
mon, S. T, ... & Harney, P. (1991). The will and the ways: development
and validation of an individual-differences measure of hope. Journal
of Personality and Social Psychology, 60, 570.


https://doi.org/10.4324/9781315657974-6
https://doi.org/10.4324/9781315657974-6
https://doi.org/10.4324/9781315657974-6
https://doi.org/10.4324/9781315657974-6
https://doi.org/10.4324/9781315657974-6
https://doi.org/10.4324/9781315657974-6
https://doi.org/10.4324/9781315657974-6
https://doi.org/10.1080/02699938808412701
https://doi.org/10.1080/02699938808412701
https://doi.org/10.1080/02699938808412701
https://doi.org/10.1080/02699938808412701
https://doi.org/10.1080/02699938808412701
https://doi.org/10.1080/02699938808412701
https://doi.org/10.1080/10447318.2020.1739882
https://doi.org/10.1080/10447318.2020.1739882
https://doi.org/10.1080/10447318.2020.1739882
https://doi.org/10.1080/10447318.2020.1739882
https://doi.org/10.1080/10447318.2020.1739882
https://doi.org/10.1080/10447318.2020.1739882
https://doi.org/10.1080/10447318.2020.1739882
https://doi.org/10.1080/10447318.2020.1739882
https://doi.org/10.1371/journal.pone.0262853
https://doi.org/10.1371/journal.pone.0262853
https://doi.org/10.1371/journal.pone.0262853
https://doi.org/10.1371/journal.pone.0262853
https://doi.org/10.1371/journal.pone.0262853
https://doi.org/10.1371/journal.pone.0262853
https://doi.org/10.1371/journal.pone.0262853
https://doi.org/10.1371/journal.pone.0262853
https://doi.org/10.1145/2207676.2208525
https://doi.org/10.1145/2207676.2208525
https://doi.org/10.1145/2207676.2208525
https://doi.org/10.1145/2207676.2208525
https://doi.org/10.1145/2207676.2208525
https://doi.org/10.1145/2207676.2208525
https://doi.org/10.1145/2207676.2208525
https://doi.org/10.1145/3170427.3188495
https://doi.org/10.1145/3170427.3188495
https://doi.org/10.1145/3170427.3188495
https://doi.org/10.1145/3170427.3188495
https://doi.org/10.1145/3170427.3188495
https://doi.org/10.1145/3170427.3188495
https://doi.org/10.1145/3170427.3188495
https://doi.org/10.1145/3010915.3010932
https://doi.org/10.1145/3010915.3010932
https://doi.org/10.1145/3010915.3010932
https://doi.org/10.1145/3010915.3010932
https://doi.org/10.1145/3010915.3010932
https://doi.org/10.1145/3010915.3010932
https://doi.org/10.1145/3010915.3010932
https://doi.org/10.1037/0021-843X.103.2.231
https://doi.org/10.1037/0021-843X.103.2.231
https://doi.org/10.1037/0021-843X.103.2.231
https://doi.org/10.1037/0021-843X.103.2.231
https://doi.org/10.1037/0021-843X.103.2.231
https://doi.org/10.1037/0021-843X.103.2.231
https://doi.org/10.1037/0021-843X.103.2.231
https://doi.org/10.1037/0021-843X.103.2.231
https://doi.org/10.1037/0021-843X.103.2.231
https://doi.org/10.1037/0021-843X.103.2.231
https://doi.org/10.1111/spc3.12588
https://doi.org/10.1111/spc3.12588
https://doi.org/10.1111/spc3.12588
https://doi.org/10.1111/spc3.12588
https://doi.org/10.1111/spc3.12588
https://doi.org/10.1111/spc3.12588
https://doi.org/10.1111/spc3.12588
https://doi.org/10.1145/1463689.1463742
https://doi.org/10.1145/1463689.1463742
https://doi.org/10.1145/1463689.1463742
https://doi.org/10.1145/1463689.1463742
https://doi.org/10.1145/1463689.1463742
https://doi.org/10.1145/1463689.1463742
https://doi.org/10.1145/1463689.1463742
https://psycnet.apa.org/record/1980-09680-001
https://psycnet.apa.org/record/1980-09680-001
https://psycnet.apa.org/record/1980-09680-001
https://psycnet.apa.org/record/1980-09680-001
https://psycnet.apa.org/record/1980-09680-001
https://psycnet.apa.org/record/1980-09680-001
https://psycnet.apa.org/record/1980-09680-001
https://psycnet.apa.org/record/1980-09680-001
https://doi.org/10.1145/3411764.3445137
https://doi.org/10.1145/3411764.3445137
https://doi.org/10.1145/3411764.3445137
https://doi.org/10.1145/3411764.3445137
https://doi.org/10.1145/3411764.3445137
https://doi.org/10.1145/3411764.3445137
https://doi.org/10.1145/3411764.3445137
https://doi.org/10.2307/2786865
https://doi.org/10.2307/2786865
https://doi.org/10.2307/2786865
https://doi.org/10.2307/2786865
https://doi.org/10.2307/2786865
https://doi.org/10.2307/2786865
https://doi.org/10.1080/10447318.2013.858460
https://doi.org/10.1080/10447318.2013.858460
https://doi.org/10.1080/10447318.2013.858460
https://doi.org/10.1080/10447318.2013.858460
https://doi.org/10.1080/10447318.2013.858460
https://doi.org/10.1080/10447318.2013.858460
https://doi.org/10.1080/10447318.2013.858460
https://doi.org/10.1080/10447318.2013.858460
https://doi.org/10.1145/1858171.1858182
https://doi.org/10.1145/1858171.1858182
https://doi.org/10.1145/1858171.1858182
https://doi.org/10.1145/1858171.1858182
https://doi.org/10.1145/1858171.1858182
https://doi.org/10.1145/1858171.1858182
https://doi.org/10.1145/1858171.1858182
https://doi.org/10.1145/3318143
https://doi.org/10.1145/3318143
https://doi.org/10.1145/3318143
https://doi.org/10.1145/3318143
https://doi.org/10.1145/3318143
https://doi.org/10.1145/3318143
https://doi.org/10.1145/2702613.2732842
https://doi.org/10.1145/2702613.2732842
https://doi.org/10.1145/2702613.2732842
https://doi.org/10.1145/2702613.2732842
https://doi.org/10.1145/2702613.2732842
https://doi.org/10.1145/2702613.2732842
https://doi.org/10.1145/2702613.2732842
https://doi.org/10.1145/3357236.3395556
https://doi.org/10.1145/3357236.3395556
https://doi.org/10.1145/3357236.3395556
https://doi.org/10.1145/3357236.3395556
https://doi.org/10.1145/3357236.3395556
https://doi.org/10.1145/3357236.3395556
https://doi.org/10.1145/3357236.3395556
https://doi.org/10.1146/annurev-psych-122216-011854
https://doi.org/10.1146/annurev-psych-122216-011854
https://doi.org/10.1146/annurev-psych-122216-011854
https://doi.org/10.1146/annurev-psych-122216-011854
https://doi.org/10.1146/annurev-psych-122216-011854
https://doi.org/10.1146/annurev-psych-122216-011854
https://doi.org/10.1146/annurev-psych-122216-011854
https://doi.org/10.1146/annurev-psych-122216-011854
https://doi.org/10.1146/annurev-psych-122216-011854
https://doi.org/10.1080/02699930143000310
https://doi.org/10.1080/02699930143000310
https://doi.org/10.1080/02699930143000310
https://doi.org/10.1080/02699930143000310
https://doi.org/10.1080/02699930143000310
https://doi.org/10.1080/02699930143000310
https://doi.org/10.1145/3569898
https://doi.org/10.1145/3569898
https://doi.org/10.1145/3569898
https://doi.org/10.1145/3569898
https://doi.org/10.1145/3569898
https://doi.org/10.1145/3569898
https://doi.org/10.2307/2075902
https://doi.org/10.2307/2075902
https://doi.org/10.2307/2075902
https://doi.org/10.2307/2075902
https://doi.org/10.2307/2075902
https://doi.org/10.2307/2075902
https://doi.org/10.1186/s12878-015-0034-4
https://doi.org/10.1186/s12878-015-0034-4
https://doi.org/10.1186/s12878-015-0034-4
https://doi.org/10.1186/s12878-015-0034-4
https://doi.org/10.1186/s12878-015-0034-4
https://doi.org/10.1186/s12878-015-0034-4
https://doi.org/10.1186/s12878-015-0034-4
https://doi.org/10.1186/s12878-015-0034-4
https://doi.org/10.1186/s12878-015-0034-4
https://doi.org/10.1080/02699939308409189
https://doi.org/10.1080/02699939308409189
https://doi.org/10.1080/02699939308409189
https://doi.org/10.1080/02699939308409189
https://doi.org/10.1080/02699939308409189
https://doi.org/10.1080/02699939308409189

So, J., Kuang, K, & Cho, H. (2016). Reexamining fear appeal models
from cognitive appraisal theory and functional emotion theory per-
spectives. Communication Monographs, 83, 120-144. https://doi.org/10.
1080/03637751.2015.1044257

Stahl, A, Hook, K, Svensson, M., Taylor, A. S., & Combetto, M. (2009).
Experiencing the affective diary. Personal and Ubiquitous Computing,
13, 365-378. https://doi.org/10.1007/s00779-008-0202-7

Stella, F. N, Ramirez, V. A.,, & Ruetti, E. (2022). Individual differences in
emotional appraisal during development: Analysis of the role of age,
gender, and appraisal accuracy. The Journal of Genetic Psychology, 183,
9-22. https://doi.org/10.1080/00221325.2021.1997896

Turmo, Vidal, L., Li, Y, Stojanov, M., Johansson, K. B., Tylstedt, B., &
Eklund, L. (2023). Towards advancing body maps as research tool
for interaction design. ACM International Conference Proceeding Series,
(Article 54, pp. 1-14. https://doi.org/10.1145/3569009.3573838

Umair, M., Sas, C.,, & Latif, M. H. (2019). Towards affective chronometry:
Exploring smart materials and actuators for real-time representations
of changes in arousal. DIS 2019 - Proceedings of the 2019 ACM Designing
Interactive Systems Conference, 1479-1494. Association for Computing
Machinery (ACM). https://doi.org/10.1145/3322276.3322367

Vidyarthi, J., & Riecke, B. E. (2013). Mediated meditation: Cultivating
mindfulness with Sonic Cradle. Conference on human factors in com-
puting systems - proceedings, (CHI’13) (pp.2305-2314). Association
for Computing Machinery (ACM). https://doi.org/10.1145/2468356.
2468753

Interacting with Computers, 2026, Volume 00, Issue 00 | 19

Wiberg, M. (2014). Methodology for materiality: interaction design
research through a material lens. Personal and Ubiquitous
Computing, 18, 625-636.  https://doi.org/10.1007/s00779-013-
0686-7

Williams, L. A, & Davies, J. J. F. (2017). Beyond the self: Pride felt in
relation to others. In J. A. Carter & E. C. Gordon (Eds.), The Moral
Psychology of Pride (pp. 43-68). Rowman & Littlefield.

Yang, R, & Zhang, J. (2022). A study of emotional interaction decision
making in human-computer interaction based on the concept of
emotional cognitive evaluation. In ACM International Conference Pro-
ceeding Series: 2022 5th International Conference on Computer Infor-
mation Science and Application Technology (CISAT 2022) (pp. 173-178).
Association for Computing Machinery (ACM). https://doi.org/10.1145/
3598438.3598467

Zhang, |. E., Hilpert, B., Broekens, J., & Jokinen, J. P. P. (2024). Simulating
emotions with an integrated computational model of appraisal and
reinforcement learning. Conference on Human Factors in Computing
Systems - Proceedings, (CHI *24) (Article 183, pp. 1-20). Association
for Computing Machinery (ACM). https://doi.org/10.1145/3613904.
3641908

Zhao, T, Chen, ], Wang, L., & Yan, N. (2020). Emotional appraisal pro-
cessing of computer-generated facial expressions: an functional near-
infrared spectroscopy study. NeuroReport, 31,437-441. https://doi.org/
10.1097/WNR.0000000000001420

© The Author(s) 2026. Published by Oxford University Press on behalf of The British Computer Society. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse,

distribution, and reproduction in any medium, provided the original work is properly cited.
Interacting with Computers, 2026, 00, 1-19

https://dof.org/10.1093/iwc/iwag021

Long article


https://doi.org/10.1080/03637751.2015.1044257
https://doi.org/10.1080/03637751.2015.1044257
https://doi.org/10.1080/03637751.2015.1044257
https://doi.org/10.1080/03637751.2015.1044257
https://doi.org/10.1080/03637751.2015.1044257
https://doi.org/10.1080/03637751.2015.1044257
https://doi.org/10.1080/03637751.2015.1044257
https://doi.org/10.1080/03637751.2015.1044257
https://doi.org/10.1007/s00779-008-0202-7
https://doi.org/10.1007/s00779-008-0202-7
https://doi.org/10.1007/s00779-008-0202-7
https://doi.org/10.1007/s00779-008-0202-7
https://doi.org/10.1007/s00779-008-0202-7
https://doi.org/10.1007/s00779-008-0202-7
https://doi.org/10.1007/s00779-008-0202-7
https://doi.org/10.1007/s00779-008-0202-7
https://doi.org/10.1007/s00779-008-0202-7
https://doi.org/10.1080/00221325.2021.1997896
https://doi.org/10.1080/00221325.2021.1997896
https://doi.org/10.1080/00221325.2021.1997896
https://doi.org/10.1080/00221325.2021.1997896
https://doi.org/10.1080/00221325.2021.1997896
https://doi.org/10.1080/00221325.2021.1997896
https://doi.org/10.1080/00221325.2021.1997896
https://doi.org/10.1080/00221325.2021.1997896
https://doi.org/10.1145/3569009.3573838
https://doi.org/10.1145/3569009.3573838
https://doi.org/10.1145/3569009.3573838
https://doi.org/10.1145/3569009.3573838
https://doi.org/10.1145/3569009.3573838
https://doi.org/10.1145/3569009.3573838
https://doi.org/10.1145/3569009.3573838
https://doi.org/10.1145/3322276.3322367
https://doi.org/10.1145/3322276.3322367
https://doi.org/10.1145/3322276.3322367
https://doi.org/10.1145/3322276.3322367
https://doi.org/10.1145/3322276.3322367
https://doi.org/10.1145/3322276.3322367
https://doi.org/10.1145/3322276.3322367
https://doi.org/10.1145/2468356.2468753
https://doi.org/10.1145/2468356.2468753
https://doi.org/10.1145/2468356.2468753
https://doi.org/10.1145/2468356.2468753
https://doi.org/10.1145/2468356.2468753
https://doi.org/10.1145/2468356.2468753
https://doi.org/10.1145/2468356.2468753
https://doi.org/10.1007/s00779-013-0686-7
https://doi.org/10.1145/3598438.3598467
https://doi.org/10.1145/3598438.3598467
https://doi.org/10.1145/3598438.3598467
https://doi.org/10.1145/3598438.3598467
https://doi.org/10.1145/3598438.3598467
https://doi.org/10.1145/3598438.3598467
https://doi.org/10.1145/3598438.3598467
https://doi.org/10.1145/3613904.3641908
https://doi.org/10.1145/3613904.3641908
https://doi.org/10.1145/3613904.3641908
https://doi.org/10.1145/3613904.3641908
https://doi.org/10.1145/3613904.3641908
https://doi.org/10.1145/3613904.3641908
https://doi.org/10.1145/3613904.3641908
https://doi.org/10.1097/WNR.0000000000001420
https://doi.org/10.1097/WNR.0000000000001420
https://doi.org/10.1097/WNR.0000000000001420
https://doi.org/10.1097/WNR.0000000000001420
https://doi.org/10.1097/WNR.0000000000001420
https://doi.org/10.1097/WNR.0000000000001420
https://doi.org/10.1097/WNR.0000000000001420
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1093/iwc/iwag021

	 Novel design research tools for emotional appraisal: a diary study on emotional appraisal and core relational themes
	Related work
	Methods
	Results
	Discussion
	Conclusion
	Conflicts of interest
	Data availability
	Funding


