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ABSTRACT

Effective support from personal assistive technologies relies on accurate user models that capture
user values, preferences, and context. Knowledge-based techniques model these relationships,
enabling support agents to align their actions with user values. However, understanding values
in a single context is insufficient due to the dynamic nature of behaviour. This study explores
the use of dialogue strategies to update user models. Participants were randomly assigned to
different strategies and they discussed one randomly chosen non-adherence situation with the
agent. Then, their emotions, acquired information accuracy, completeness, and dialogue
experience were rated. Our findings suggest that multiple-choice dialogues may limit response
depth, reducing the perceived completeness of behaviour reasons. In contrast, open-ended
questions allow more detailed input but require more time and effort, potentially worsening the
dialogue experience. Through inductive coding, we identified key topics, such as individual
challenges, priorities, tangible outcomes, and values, essential for constructing personalised user
models. We also analyzed conversation paths to improve dialogue-based user model updates in
support agents. Further research is needed to refine the relationship between dialogue
strategies and self-conscious emotions, considering diverse backgrounds and health goals, while

ARTICLE HISTORY
Received 1 March 2024
Accepted 18 March 2025

KEYWORDS
Conversational agent;
behaviour change; values;
user modelling; alignment
dialogue

enhancing dialogue design.

1. Introduction

Behavior support technology is designed to guide users’
actions, for example, by means of support agents that
help people eat healthier. Previous research shows that
personalised approaches outperform generic ‘one-size-
fits-all’ strategies in supporting behaviours (e.g. Krebs,
Prochaska, and Rossi 2010; Lustria et al. 2013; Orji, Vas-
sileva, and Mandryk 2014). Personalization encom-
passes using various forms of information about an
individual, such as socio-demographic characteristics,
and personality traits (Kaptein et al. 2015; Krebs, Pro-
chaska, and Rossi 2010), to adjust the support. In this
paper, we focus on acquiring information about the
reasons for a user’s behaviour in specific situations in
a user model. Acquiring these reasons and the specific
details of the situation is critical as it allows for a
more accurate representation of the user and thereby
provides support that aligns with the user’s needs.

In contrast to data-oriented user models that use
different learning techniques to predict or classify

users (Abri, Abri, and Cetin 2020), the user model we
refer to employs knowledge-based techniques (Brach-
man 2004). These models explicitly capture the user’s
reasons and their relationships with desired behaviours.
For example, a user model can describe the user’s daily
activities and which values are promoted or demoted by
which activities (Tielman, Jonker, and van Riemsdijk
2018). If the user’s behaviour reasons and specific situa-
tional details are modelled, the agent can select support
actions that align with the user’s needs when a similar
situation occurs again.

However, there is a research gap in how to acquire the
behaviour reasons and specific situational details for such
a knowledge-based user model. Given the dynamic
nature of user context and behaviours, we argue that
interactive dialogues are promising because they facilitate
the exploration of evolving user preferences and contex-
tual nuances (Clark et al. 2019). Additionally, conversa-
tional agents offer benefits such as instant availability, a
gentle learning curve, and platform independence
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(Klopfenstein et al. 2017). In the same vein, Chen et al.
(2023) proposed the concept of human-agent alignment
dialogues, which are defined as dialogues with which
the agent and user try to achieve or maintain alignment
- support that aligns with the user’s values and prefer-
ences. Through these dialogues, the agent attempts to
acquire what is significant to the user in their ever-chan-
ging daily contexts. As these contexts continually evolve,
misalignments between the support provided by the
agent and the user’s needs may occur. Alignment dialo-
gues are proposed to address these misalignments, ensur-
ing that the support remains relevant and effective.

Alignment dialogues include the user and the agent
engaging in a question-answering conversation. The
cycle continues until the misalignment no longer exists,
allowing the agent to gain a better understanding of the
current situation. For example, the agent might ask,
‘What factors influenced your decision to skip your
workout today? or ‘How does the current situation
affect your motivation to eat healthily? Different
choices can be made about how these questions are
phrased, ranging from open-ended to multiple-choice
formats. The way these questions are structured can sig-
nificantly impact the quality of the information gathered
and the user’s emotional response.

In this study, we explore different dialogue strategies
for alignment dialogues within the context of healthy
lifestyle change, but the concept of alignment dialogues
can be beneficial in other behaviour support domains
too. These strategies vary in terms of the openness or
closedness of the questions (detailed in Section 3.2).
We focus on scenarios where the agent’s advice,
although in line with the user’s goals as understood by
the agent, is perceived as incorrect by the user. In
such instances, the agent must capture the reasons
behind the misalignment to identify if or how to revise
the user model. This study explores how to structure a
series of questions to acquire these reasons effectively.

One of the key behaviour-related aspects we aim to
capture is users’ values. This is based on the premise
that effective personalisation of technological support
requires an understanding of what is important to
users (Van Riemsdijk, Jonker, and Lesser 2015). Values
are particularly useful in this regard, as they represent
the criteria people use to make decisions and evaluate
others and events (Friedman et al. 2013a; Van den
Hoven, Vermaas, and Van de Poel 2015). Additionally,
we are interested in how individuals prioritise different
values across various situations. Therefore, we also con-
sider contextual information about the situation and the
social context to be useful.

In addition to eliciting useful information effectively,
alignment dialogues should minimise the arousal of

negative emotions. As alignment dialogues often occur
in situations where users fail to perform goal beha-
viours, negative emotions may arise (Fishbach and
Zhang 2008; Ozkaramanli, Ozcan, and Desmet 2017).
Self-conscious emotions that are evoked by self-reflec-
tion and self-evaluation (Tangney, Stuewig, and
Mashek. 2007) could be particularly relevant when the
agent probes into reasons behind users’ non-adherence
with goal behaviours (Chen et al. 2023).

In this study, we investigate the effectiveness of dialo-
gues in eliciting the required information and which
self-conscious emotions arise after these dialogues.
Participants were randomly assigned to different dialo-
gue strategies, discussed one randomly chosen non-
adherence situation with the agent, and then rated
their emotions, information accuracy, completeness,
and dialogue experience. This work contributes to a
deeper understanding of specific situational factors, in
contrast to the general categories of barriers typically
discussed in behaviour change literature, that prevent
users from doing their goal behaviours. Specifically,
we formulate the following research questions:

e RQI: What are the effects of different dialogue
strategies on the occurrence of self-conscious
emotions?

e RQ2: What are the effects of different dialogue
strategies on the dialogue experience, and on
the subjective accuracy and completeness of the
information acquired?

e RQ3: How effective are different dialogue strat-
egies in eliciting the targeted information (social
and contextual aspects of the situation, and
underlying values)?

Additionally, we formulate two exploratory research
questions:

e RQ4: Besides the targeted information, what
additional topics do users mention?

e RQ5: What patterns emerge in users’ transitions
between various topics when explaining their
reasons for non-adherence behaviours?

The remainder of the paper begins with a discussion of
Related Work (Section 2). Section 3 describes the design
rationale of the dialogue strategies. We carried out a user
experiment to investigate different dialogue strategies (Sec-
tion 4). Subsequently, the results and discussion are pre-
sented in Sections 5 and 6. Insights derived from this
study and their implications for the design of alignment
dialogues are discussed (Section 7). We discuss future
work (Section 8) and conclude the paper in Section 9.



2. Related work

In this section, we review existing literature relevant to
our study, namely alignment dialogues (Section 2.1),
and emotions that can arise in such interactions (Section
2.2). We clarify the unique perspectives of alignment dia-
logues, the possible topics these dialogues encompass,
and the resulting potential impacts on the users.

2.1. Human-agent alignment dialogues and
knowledge-based user modeling

Conversational agents have been developed to support a
wide range of health-related activities, including behav-
iour change. These conversational agents largely focus
on the actual support functionalities such as ‘instruction
on how to perform a behaviour’ ‘social support’ and ‘pro-
blem-solving” (Martinengo et al. 2022). These conversa-
tional agents were evaluated based on the effectiveness
of the actual change of behaviours and the usability of
the agents (Milne-Ives et al. 2020). However, in this
study, the primary focus of the conversational agent is to
gather information about the user by obtaining the
reasons behind their non-adherence behaviours through
human-agent alignment dialogues. This process aims to
construct a more accurate and comprehensive user
model. Such dialogues can be viewed as a necessary step
before the agent provides actual support functionalities.

2.1.1. Defining alignment dialogues and their
unique role

Human-agent alignment dialogues, as defined by Chen
et al. (2023), are dialogues where the agent and user try
to achieve or maintain alignment, which is defined as a
situation where the provided support matches what the
user needs or wants. This could be accomplished by the
agent acquiring characteristics of users through the
exchange in the dialogue. These dialogues are a form
of task-oriented dialogue (Traum and Hinkelman
1992) but are different from traditional applications in
conversational agent research in several aspects. First,
common task-oriented dialogues focus on completing
specific operational tasks, such as booking facilities
(Griol et al. 2014). However, capturing high-level, situ-
ation-dependent concepts like values via a conversa-
tional agent, to the best of our knowledge, has not
been extensively explored.

Meanwhile, in recent years there is a growing amount
of research on conversational agents in the e-health
domain. These agents typically focus on offering sup-
port through coaching, encouragement, and advice,
facilitating various stages of behaviour change (Dingler
et al. 2021; Hurmuz et al. 2020; Pereira and Diaz 2019;
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Williams et al. 2012). In contrast, alignment dialogues
have a different focus: rather than supporting the
users in their health, alignment dialogues focus on
ensuring the user model is correct. The underlying
motivation is that only when the user model is a correct
representation of the user, can the agent provide sup-
port that aligns with the user’s goals, norms, values,
capabilities, and context.

To formally represent the connections between
values, actions, and their relationships, Pasotti, Jonker,
and van Riemsdijk (2017) have introduced a framework
that models activities in hierarchies. Building upon this
framework, Tielman, Jonker, and van Riemsdijk (2018)
have demonstrated how values and contextual factors
can be integrated. Values are linked to actions within
a hierarchical structure. The model also specifies
whether values are promoted or demoted by actions,
and how a context influences the relationships.

2.1.2. Value elicitation
A primary focus of alignment dialogues is to elicit users’
values. Values are concepts that people use to evaluate
people and events and make decisions (Friedman et al.
2013b; Van den Hoven, Vermaas, and Van de Poel
2015). Capturing these values enables technology to
offer personalised support (Van Riemsdijk, Jonker, and
Lesser 2015). Explicit elicitation of values is necessary
(Berka et al. 2022) because inferring such high-level con-
cepts from behavioural data is challenging (Armstrong
and Mindermann 2018), especially considering that each
of us has different values and that humans can behave irra-
tionally (Butlin 2021). Moreover, values are abstract con-
cepts that do not always carry the same meaning to all
people. Therefore, incorporating values into a system
should involve direct engagement with potential users
during the design phase (can de Poel 2013).

Traditionally, values can be acquired explicitly through
various questionnaires with predefined value lists, such as
Schwartz (2012). However, directly asking individuals
about their values can lead to incomplete or hypothetical
responses that may not accurately represent real-life beha-
viours (Bostyn, Sevenhant, and Roets 2018). Moreover,
these methods may acquire value preferences but are
often not grounded in a context (Liscio et al. 2022; Pom-
meranz et al. 2011). Liscio et al. (2021) proposed a meth-
odology to identify context-specific values by engaging
human annotators in NLP tasks. While their work focuses
on identifying values within a specific context, the term
‘context’ is used more broadly compared to how we con-
sider the specific situation a user is in when making a
behaviour-related decision.

In contrast, laddering interviews have been proven
effective in eliciting deeper insights (Rugg et al. 2002;
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Vanden Abeele, Hauters, and Zaman 2012). These
interviews involve a series of ‘why’ questions to con-
struct an attribute-consequence-value (ACV) chain
(Miles and Rowe 2008). Laddering interviews are rooted
in personality psychology and are applied to explore
user needs and values (Berkovich et al. 2011; Rugg
et al. 2002; Vanden Abeele, Hauters, and Zaman
2012). While traditionally used in requirements engin-
eering for understanding consumer objectives, we con-
jecture that this method could be suitable for our
context to guide users to describe the characteristics of
the situation (‘attribute’) and its impact (‘consequence’),
ultimately leading to a better understanding of their
values. Inspired by the laddering interview technique,
our first dialogue strategy employs a series of ‘why’
questions (Section 3.2.1).

2.1.3. Context and social awareness

While it is crucial to capture users’ values, we should also
consider how individuals apply different values in varying
situations. The prioritisation of values is heavily influenced
by socio-cultural environments (Dignum 2017) and con-
texts (Hill and Lapsley 2009; Liscio et al. 2022). Therefore,
besides capturing a user’s values, an agent should also
identify the contextual features that influence behavioural
decisions, such as non-adherence with the user’s stated
goals. This aligns with the concept of context-awareness
in system personalisation and tailoring.

Research in computer science uses terms such as situ-
ation-awareness (e.g. Endsley 1995) and context-aware-
ness (e.g. Akman and Surav 1996) to describe
approaches for enabling artificial agents to better under-
stand their surrounding environment (Kola et al. 2020).
op den Akker, Jones, and Hermens (2014) provides a
comprehensive survey of various activity coaching sys-
tems that incorporate different forms of context-aware
tailoring. op den Akker, Jones, and Hermens (2010)
identify a set of optimal contextual features that enhance
feedback compliance in physical activity systems.

A particular aspect of context-awareness is social
situation awareness. This aspect specifically focuses on
the user’s social context. Kola et al. (2022) defined a
social situation as one involving multiple individuals.
Social situation awareness emphasises factors like
relationship quality and contact frequency between the
user and others in the situation (Kola, Jonker, and van
Riemsdijk 2019) and demonstrates how integrating
social features into a decision tree can offer personalised
and socially-aware behavioural support.

The contextual and social aspects of a situation
inform our second and third dialogue strategies, in
which we ask questions about these aspects, as well as
the user’s values (Sections 3.2.2 and 3.2.3).

2.2. Self-conscious emotions

When it comes to behaviour change, a critical issue is
user adherence with their behaviour goals. Research
has demonstrated that when individuals are presented
with choices that trigger both long-term goals and
immediate desires, it often leads to internal conflicts
(Fishbach and Zhang 2008). In such scenarios, choosing
either option-adherence or non-adherence-can evoke
both positive and negative emotions (Ozkaramanli,
Ozcan, and Desmet 2017).

Chen et al. (2023) highlight two aspects of behaviour
support agents that may inadvertently provoke negative
emotions in users: (1) The agent sometimes needs to
confront the user’s non-adherence behaviours, and (2)
The agent’s role in guiding the user towards their
long-term goals, which may conflict with their immedi-
ate desires. The emotions commonly experienced by
users in these situations include feelings of being judged
and feelings of guilt, which are classified as self-con-
scious emotions (Tracy and Robins 2004).

Self-conscious emotions differ from basic emotions
because they are evoked by self-reflection and self-
evaluation (Tangney, Stuewig, and Mashek. 2007).
Tracy and Robins (2004) proposed a process model
explaining the emergence of self-conscious emotions,
suggesting that individuals assess whether an event
aligns with their goals and self-identity, which in turn
influences the emotional outcome.

If the support provided by the agent is deemed
appropriate from the agent’s perspective (i.e. aligns
with the user’s long-term goals), but the user finds it
unsuitable, it indicates a misalignment for the user.
This incongruence could lead to negative self-conscious
emotions. As a result, we consider self-conscious
emotions to be a crucial measure in our study.

3. Dialogue design

In this study, we have chosen health-related behaviour
changes, such as increasing physical activity or adopting
a more nutritious diet, as our use case for studying
different alignment dialogue strategies. In this section,
we give an example scenario in this use case (Section
3.1) and describe the dialogues strategies used in the
experiment (Section 3.2).

3.1. Use case scenario

Example Scenario 1. During Anna’s interaction with her
behaviour support agent, she shares her goal of reducing
sugar intake. The agent adjusts her online grocery
options accordingly. However, Anna deviates from her
routine and adds sugary items to her cart. This scenario



highlights the need for human-agent alignment dialogues
as the agent’s support action may not always align with
the user due to incomplete information. For instance,
Anna may have bought sweets for her birthday celebra-
tion, which the agent’s model doesn’t account for.

Example Scenario 2. Another user John, whose goal is to
regularly attend the gym, skips several gym sessions.
This scenario could initiate the agent to start an align-
ment dialogues to acquire John’s reasons. For example,
John might have skipped his workouts because he’s
facing a tight deadline at work, which takes precedence
as it could impact his chances for a promotion.

The alignment dialogue aims to uncover such con-
text, enabling the agent to update Anna’s or John’s
user model and provide more relevant support.

3.2. Dialogue design choices

Following the identification of non-adherence scen-
arios, the agent engages in dialogue with the user to
explore the underlying factors contributing to the devi-
ation from their goals. Three dialogue strategies were
used in the experiment, namely Exploratory Dialogues
(Section 3.2.1), Focused Dialogues (Section 3.2.2), and
Structured Choice Dialogues (Section 3.2.3).

3.2.1. Exploratory dialogues

Intuitively, to capture why the initial support was
inadequate, the agent needs to probe into ‘why’ the sup-
port was wrong and elicit knowledge about what aspects
of the current situation are significant to the user. In this
dialogue variant, the agent aims to ‘dig deeper’ by pos-
ing a series of why-question, aiming to eventually
uncover the user’s values behind their decision in cer-
tain situations.

Exploratory dialogues involve the following ques-
tions. This setup was inspired by Rietz and Maedche
(2023). Responses from the participants to these queries
are in free-text form.

(1) QI: What particular factors related to the situation
influence your choice?

(2) Q2: Why is it important to you?

(3) Q3: What feeling does it give you?

(4) Q4: Why is that?

3.2.2. Focused dialogues

Focused Dialogues employ a dialogue strategy that
involves using open questions but with a targeted infor-
mation-seeking approach. This selection of targeted
information was based on our assumptions, drawn
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from existing literature about the aspects influencing
user behaviour, namely: social aspects (Kola et al.
2022), contextual aspects (op den Akker, Jones, and
Hermens 2014), and personal values (Schwartz 2012;
Van Riemsdijk, Jonker, and Lesser 2015).

The agent initiates the dialogue with the user by out-
lining that it will explore three aspects of the scenario,
accompanied by the definition from Kola et al. (2022),
op den Akker, Jones, and Hermens (2014), and Fried-
man et al. (2013a) for social aspects, contextual aspects,
and personal values respectively. Responses from the
participants to these queries are in free-text form. This
intentional structure progresses from tangible details
to broader considerations, encouraging introspection.

(1) Social aspects: These encompass the elements
within a situation that are related to social inter-
actions, relationships, and social dynamics.

QI: What social aspects in this situation contribute
to your choice?

(2) Contextual aspects: These can be any information
within this situation that can influence, shape, or
affect your choice.

Q2: What contextual aspects in this situation con-
tribute to your choice?

(3) Personal values: Personal values are what a person
considers important in life.

Q3: What personal values contribute to your
choice in this situation?

3.2.3. Structured choice dialogues

In addition to two open-ended strategies, we employed a
structured approach by presenting participants with lists
of predefined social aspects, contextual aspects, and
values as multiple-choice. The questions in Structured
Choice are identical to those posed in the Focused Dialo-
gue. The difference lies in Structured Choice Dialogues
offer participants predetermined options to select from.
This method provides participants with predefined
options, allowing them to choose the elements most rel-
evant to their decision. Below we describe the lists used.

(1) Social aspects: This list was adapted from Kola, Jon-
ker, and van Riemsdijk (2019), who formalise
elements of social situations, including the role a per-
son plays, how often they are in touch with others,
the nature of relationships, depth of acquaintance,
quality of the relationship, and how formal or infor-
mal they are with those around them.

(2) Contextual aspects: For contextual aspect, we used
the lists from op den Akker, Jones, and Hermens
(2010, 2014), which capture elements such as the
weather conditions, the proximity to places where
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goals can be pursued, timing-related details (like
day of the week, specific occasions), and past beha-
viours concerning the goal.

(3) Personal values: We used the List of Values (LOV)
for presenting values (Kahle 1983). These values
from the LOV are known to be related to consumer
activities and healthy lifestyle choices (Divine and
Lepisto 2005; Homer and Kahle 1988). The LOV
includes the importance of interpersonal relations,
personal factors (e.g. self-respect, self-fulfillment),
and personal enjoyment (e.g. fun, excitement) in
value fulfillment.

3.3. Hypotheses

Based on the reviewed literature and the dialogue strat-
egy design, we articulated the following hypotheses, cor-
responding to RQ1 to RQ3.

e HI: Participants in Exploratory Dialogues will
experience greater self-conscious emotions com-
pared to Focused and Structured Choice Dialo-
gues, as open-ended questions may be
perceived as more judgmental (Chen et al. 2023).

o H2a: Exploratory Dialogues will result in a lower
dialogue experience than Focused Dialogues or
Structured Choice Dialogues. Open-ended ques-
tions may require more time and effort to answer
(Ben-Nun 2008; Chen 2017), potentially indu-
cing cognitive burden and leading to skipped
or low-quality responses (Ben-Nun 2008; Chen
2017; Reja et al. 2003).

e H2b: Structured Choice Dialogues will lead to
lower subjective accuracy and completeness com-
pared to Exploratory and Focused Dialogues. This
is because the closed nature of Structured Choice
could limit users’ ability to express themselves in
a manner that feels accurate to them (Chen
2017) and that users may find the use of values
unrelatable or unnatural (Bostyn, Sevenhant, and
Roets 2018).

e H3: Structured Choice Dialogues will be the most
effective in eliciting users’ values, social, and con-
textual aspects, followed by Focused Dialogues,
with Exploratory Dialogues being the least
effective.

4, Method

A user experiment was conducted to investigate how
effective different dialogue strategies are in eliciting
information related to contextual and social aspects of

a situation, and underlying values (RQ1). In addition,
an inductive coding method was used to see if additional
topics came up in the Exploratory Dialogues and
Focused Dialogues (RQ2). Validated questionnaires
were used to measure self-conscious emotions and dia-
logue experience (RQ3). Finally, participants were asked
to rate the accuracy and completeness of the summary
of their provided input (RQ4).

4.1. Participants

Participants were recruited from the crowdsourcing
platform Prolific', where they received monetary com-
pensation according to platform policies. Approval for
the study was obtained from [Anonymous]. A total of
234 participants were included in the analysis. 82.91%
of individuals were below 35 years old, 14.10% were
between 35 and 54 years old, and 2.99% were 55 years
old or older. Educational backgrounds varied, with par-
ticipants holding different levels of education (high
school 30.34%, Bachelor 55.98%, Master 12.39%, PhD
0.85%). Additionally, 46.15% reported degrees or pro-
fessional experience in STEM fields, while computer
programming skills varied (no experience 32.48%,
novices 37.18%, competent 27.77%, experts 2.56%).

4.2. Procedure

We used two platforms for the experiment: Qualtrics®
for the questionnaires and Landbot” for testing the dia-
logues. Landbot is a rule-based platform that allows us
to prototype and test different dialogue strategies with-
out having to build a conversational agent from scratch.
It follows the dialogue flows we created, as detailed in
Section 3.2. The experiment had two main parts:

Participants first completed a Qualtrics survey via
Prolific, providing background information, computer
skills, and emotion traits (see Section 4.3.1). Sub-
sequently, they engaged with a Landbot conversational
agent. During the chat, they shared one health-related
goal and three non-adherence situations where they
thought it might be difficult to stick to their goals.
They also rated their motivation level for the goal
and the perceived realism of the non-adherence
situations.

Participants were randomly assigned to different dia-
logue strategy conditions. While they initially provided
three non-adherence situations, only one was discussed
with the agent during the second part, chosen at random
to simulate real-life scenarios. The questions they were
posed during the human-agent dialogue in Part 2 were
based on the assigned dialogue strategy. AFollowing
the dialogue, participants returned to Qualtrics to rate



their self-conscious emotions, accuracy and complete-
ness of the acquired information, and their dialogue
experience. We detail these measures in the next section.

4.3. Measures

In this section, we detail the instruments employed to
evaluate the study. These measures include control vari-
ables (Section 4.3.1), self-conscious emotions measures
(Section 4.3.2), the Dialogue Experience Questionnaire
(DEQ) (Section 4.3.3), and assessments of accuracy
and completeness (Section 4.3.4).

4.3.1. Control variables

Demographics. Participants provided essential demo-
graphic information, including age, gender, and highest
level of education. They also rated their technological
proficiency on a 4-point scale from ‘No experience’ to
‘Expert,” and were asked about their academic or pro-
fessional experience in STEM-related disciplines.

Self-conscious emotion proneness. To establish a com-
parative baseline for emotional responses, we assessed
participants’  inclination  towards  self-conscious
emotions using the Test of Self-Conscious Affect-2
(TOSCA-2) (Tangney et al. 2000). Participants rated
their likelihood of reacting to hypothetical scenarios
on a 5-point scale, focussing on Shame, Guilt, Authentic
Pride, and Hubristic Pride-Proneness. This measure-
ment helped compare proneness with actual emotional
responses post-interaction.

Motivated & Realistic Assessment. Additionally, after
each participant shared their individual healthy lifestyle
goal and identified three challenging situations that
could hinder adherence, the conversational agent
prompted them to evaluate, on a scale ranging from 1
(not at all) to 5 (extremely), both their level of motiv-
ation to accomplish their goals and the perceived rea-
lism of encountering the obstructive situations.

4.3.2. Self-conscious emotions measures

Given our focus on behaviour change for a healthy life-
style, we employed the Body-related Self-Conscious
Emotions Fitness instrument (BSE-FIT) (Castonguay
et al. 2016). Participants rated 16 statements on a
5-point scale from ‘strongly disagree’ to ‘strongly
agree.” Adaptations were made to inquire about
emotions triggered by the conversational agent, e.g.
changing words to assess emotion ‘at the moment’
instead of general.
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4.3.3. Dialogue experience questionnaire (DEQ)

We assessed users’ alignment dialogue experiences
using the Dialogue Experience Questionnaire (DEQ)
(ter Heijden and Brinkman 2011). We mainly focussed
on the ‘Interaction: discussion satisfaction’ section. In
addition, we included two items from the ‘Interaction:
reality’ section: The conversation with the agent felt
natural and I had to adjust my way of interacting to com-
municate with the agent. Participants answered on a 7-
point Likert scale, ranging from ‘Strongly disagree’ to
‘Strongly agree.’

4.3.4. Accuracy and completeness

To assess how well the dialogue acquired the reasons for
non-adherence, the agent compiled a recap at the end of
each interaction, template-filling the information pro-
vided by the participants. Participants then rated on a
scale from 1 (not at all) to 5 (extremely) the accuracy
and completeness of this recap in acquiring their
reasons for non-adherence.

4.4. Text responses analysis method

Exploratory Dialogues and Focused Dialogues yielded
free-text responses from participants, which we ana-
lyzed using a combination of deductive and inductive
analysis (Fereday and Muir-Cochrane 2006) (Sections
4.4.1 and 4.4.2), and summarise the coding process (Sec-
tion 4.4.3).

4.4.1. Deductive coding

The deductive coding approach involves predefined
coding schemes developed by previous research or the-
ory to categorise data (Crabtree and Miller 1992). How-
ever, existing behaviour change research primarily
focuses on facilitators and barriers related to individ-
uals’ characteristics, views, or beliefs (Deslippe et al.
2023; Sullivan and Lachman 2017), often overlooking
the reasons behind behaviours in specific contexts,
such as the non-adherence scenarios central to our
study. Consequently, we developed our own coding
scheme. First and foremost, we examined whether par-
ticipants introduced novel information in their answers-
defined as any new details or insights that the user has
not previously mentioned at any point during the dialo-
gue. This definition does not limit the novelty to the
immediately preceding response; rather, it encompasses
all parts of the dialogue, regardless of whether it pertains
to social, contextual, or personal value aspects. These
three aspects were only annotated if an utterance was
first coded as novel information. Our deductive coding
scheme included four categories: novel information,
social aspects, contextual aspects, and personal values.
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We annotated the utterances with these predefined
codes as either being mentioned or not.

4.4.2. Inductive coding

If a response coded as having novel information did not
fit under the codes of social aspects, contextual aspects,
or personal values, we used inductive coding. In this
process, we analyzed the data to identify and establish
new codes based on key points within the responses.
We followed the inductive coding stages from Thomas
(2003).

4.4.3. Coding process

In summary, our text analysis method integrates both
deductive and inductive coding approaches. We follow
the following codeing procedure. Additionally, an inde-
pendent coder evaluated one third of the data. The inde-
pendent coder was given the definitions of novel
information, social information, contextual infor-
mation, and personal values. The independent coder
was also given examples of utterances that should be
coded as such. In instances where coders disagreed on
the coding of an utterance, they engaged in further dis-
cussion to arrive at a consensus.

(1) Each utterance is assessed to determine if it con-
tains ‘novel information’ in comparison to what
participants had said.

(2) If no novel information is identified, the coding
process concludes for that utterance.

(3) If novel information is present, proceed to annotate
whether it relates to predefined codes, such as
social, contextual, or personal values (deductive
coding).

(4) Additionally, we annotate any emerging topics the
utterance contain, applying inductive coding.

To summarise, across all dialogue strategies, we
measure self-conscious emotions, DEQ, accuracy, and

1st conversation

Pre-questionnaires

+ Demographics
+ Technological
proficiency
+ Self-conscious
emotion proneness

+ One health-related goal
& Motivation level for it

+ Three non-adherence
situations & Realistic
level of them

(between subject)

Figure 1. Overview of the study design and data analysis.

2nd conversation

Exploratory Dialogue S

completeness. Additionally, we coded the responses in
both the Exploratory Dialogues and Focused Dialogues
using deductive coding. For the Exploratory Dialogues,
we further employed inductive coding, as we were par-
ticularly interested in identifying and merging topics
that did not fall under social, contextual, or personal
values. Figure 1 shows an overview of the study design
and data analysis.

5. Results

A thorough assessment of the control variables—namely,
gender, age, education, and emotion proneness-indi-
cated no significant variations across the different dialo-
gue strategy groups.

5.1. Self-Conscious emotions analysis

To answer RQ1, ‘What are the effects of different dialo-
gue strategies on the occurrence of self-conscious
emotions?’, we first calculated the averages and standard
deviations of each emotion in different dialogues, which
are shown in Table 1 and illustrated by Figure 2. These
demonstrate the participants’ self-conscious emotions
in response to various dialogue strategies after engaging
in alignment dialogues. On average, across all dialogue
conditions, participants reported the highest emotional
experience of Guilt (mean = 2.90), followed closely by
Authentic  Pride (mean = 2.79), then Shame
(mean = 2.5), with the least being Hubristic Pride
(mean = 2.48).

Furthermore, we applied a linear regression model to
examine variables’ influence, including the participants’
self-conscious emotion proneness, their motivation
levels to engage in the goal behaviours, and how realistic
the challenging situations (detailed in Section 4.3.1).
Our predictor selection employed a stepwise procedure
that merged both forward and backward selections,
ensuring the identification of the optimal model.

Resulting
dialogue data

\ Deductive coding -PRQ 3
J { } RQ5
Inductive coding=9RQ 4

Text analysis

|Free text

Focused Dialogue —~ Deductive coding PRQ 3
Structured Choice Dialogues —
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- Dialogue Experience Questionnaire <
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Table 1. Mean (SD) of self-conscious emotions reported by
participants across different dialogue strategies, measured on
a scale of 1 to 5 (1 indicating ‘strongly disagree’ and 5
indicating ‘strongly agree’).

Authentic Hubristic
Shame Guilt Pride Pride
Exploratory 2.66 (0.10) 3.02 (0.12) 2.57 (0.10) 2.36 (0.11)
Focused 245 (0.11) 295 (0.12) 2.89 (0.11) 2.48 (0.09)
Structured 242 (0.11)  2.74(0.12) 2.90 (0.10) 2.60 (0.10)
Choice
Overall 2.51(0.93) 2.90 (1.05) 2.79 (0.92) 2.48 (0.90)

Shame. The regression analysis indicated that partici-
pants’ shame proneness was a significant predictor of
the level of shame they reported experiencing during the
alignment dialogues (8 = 0.46, p << .001). Other factors
did not emerge as significant predictors in the final model.

Guilt. Similarly, the regression analysis showed that par-
ticipants’ shame proneness was a significant predictor of
the guilt experienced during the alignment dialogues
(B =0.43, p < .001).

Authentic pride. Our analysis showed the dialogue strat-
egies and motivation level to be significant predictors of
feelings of authentic pride. Specifically, participant
motivation to achieve their goals was positively
associated  with feelings of authentic pride
(8=0.27, p < .001). Participants in the Exploratory
Dialogues group felt less authentic pride than those in
the Focused Dialogues group (8= —0.28, p < .05).
However, there was no clear difference in feelings of
authentic pride between the Focused Dialogues and
Structured Choice Dialogues groups, and we did not
find any interaction between the dialogue strategies
and motivation levels.
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Hubristic pride. For hubristic pride, the regression
analysis indicated participants’ motivation to achieve
their goals as a significant predictor of hubristic pride
(B=0.23,p < .001).

5.2. Dialogue experience questionnaire (DEQ),
accuracy and completeness

RQ2 addresses the effects of different dialogue strategies
on the dialogue experience, as well as on the subjective
accuracy and completeness of the information acquired.
The results are descriptively summarised in Table 2,
providing insights into how each strategy influences
these aspects of user interaction.

We applied the same linear regression method used for
emotions. In our analysis, we included dialogue strategy,
motivation levels toward achieving the goals, and percep-
tions about the likelihood of encountering non-adherence
scenarios. We also considered background factors like
education level, computer programming skills, and pos-
session of a STEM degree, believing that technological
expertise might influence their assessment of the dialogue.

DEQ. Our regression analysis revealed that participants’
perception of how realistic the scenarios were, was
negatively  associated ~with their DEQ scores
(B = —0.17, p < .05). Additionally, participants’ motiv-
ation levels were positively associated with their DEQ
scores (8 = 0.33, p < .001). The dialogue strategy used
had an impact too. Specifically, participants in the
Exploratory Dialogues condition reported significantly
lower DEQ scores than those in the Focused Dialogues
condition (8= —0.41, p < .05). No significant differ-
ence in DEQ scores was observed between the Focused

Shame Guilt
3.0 'S
-
§ 2.8 I
o 2.6 -
o —
k] O
)
5
» Authentic Pride Hubristic Pride
© *x
S 3.0 =
§ 2. 2 [)
=26 ® I
24 =
Exploratory Focused Structured Choice Exploratory Focused Structured Choice
Condition
Condition Exploratory -“@®- Focused -@- Structured Choice

Figure 2. Plot of emotions by dialogue strategy with error bars.
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Table 2. Descriptive statistics of dialogue experience
questionnaire (DEQ), measured on a scale from 1 (Strongly
Disagree) to 7 (Strongly Agree) with statements regarding
satisfaction and realism, Accuracy, rated on a scale 1 (Not at
all accurate) — 5 (Extremely accurate), and Completeness,
rated on a scale 1 (Not at all complete) — 5 (Extremely complete).

DEQ Accuracy Completeness
Exploratory Dialogues 413 (0.93)  4.03 (1.13) 4.12 (0.98)
Focused Dialogues 437 (0.87)  4.06 (0.86) 4,17 (0.78)
Structured Choice Dialogues  4.41 (0.86)  3.96 (0.82) 3.78 (0.87)
Overall 430 (0.89)  4.02 (0.94) 4.02 (0.89)

Dialogues and Structured Choice Dialogues groups.
Interestingly, education levels themselves did not have a
main effect. However, after aggregating these into two
main categories: ‘High school’ and ‘Above Bachelor’
(which combines Bachelor, Master, and PhD levels), we
found significant interactions between education level
and dialogue strategies. The interaction effect is demon-
strated in Figure 3.

Table 3 shows the DEQ scores in different dialogue
strategies with different educational levels. The interaction
between the Structured Choice Dialogues and High school
was significant (8 = 0.67, p < .05), Similarly, the inter-
action between Exploratory Dialogues and High school
also showed significance (8 = 0.60, p < .05).

Accuracy. We observed a significant correlation
between participants’ accuracy ratings and their per-
ceived realism of non-adherence scenarios (r=0.19,
p<.05).

Completeness. Regarding the completeness of the
reasons, we found a significant correlation with partici-
pants’ motivation levels (r = 0.18, p < .01) and the dia-
logue strategies. Specifically, participants in the

Table 3. Dialogue experience questionnaire (DEQ) scores across
different dialogue strategies by educational level.

Bachelor and

High school above
n Mean (SD) n Mean (SD)
Exploratory Dialogues 17 443 (0.72) 58 4.02 (0.97)
Focused Dialogues 24 4.25 (0.86) 54 4.42 (0.88)
Structured Choice Dialogues 30 4.55 (0.67) 50 4.33 (0.95)

Structured Choice Dialogues condition reported signifi-
cantly less complete reasons compared to those in the
Focused Dialogues condition (r=0.18, p<.01). No sig-
nificant difference in completeness level was observed
between the Focused Dialogues and Exploratory Dialo-
gues groups, and there was no interaction effect between
dialogue strategies and motivation levels. Table 4 pre-
sents the summary of all the regression models.

5.3. Text responses analysis

In this section, we present the results of text analysis.
Deductive coding reports the occurrences of predefined
codes, answering RQ3 (Section 5.3.1) and inductive
coding reveals emergent codes, answering RQ4 (Section
5.3.2).

5.3.1. Deductive coding

To address RQ3, ‘How effective are different dialogue
strategies in eliciting targeted information?’, we calcu-
late the percentage of responses that yielded novel infor-
mation. Then, within this set of responses containing
novel information, we further calculate the percentages
that pertain to predefined categories of interest:
social factors, contextual factors, and personal values.
Table 5 provides a detailed breakdown of these

4.75

4.50

4.25

(mean & standard error)
3

Dialogue Experience Questionnaire

High school

Bachelor and above

Educational levels

Dialogue strategy

—

Exploratory & Focused ’ Structured Choice

Figure 3. Interaction plot of DEQ by aggregated education and condition (Mean with error bars).
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Table 4. Final regression models for assessing the effects of dialogue strategies on self-conscious emotions, accuracy, completeness,

and DEQ.
Measures Variables (Predictors) B SE p value
Shame Shame proneness 0.43 0.10 < .007***
Guilt Shame proneness 0.46 0.1 < .007***
Authentic pride Dialogue strategy: Structured Choice —-0.02 0.14 0.91
Dialogue strategy: Exploratory -0.28 0.14 < .05*
Motivation level 0.27 0.06 < .007%**
Hubristic pride Motivation 0.23 0.06 < .007***
Accuracy Realistic level 0.18 0.07 < .05*
Completeness Dialogue strategy: Structured Choice —0.41 0.14 < .01**
Dialogue strategy: Exploratory —-0.02 0.14 < 0.89
Motivation level 0.18 0.06 < .07F**
DEQ Dialogue strategy: Structured Choice -0.25 0.16 <0.13
Dialogue strategy: Exploratory -04 0.16 < .05*
Education: High school —-0.20 0.20 0.32
Realistic level -0.17 0.07 < .05%
Motivation level 0.33 0.06 <.071F**
Dialogue strategy: Structured Choice* Education: High school 0.67 0.28 < .05*
Dialogue strategy: Exploratory* Education: High school 0.60 0.30 < .05*

Note: The table only displays predictors with significant effects. For categorical variables (e.g. dialogue strategy), all levels are shown for clarity and to indicate

the reference level used in comparisons.

percentages, showcasing the effectiveness of each dialo-
gue strategy in eliciting the predefined information.

For Exploratory Dialogues, the proportion of
responses containing novel information varied across
the dialogue questions (Q1 to Q4), with Q1 having the
highest at 83%, followed by Q3 at 79%, Q2 at 62%,
and Q4 at 27%. Social and contextual factors were
most frequently mentioned in Q1, though less so in sub-
sequent questions. Interestingly, while Q1 showed little
mention of personal values, this topic was most predo-
minant at 29% of novel information in Q4, with 23% of
all novel information responses in Q2.

For Focused Dialogues, the novel information was
predominantly in the answer to Q1 at 82%, out of
which 48% provided information on this aspect. This
was followed by Q2 at 56% (out of which 27% provided
contextual information) and Q3 at 51% (out of which
30% provided value information).

5.3.2. Inductive coding
To address RQ4 -‘Besides the targeted information,
what additional topics do users mention? -we

Table 5. Deductive coding in exploratory dialogues and focused
dialogues.

Exploratory Dialogues Focused Dialogues
Q1 Q2 Q3 Q4 Q1 Q2 Q3
Novel information 083 062 079 027 082 056 0.51

Social aspects 0.06 0 0 010 048 - -
Contextual aspects  0.13  0.02 0 0 - 0.27 -
Personal values 0.03 023 003 0.29 - - 0.30

Note: The first row indicates the percentage of responses containing novel
information, calculated by dividing the number of responses with novel
information by the total number of responses. The following rows indicate
the percentage of these novel information responses that further discuss
social, contextual, and personal value aspects, respectively, calculated by
dividing the number of responses addressing each aspect by the total
number of responses containing novel information. See Section 3 for
what Q1-Q4 refers to in each dialogue condition.

employed inductive coding in the Exploratory Dialo-
gues. This approach was used to identify topics in
responses that did not fall under the targeted categories
of social aspects, contextual aspects, or personal values.
Below, we present a list of these emergent topics with
explanations and illustrative examples from the
responses.

(1) Individual Challenges encompass intrinsic factors
that are inherent to the individual and are difficult
to ask of them to change.

(2) Environmental and Societal Challenges refer to
broader, external factors that shape user behaviour.
These challenges are generally stable and persistent,
rather than tied to the wuser’s immediate
circumstances.

(3) Prioritization and Preferences underscore the influ-
ence of personal tastes, likes, dislikes, preferences
and attitudes.

(4) Norms and Obligations cover actions and choices
driven by societal/personal norms or obligations.

(5) Beliefs encompass a wide range of beliefs, such as
cultural beliefs and factual beliefs.

(6) Tangible Outcomes encompass the practical, obser-
vable consequences of behavioural decisions.

(7) Emotional Outcomes relate to affective responses
resulting from (lack of) behaviour.

5.4. Patterns in user explanations

To answer RQ5 ‘What patterns emerge in users’ tran-
sitions between different topics when they explain
their reasons for non-adherence behaviours?’, we ana-
lyzed the conversation paths in the Exploratory Dialo-
gues which start with a user’s non-adherence scenario
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and then four questions from the agent. The primary
objective was to identify patterns in how users transi-
tioned between various topics of explanations. Our
goal was to understand these transition patterns better,
thereby aiding in the selection of effective questions for
eliciting informative responses. Below is the series of
questions the agent asked after the participant provided
the non-adherence scenario:

(0) User’s Non-adherence Scenario

(1) QI: What particular factors related to the situation
influence your choice?

(2) Q2: Why is it important to you?

(3) Q3: What feeling does it give you?

(4) Q4: Why is that?

For the non-adherence scenario and each response to
a question, we formed four pairs of consecutive
responses which we refer to as ‘Duos.” We adopted
two distinct perspectives for analyzing the Duos: Pre-
ceding Path Analysis and Following Path Analysis.
The former examines the percentage of topics preceding
a certain topic, while the latter analyzes the percentage
of topics following a certain topic. In other words, Pre-
ceding Path Analysis can reveal, for instance, that
topic x is most often preceded by topic y. If the agent
wants information about topic x, they could lead with
topic y. Conversely, Following Path Analysis can show
that topic y often follows topic x. Asking about topics
y after topic x could make the conversation feel more
natural to the users.

For the Preceding Path Analysis, we calculated the
percentage of instances where topic x was led by each
specific topic out of all topics that led topic x. For the
Following Path Analysis, we calculated the percentage
of instances where each specific topic followed topic x
out of all topics that followed topic x. We applied
these two approaches differently depending on the
nature of the dialogues. Below are the results of each
Duo.

(1) Duo (Scenario, Q1): For the Duo that goes from the
start to Q1, we exclusively employed the Following
Path Analysis. This choice was made because our
interest lay in understanding the explanations of
why these scenarios led to their non-adherence
behaviours. Table 6 shows the top explanations
that were at least 10% in the analysis. Below is a
list of summary.
¢ Detailed Challenges: Participants often provide

detailed explanations of challenges following
scenarios involving Environmental and Societal
Challenges or Individual Challenges.

Table 6. Following path analysis of duo (Scenario, Q1).

Scenario Q1 Percentage
Env. Soc. Env. Soc. 0.27
Pref. 0.13
Indiv. Contxt. 0.09
Indiv. Indiv. 0.33
Env. Soc. 0.33
Pref. 0.22
Motiv. Pref. 0.16
Pref. Pref. 0.4

Note: Only the top few topics with a cutoff point around 0.1 are shown
(Abbreviations used: ‘Indiv.’ for Individual Challenges, ‘Contxt.’ for Contex-
tual Information, ‘Env. Soc.’ for Environmental and Societal Challenges,
‘Pref.’ for Prioritization and Preferences, ‘Norm. Obl.” for Norms and Obli-
gations, ‘Tang.’ for Tangible Outcomes.)

e DPrioritization and Preferences consistently
emerge as prominent topics across various scen-
arios, revealing participants’ considerations in
prioritising or preferring elements over behav-
iour goals.

¢ Contextual Information is in some cases pro-
vided, showing situational factors influencing
behaviour decisions.

(2) Duo (Q1, Q2): we utilised both the Following Path
Analysis and the Preceding Path Analysis. Using
both analyses allowed us to understand the topics
both preceding and following the participants’
responses.

(a) Following Path Analysis (Table 7)

e After discussions on Environmental and Societal
Challenges or Individual Challenges, users often
move to topics related to Tangible Outcomes or
Prioritization and Preferences.

e Following discussions on Prioritization and Pre-
ferences, users frequently transition to Tangible
Outcomes, indicating an intertwined nature of
these topics.

e When users discuss Tangible Outcomes, Norms
and Obligations, Social Information, or Contex-
tual Information, the subsequent topic tends to
be Values, suggesting a likely progression in the
conversation.

(b) Preceding Path Analysis (Table 8)

Table 7. Following path analysis of duo (Q1, Q2).

Q1 Q2 Percentage
Env. Soc. Tang. 0.23
Pref. 0.13
Indiv. Pref. 0.15
Tang. 0.15
Pref. Tang. 0.27
Pref. 0.19
Tang. Value 0.29
Norm. Obl. Value 0.40
Social Value 0.43
Contextual Value 0.33

Note: See Table 6 for the abbreviations used.



Table 8. Preceding path analysis of duo (Q1, Q2).

Q2 Q1 Percentage
Env. Soc. Env. Soc. 0.33
Pref. Pref. 0.33
Pref. 0.27
Tang. Env. Soc. 0.23
Pref 0.23
Beliefs Env. Soc. 0.25
Norm. Obl. Env. Soc. 0.43
Value Social 0.23
Contextual 0.16
Env. Soc. 0.16

Note: See Table 6 for the abbreviations used.

e Some topics in Q2 are most frequently preceded
by the same topics in Q1, such as Prioritization
and Preferences, as well as Environmental and
Societal Challenges.

o Tangible outcomes are preceded most by
Environmental and Societal Challenges & Prior-
itization and Preferences.

e Norms and Obligations, as well as Beliefs are pre-
dominantly preceded by Environmental and
Societal Challenges.

e Values are mostly preceded by Environmental
and Societal Challenges, Context, or Social factors.

e Above observations imply that initiating the
dialogue with questions related to Environ-
mental and Societal Challenges or Prioritization
and Preferences could effectively lead to discus-
sions about Tangible outcomes, Norms and
Obligations, Beliefs, or Values.

(3) Duo (Q2, Q3): We skipped this due to Q3’s focus on
emotions, making preceding or following analysis
unnecessary.

(4) Duo (Q3, Q4): We employed Following Analysis, as
Q3 focussed on emotions, we were interested in
what topics followed the emotional responses.
¢ After discussing emotions, users provided ‘Value

Information” more than other topics. This trend
suggests that probing emotional consequences
could lead users to articulate their values.

6. Discussion

This study explored how dialogue strategies affect self-
conscious emotions, user satisfaction - comprising
accuracy, completeness, and dialogue experience — and
the aquisition of the user reasons behind non-adherence
in specific scenarios. In the following sections, we dis-
cuss our findings related to self-conscious emotions
(Section 6.1) and user satisfaction (Section 6.2). Sub-
sequently, we summarise the qualitative information
regarding reasons for non-adherence behaviours (Sec-
tion 6.3). Finally, we highlight other noteworthy
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observations that emerged during our study (Sections
6.4 & 6.5).

6.1. Emotions in different dialogue strategies

Our analysis reveals that emotions of shame, guilt, and
hubristic pride remain largely consistent across the
different dialogue strategy conditions (see Figure 2).
This suggests that the dialogue strategies did not have
a significant impact on the manifestation of these self-
conscious emotions.

However, a notable observation is that participants
in the Exploratory Dialogues condition reported lower
levels of authentic pride in comparison to those in the
Focused Dialogues and Structured Choice Dialogues
conditions. Authentic pride is often associated with
feelings of accomplishment and the motivation to pur-
sue goal-oriented actions (Carver, Sinclair, and John-
son 2010; Castonguay et al. 2015, 2016). The
straightforwardness inherent in the Exploratory Dialo-
gues might give participants the impression that the
agent is subtly challenging the value or importance
of their goals. This finding may be attributed to the
fully open-ended nature of the why-questions in the
Exploratory Dialogues, which may be perceived as
seeking justification. The ambiguous nature of ‘why’
questions may lead to unproductive or even hostile
responses. Dewdney and Michell (1997). Conversely,
the Focused Dialogues and Structured Choice Dialo-
gues strategies, which employ more specific and tar-
geted questions, could be perceived as being less
direct and intrusive.

To summarise the implications with respect to self-
conscious emotions: individual shame proneness is a
clear predictor of shame and guilt. Beyond that, motiv-
ations seem intertwined with authentic pride and
hubristic pride. How the open questions are framed in
the Exploratory Dialogues strategy seems to negatively
impact authentic pride.

6.2. DEQ, accuracy, and completeness in different
dialogue strategies

Regarding user satisfaction, our observations reveal that
there were not any significant differences in the accu-
racy of the reasons for non-adherence. However, when
it comes to the completeness of the reasons, participants
in the Structured Choice Dialogues tended to perceive
the summary as significantly less complete compared
to their counterparts in the Exploratory Dialogues or
Focused Dialogues. This result aligns with our expec-
tations since Structured Choice Dialogues participants
were presented with predefined multiple-choice options
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that covered social, and contextual aspects of the situ-
ation, and values. The restrictive nature of these options
may have hindered participants from providing more
expansive responses, given the inherent limitations of
the setup (Chen 2017).

Furthermore, we identified a significant decrease in the
dialogue experience score (DEQ) for the Exploratory Dia-
logues compared to the Focused Dialogues and Structured
Choice Dialogues conditions. This trend mirrors the pat-
terns observed with authentic pride. Further examination
revealed a strong correlation between authentic pride and
DEQ (B=0.4,p <.001), reinforcing the interplay
between the dialogue strategy, and resultant pride
emotions and DEQ. This might be because Exploratory
Dialogues demand additional time and cognitive effort
(Ben-Nun 2008; Chen 2017), contributing to a worse dia-
logue experience compared to other conditions.

To summarise the implications on user satisfaction:
the realistic level of non-adherence scenarios and partici-
pants’ motivation level to achieve their goals emerge as
key predictors for the overall user experience. Addition-
ally, participants in Exploratory Dialogues and Focused
Dialogues perceive the summary as significantly more
complete than Structured Choice Dialogues, while par-
ticipants in Exploratory Dialogues had a significantly
lower DEQ compared to those in both the Focused Dia-
logues and Structured Choice Dialogues conditions.

6.2.1. Interaction between education and strategy
on DEQ

Figure 3 depicts the interaction between education
levels and dialogue strategy in terms of DEQ. These
results suggest that, for the High School education
level, being in the Structured Choice Dialogues or
Exploratory Dialogues leads to a significant increase in
the DEQ mean compared to Focused Dialogues. A
plausible interpretation of this observation is grounded
in the inherent structure of each strategy. As the edu-
cation level transits from High School to ‘Bachelor
and above’ education, we see the DEQ mean for
Exploratory Dialogues decrease, for Structured Choice
Dialogues slightly decrease, for Focused Dialogues
increases. This shift suggests that Focused Dialogues
might be more suitable or preferred for those with
higher education, while Exploratory Dialogues and
Structured Choice Dialogues might be more effective
for those with a High School education level.

Summary Quantitative Analysis and Real-world
Implication

The insights highlight the nuanced interplay between
dialogue strategies, self-conscious emotions, and the

richness of user responses. Interestingly, while the
study did not reveal significant distinctions in self-con-
scious emotions such as shame, guilt, and hubristic
pride across different strategies, certain trends emerge
in relation to authentic pride and user experience.

The Exploratory Dialogues strategy, in particular,
registered lower scores for authentic pride and DEQ,
while Structured Choice Dialogues showed a noticeable
decline in the completeness of the provided infor-
mation. This suggests a trade-off exists between the
level of restraints imposed by the dialogue agent’s ques-
tions and the likelihood of acquiring necessary infor-
mation from users. Employing explicit prompts, as
seen in the Focused Dialogues or Structured Choice
Dialogues approaches, tends to yield more precise infor-
mation. However, such specificity might constrict the
depth or breadth of user elaboration, with the Struc-
tured Choice Dialogues method being a prime example.
Focused Dialogues, while beneficial for many, can pose
interpretative challenges, particularly for individuals
with solely a high school education. Contrarily, the
unrestricted nature of the Exploratory Dialogues
method, though fostering freedom of expression,
appears to diminish feelings of pride in respondents.

In essence, each dialogue strategy presents unique
advantages and limitations. Real-world implementations
must cater to diverse users and contexts. For instance, a
hybrid approach could be employed, combining Struc-
tured Choice Dialogues as guiding questions followed
by open-ended questions to allow users to articulate
freely or provide supplementary information. Addition-
ally, Dewdney and Michell (1997) suggests the impor-
tance of contextualisation and using neutral phrasing
when employing why-questions to mitigate the risk of eli-
citing unproductive or even hostile responses.

6.3. Text responses comparison between
exploratory dialogues and focused dialogues

The deductive analysis aimed to identify and categorise
the emergence of novel information related to social
contexts, environmental contexts, or personal values
within the responses. Utilizing an inductive coding
approach, we analyzed responses that introduced emer-
ging topics. This in-depth examination allowed us to
understand the breadth of content participants shared
during alignment dialogues.

From the results, both the Exploratory Dialogues and
Focused Dialogues, across each query round, showed an
average of approximately 62% inclination to provide
novel information.

It is worth noting that the last ‘why” query within the
Exploratory Dialogues condition exhibited a mere 27%



introduction of novel information. Such a decline might
hint that participants were no longer able to add more
reasons by the fourth question or an ambiguous
interpretation stemming from the preceding (Q3)
query. Another observation of Q3 is its high percen-
tage of novel information elicited. This could be
because Q3 is very specific in asking ‘What feelings
does it give you.” Our intention behind leaving Q2
and Q4 (‘Why is it important to you?’) ambiguous
was to gauge how participants would respond when
presented with very open-ended queries. The signifi-
cant reduction in novel information suggests there
might be a limit to the effectiveness of repeatedly ask-
ing open-ended questions. This could be attributed to
participants reaching a point where they no longer
provide new insights or being fatigued from the con-
tinuous questioning.

Within the Exploratory Dialogues condition, the
findings showed that on average only 7% of the novel
responses touched on social aspects or contextual facets,
while a relatively higher 15% on personal values. Such
numbers, being on the lower side, suggest the difficulty
in sourcing comprehensive data for constructing an user
model using very open-ended questioning. In contrast,
the Focused Dialogues condition showcased better
results: 48% novel responses introduced social nuances,
27% provided context, and 30% on personal values.

An interesting observation from the Exploratory Dia-
logues data is the higher number of value-laden
responses compared to mentions of social or contextual
factors. The recurrent theme in Exploratory Dialogues’s
questions, centreing on ‘why is it important to you,’
might have steered participants to introspect and articu-
late their intrinsic values more. However, nuanced
specifics about the situation, especially those tied to
social or environmental contexts, seldom emerged orga-
nically from the respondents.

Summary Deductive Analysis and Real-world
Implication

Our experiments show that specificity in questions
increases the chances of acquiring the targeted infor-
mation. However, a more restrictive approach, like the
multiple-choice format used in the Structured Choice
Dialogues, might limit the depth and variety of
responses. Real-world implementations need to find a
balance between providing structure and allowing flexi-
bility. Combining specific, guiding questions with
opportunities for open-ended responses could help
gather comprehensive insights while accommodating
diverse user needs and contexts.
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6.4. New topics for user model

The inductive coding analysis revealed new topics (Sec-
tion 5.3.2 that can enrich the user model. Below we
group similar topics to discuss.

6.4.1. Individual challenges and environmental

and societal challenges

A significant finding was the emergence of ‘Individual
Challenges’ and ‘Environmental and Societal Chal-
lenges.” These topics underscore the importance of con-
sidering various constraints that users may face. These
constraints often fall beyond users’ control, such as per-
sonal challenges, health conditions, or specific work-
related restrictions. Including these in the user model
offers a deeper capture of a user’s background and
environment. Notably, these findings align with the
concept of ‘barriers’ discussed in the behaviour change
literature, emphasising factors like family commit-
ments, societal pressures, limited facilities, or perceived
time constraints (e.g. Cradock et al. 2021; Skoglund et al.
2022; Sullivan and Lachman 2017).

However, we suggest that such factors should be trea-
ted separately from the information elicited in align-
ment dialogues. Social and contextual aspects are
situation-specific, while personal and environmental
constraints represent more general background infor-
mation that could be collected during the user initialisa-
tion phase, as discussed in Section 1.

6.4.2. Preferences, norms, and obligations

We also identified a topic revolving around attitudes,
preferences, obligations, and the like. This topic delves
into users’ preferences for various activities and how
they prioritise these activities in their lives, similar to
the findings in Kearney’s work (Kearney and McElhone
1999). While some preferences can reflect underlying
values, others are simply personal choices devoid of dee-
per meaning. The related topic, ‘Norms and Obli-
gations’ serves similar functions but instead of
personal preference, they are usually driven by societal
and personal norms, obligations, and external pressures
(Lapinski and Rimal 2005). Whether it is a matter of
prioritisation, preference, or adhering to norms, these
insights can be integrated as ‘norms’ in the user
model, guiding the selection of support actions by the
agent.

6.4.3. Tangible outcomes & emotional outcomes

The remaining topics primarily revolved around the
outcomes of participants’ actions or behaviours, cate-
gorised as desires (typically positive outcomes) and con-
sequences (often negative outcomes). Some of these
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outcomes are deeply intertwined with personal values,
as depicted by statements like ‘So that I can take care
of my beloved ones.” Conversely, others reflect a more
pragmatic stance and do not necessarily embody under-
lying values, as in the statement ‘T will go to jail for neg-
ligence.” In the Exploratory Dialogues condition, one of
the question rounds (Q3) asked ‘What feeling does it
give you? Such a question yielded valuable insights in
terms of emotional consequences. Nearly 80% of
responses included novel information, with 2.6% con-
taining topics related to values.

Additionally, subcategories (see Section 5.3.2) -
specifically ‘Outcomes about Work and Career/Social
Relationships with Others/Appearance’ - are closely
intertwined with values like warm relationships with
others, security or self-fulfillment, and self-respect.
Based on this, we posit that exploring users’ antici-
pated outcomes (both desires and consequences)
could be a strategic method to delve deeper into
their core values.

The incorporation of these novel topics into the user
model introduces a more holistic and personalised
understanding of users, enabling agents to offer person-
alised support that respects individual constraints, pri-
orities, and motivations. However, it is crucial to
strike a balance between the comprehensiveness of the
user model and the efficiency of interactions. Careful
consideration is needed to avoid overwhelming users
or agents with excessive detail.

6.5. Pitfalls of alignment dialogues

Our analysis identified some challenges with alignment
dialogues. In Structured Choice Dialogues, we observed
instances where participant responses did not logically
align with their stated non-adherence scenarios. For
example, a participant whose goal is to go to the gym
cited ‘contact frequency’ as a contributing factor while
being sick-a scenario where social factors seem irrele-
vant. Such responses suggest a need for deeper user
engagement or point to possible misunderstandings of
the dialogue prompts.

Furthermore, in Exploratory Dialogues, approxi-
mately 15% of the responses were not about why not
adhering to goals but about the reasons behind setting
these goals in the first place. This underscores the
inherent ambiguity in open-ended questioning and the
difficulty in asking clear, purpose-driven questions.

Despite these issues, we chose not to exclude these
‘incorrect’ responses from our analysis for two reasons.
First, the proportion of these responses was not substan-
tial. Second, all responses, regardless of their direct rel-
evance to non-adherence reasons, contribute valuable

insights into users’ reasons and can enhance our under-
standing of their behaviour choices.

7. Reflection on alignment dialogue design

In this section, we further discuss the insights from this
study and how they may inform the design of alignment
dialogues. We begin with an analysis of non-adherence
scenarios Section 7.1, as they serve as the starting points
for initiating an alignment dialogue. Lastly, we analyze
the conversation ‘paths’ by examining the percentages
of the sequential occurrence of topics Section 7.2.

7.1. Non-adherence scenarios

We classified the non-adherence scenarios reported by
participants during the initial phase of our experiment.
Our rationale stems from the understanding that dis-
tinct scenarios might require different dialogue strat-
egies to be effective.

Many of the non-adherence scenarios reported by
participants align with topics identified in the inductive
coding of responses (Section 5.3.2). This overlap was
expected, as participants’ explanations expanded upon
the initial scenarios, providing additional insights.
Nonetheless, we also identified several unique non-
adherence scenarios that distinguished themselves
from the common categories:

(1) Lack of Motivation
(2) Lack of Energy

(3) Emotional State
(4) Time constraints

These scenarios primarily highlight participants’
mental or motivational states hindering their commit-
ment to goal behaviours. Participants often provided
general reasons without delving into specific circum-
stances or underlying causes of non-adherence. Vague
explanations lack specificity, failing to offer actionable
insights into user behaviour. For instance, the statement
‘I don’t have time’ lacks clarity on activities consuming
time and potential adjustments. Deeper exploration is
needed to uncover underlying factors in such scenarios.

7.2. Dialogue paths for alignment dialogue

Drawing from the Preceding Path Analysis and Follow-
ing Path Analysis of the duos (detailed in Section 5.4),
several patterns emerge that can inform effective dialo-
gue design. Firstly, when participants present vague
scenarios discussed in Section 7.1 like I don’t have
time’, the agent’s inquiries should aim to extract specific



details. Following discussions on Individual Challenges
or Environmental and Societal Challenges, further
inquiries often yield Contextual specifics about the situ-
ation. This indicates that in real-world implemen-
tations, when users discuss Individual Challenges or
Environmental and Societal Challenges, it would be
effective for the agent to follow up with inquiries
about the Contextual specifics of the situation.

Furthermore, discussions about Tangible/Emotional
Outcomes, Norms and Obligations, Social aspects, or
Contextual aspects often lead to conversations about
Values. This pattern indicates that these topics can
pave the way for discussions about values.

Overall, the recommended dialogue flow in practical
applications might progress from addressing Challenges
to exploring Prioritization and Preferences, followed by
Tangible Outcomes, Norms and Obligations, Beliefs,
Emotional Outcomes, and finally, Values. However,
the progression is not linear due to the intertwined
nature of these topics, necessitating the agent to adapt
its approach based on context and user cues.

8. Limitations and future work
8.1. Emotions in alignment dialogues

This study suggests that self-conscious emotions do not
significantly differ across different dialogue strategies.
However, more research is needed to understand the
precise relationship between dialogue strategies, setup,
and the experience of self-conscious emotions.

Furthermore, we did not measure self-conscious
emotions before and after the participants engaged in
the dialogues. As a result, we could not determine
which specific dialogue strategies evoke particular
emotional responses. Although it isn’t the agent’s goal
to evoke negative self-conscious emotions, understand-
ing the precise relationship between dialogue strategies
and these emotions could further strengthen the design
of alignment dialogues. This would ensure that the dia-
logues are both effective and sensitive to users’
emotional states.

Additionally, future studies could benefit from
including variations in ethnicity, geographic location,
cultural and socioeconomic backgrounds into the analy-
sis. These factors could influence how self-conscious
emotions are experienced and expressed during align-
ment dialogues, providing a more comprehensive
understanding of the user experience across different
demographics.

Another analysis is to explore the types of health
goals participants set and identify any patterns associ-
ated with specific goals and the challenges they face.
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Understanding these patterns could help tailor dialogue
strategies to better support users in achieving their
health objectives.

8.2. Alignment dialogue design

While this study addresses the what aspect of alignment
dialogue (i.e. ‘what information should the agent seek in
alignment dialogue?’), it provides limited guidance on
the how. Future work is needed to enrich and refine
the dialogue path we suggested. Implementing the dia-
logue in practice will require a more detailed structure,
along with clearly defined relationships between each
topic. Our work primarily outlines the topics but does
not model how these topics interconnect. Additionally,
the relevance of each topic may vary depending on the
situation. Identifying which topics are pertinent in
specific contexts is a critical area for future exploration.

9. Conclusion

The purpose of the present work was to investigate (1)
the effects of different dialogue strategies on users’
self-conscious emotions, dialogue experience, perceived
accuracy, and perceived completeness (2) which reasons
users mention to explain their non-adherence behav-
iour. The ultimate goal was to better capture what con-
stitutes a comprehensive user model and how agents
could effectively gather this information without trig-
gering negative emotional responses.

Our findings show that the open-ended general ques-
tion had significant negative effects on authentic pride,
dialogue experience, and the perceived completeness
of the explanations collected. For other aspects namely
shame, guilt, and perceived accuracy, the dialogue strat-
egies did not show a significant effect.

Furthermore, we used inductive coding to analyze
what topics participants mentioned to explain their
non-adherence behaviour. This analysis highlighted
key topics that should be incorporated into user models.
This list of topics is aimed at enabling the agent to form
a comprehensive model of users, encompassing their
personal constraints, beliefs, values, and preferences.
The primary objective of alignment dialogues, therefore,
is to gather information within this ontological frame-
work, thus facilitating a deeper and more nuanced
understanding of user behaviour in various contexts.

Notes

1. https://www.prolific.co/
2. https://www.qualtrics.com/
3. https://landbot.io/
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