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ABSTRACT

Chatbots’ role in fostering self-reflection is now widely recognized,
especially in inducing users’ behavior change. While the benefits
of 24/7 availability, scalability, and consistent responses have been
demonstrated in contexts such as healthcare and tutoring to help
one form a new habit, their utilization in coaching necessitating
deeper introspective dialogue to induce leadership growth remains
unexplored. This paper explores the potential of such a chatbot
powered by recent Large Language Models (LLMs) in collabora-
tion with professional coaches in the field of executive coaching.
Through a design workshop with them and two weeks of user study
involving ten coach-client pairs, we explored the feasibility and nu-
ances of integrating chatbots to complement human coaches. Our
findings highlight the benefits of chatbots’ ubiquity and reasoning
capabilities enabled by LLMs while identifying their limitations
and design necessities for effective collaboration between human
coaches and chatbots. By doing so, this work contributes to the foun-
dation for augmenting one’s self-reflective process with prevalent
conversational agents through the human-in-the-loop approach.
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1 INTRODUCTION

Self-reflection is an indispensable element for personal growth and
behavior change, and research to foster it is actively conducted in
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the Human-Computer Interaction (HCI) field [1, 8, 11]. In this field,
chatbot-based coaching has been attracting attention with a poten-
tial to enable 24/7 support for reflection, the effectiveness of which
has been demonstrated in areas like healthcare [34, 43], well-being
support [31], and education [41]. While common in forming a new
habit (e.g., healthy diet, exercise), using chatbots for supporting the
achievement of professional goals, such as leadership growth in an
organization, is less covered in prior research. Notably, such goal
achievement demands a nuanced approach to fostering deep, intro-
spective analysis of one’s own behaviors and performing strategic
decision-making. This paper explores the effective use of chatbots
to facilitate such deep introspective reflection to augment the po-
tential of today’s conversational agents, especially in the paradigm
of Large Language Models (LLMs).

In practice, executive coaching has played a significant role in
talent development for many years [21, 64]. Executive coaching
typically consists of a dialogue between a coach and their client,
where the coach attempts to bring out the leadership qualities of
a client through dialogues, and often involves goal setting, action
planning, and accountability for professionals in high-stakes, high-
stress roles [32]. The unique challenges lie in navigating complex
interpersonal dynamics, understanding the subtleties of organiza-
tional cultures, and facilitating transformative insights that can
guide high-level strategic decisions while maintaining clients’ moti-
vation to change behaviors [29]. As such, in recent years, there has
been increasing attention in both HCI [4, 5] and human resource
development (HRD) [12, 26, 62] on research to realize technological
support for executive coaching.

We took executive coaching as a field to explore how LLM-
powered chatbots can effectively foster one’s reflection to achieve
professional goals. This was motivated by prior work in HRD [26],
which pointed out that merely introducing a chatbot in executive
coaching encounters difficulties in identifying clients’ core prob-
lems and providing individual, precise feedback. The work suggests
the need to design the use of chatbots carefully with domain experts.
Therefore, in this paper, we conducted two studies in collaboration
with coaching organizations. First, we held a workshop with eight
professional coaches, where they were asked to interact with a GPT-
4-based chatbot prototype while imagining using it for coaching
processes. Through the discussion, we found that the technology
would be best suited to offering complementary text coaching be-
tween face-to-face sessions. We then developed an LLM-powered
chatbot dedicated to such a blended experience. We conducted a
two-week user study with ten pairs of coaches and clients in ac-
tual coaching situations. The semi-structured interviews with both
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coaches and clients after the trial shed light on the advantages and
limitations of chatbot coaches, as well as the importance of secur-
ing commitment with human coaches. The study supplementarily
showed that the clients’ behavioral intention was sustained, and
their authenticity scale was affected throughout the trial. These
results confirmed the benefit of conversational agents in comple-
menting existing coaching practices for leadership growth.

Based on the study’s implications, we summarized a guideline to
support one’s achievement of their professional goals by blending
an LLM-powered chatbot coach and a human coach. While prior
work suggested the necessity of the collaboration between hu-
man and artificial intelligence (AlI) in chatbot-based reflection sup-
port [26], actual collaboration practice has not been well-established,
particularly in such a blended manner. Our work offers a set of key
factors with empirical evidence guided by both coaches and their
clients in actual executive coaching sessions. Furthermore, these
findings distinctly delineate the current performance boundaries of
LLM-powered chatbots in fostering deep self-reflection, which de-
mands a high level of human context understanding, and hint at the
future directions of human-centered natural language processing
and conversation analysis research.

2 BACKGROUND

Our research intersects with various aspects of both HRD prac-
tice and HCI research. To begin with, we offer foundational back-
ground information to set the context. We then review prior work
on introducing a conversational agent to support different kinds of
reflection to situate our work.

2.1 Executive Coaching and Technological
Support

Executive coaching is a professional development process in HRD
designed to enhance the performance of individuals in executive or
leadership positions within organizations [21, 64]. This is achieved
through a form of dialogue where a coach works with executives or
managers in a business to help them improve their leadership skills,
gain self-awareness, clarify their goals, and achieve their develop-
ment objectives [32]. To this aim, typical coaching heavily relies
on deep, spontaneous reflection regarding one’s behaviors, beliefs,
and values, leading to a clearer understanding of one’s own motiva-
tions, strengths, and areas for improvement [44]. A characteristic
point of executive coaching is that the dialogue is not only oriented
toward immediate problem-solving or providing feedback but fo-
cused on guiding the client’s self-reflection through questions [16].
Therefore, the coach’s skills are essential for successful outcomes
by fostering clients’ readiness [25], facilitating their reflection, and
maintaining their motivation [40]. While getting soaring attention,
the industry faces the problem of lacking proficient coaches, pre-
venting the practice from being affordable for everyone who needs
it [28].

To make such coaching processes scalable, several technological
supports have been proposed in HCI research, exploring the po-
tential of computers to assist the process from the perspective of
human-AlI interaction [2]. For example, REsCUE [4] is a real-time
feedback system for a coach during coaching sessions based on
clients’ multimodal behavior signals such as gaze. It was suggested
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that such feedback could deepen the ongoing conversation qual-
ity from the coach’s perspective. INWARD [5] is a video-reflection
supporting system for both coach and client, successfully making
the reflection process more efficient and effective for them. These
systems were designed to support difficult or tedious processes
within executive coaching (e.g., watching an entire video of the
coaching session) while preserving the form of the existing coach-
client communication. To further broaden coaching reach and cater
to a larger audience in need, this study explores how intelligent
conversational agents powered by recent advancements in LLMs
can augment the coach-client communication.

2.2 Reflection Support in HCI

Meanwhile, reflection is a long-studied, multi-faceted concept given
its importance in personal growth and behavior change (8, 11]. HCI
research has tried to support users’ reflection with different types
of artifacts (e.g., virtual reality application [60], avatar coach [69],
etc.). Examples span a wide range of contexts such as personal infor-
matics [30], health and well-being support [31, 43, 52], parent-child
interaction [33], school education [41], professional learning [66],
video meeting [3, 10, 54], and creativity support [23]. For exam-
ple, Mai et al. [41] examined the efficacy of chatbot in helping
students reflect on their exam anxiety and found the benefit of
computer-driven opportunity in reducing the hurdle for students to
initiate reflection. Wolfbauer et al. [66] presented that a guidance
system to support reflective writing can enhance a user’s reflec-
tion competence. These various reflection-support systems were
recently reviewed by Bentvelzen et al. [11], who concluded that
the level of reflection is diverse in different contexts, calling for
more empirical evidence with a situated evaluation of the reflection
effect. Our research aims to contribute to the ongoing discussions
by providing an example where we investigate the design and ef-
fectiveness of reflection-support technology with a strong focus
on leadership growth, which requires unique, deep introspection.
Considering its dialogic essence to foster reflection in contrast to
methods like reflective writing via fixed questions [46], executive
coaching would be particularly well-suited to explore the capabili-
ties of LLM-powered chatbots.

2.3 Chatbot-Based Coaching

Dialogue can play a key role in our reflection process [11], as Mols et
al. [45] found that most people conduct reflection while convers-
ing with others. Thus, interactive chatbots have been studied as
a medium to facilitate one’s reflection [22], aiming to be a vir-
tual coach in multiple areas. Specifically, the possibility has been
widely examined in healthcare [9, 15, 42, 43, 50-52, 65], well-being
support [14, 24, 47, 68], education [19, 36, 41, 58], and team collabo-
ration [10, 54]. For example, Mitchell et al. [43] provided empirical
evidence that a script-based chatbot can support individuals with
type 2 diabetes. They concluded that the benefit of the chatbot
coach is its persistence and consistency, fostering clients’ auton-
omy. Similarly, Essel et al. [19] reported the chatbot’s effectiveness
in undergraduate students’ learning behavior and confirmed its
benefit in responding swiftly to the questions the students asked.
Gabrielli et al. [24] presented a similar result in helping adolescents
gain coping skills and mental well-being. These studies demonstrate
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the power of the chatbot that is always available and not affected by
external factors like humans (e.g., by fatigue or unrelated emotional
events) in its responses.

As discussed in Section 2.1, executive coaching has a unique
practice of having reflection through dialogue, and these benefits
of chatbot may not be directly applicable. For instance, recent work
in HRD argued that replacing human coaches with Als is not opti-
mal due to its insufficient capability to deal with diverse dialogue
contexts, and the technology may work better for a set of specified
topics in executive coaching [26]. Terblanche and Cilliers [57] con-
cluded that what “works” in human-to-human coaching may not
necessarily be applicable in Al-to-human coaching because users
of a chatbot coach may struggle to trust an algorithm. Passmore
and Tee [49] mentioned that, despite chatbots’ scalability, their
inability to demonstrate empathy and emotional intelligence could
be critical limitations in this sensitive domain. These papers call
for empirical substantiation of a better approach to incorporating
Als than trying to alternate human coaches with chatbots.

Our work is inspired by a position paper of GraBmann and
Schermuly [26] that implied the potential of augmenting tradi-
tional coaching with conversational agents rather than replacing
human coaches, given the above limitations. Specifically, in this
work, we seek a plausible form of blending a human coach and
a chatbot coach, especially in the paradigm of the rapidly devel-
oped LLM-powered chatbots [18]. To this end, we distinctly define
the capacities and roles of each party and scrutinize their impact
through collaborative design with domain experts. We note that
such an approach of blending a human and a chatbot coach is not
yet prominent. Thus, we believe that our design considerations
rooted in this unique domain can also have implications for the
HCI community to diversify the ways of leveraging chatbots.

3 RESEARCH QUESTIONS

This paper explored the effective use of LLM-powered chatbots
to induce deep self-reflection and behavior change beyond habit
formation. For this, we took executive coaching as a study field
and focused on one’s leadership growth. Throughout the rest of
this paper, we seek answers to the following research questions.
First, we want to discern the potential areas within the stages of the
executive coaching process where chatbots can play a contributive
role.

RQ1: What part of executive coaching can LLM-powered
chatbot get involved with?

RQ2: What do human coaches consider as the ex-
pected role of such a chatbot and their own for suc-
cessful coaching?

Then, as highlighted in Section 2.2, there is a need for empir-
ical evidence to understand how technology aids in facilitating
individual reflection. Hence, we will address the next question:

RQ3: How do clients perceive the introduction of
such an LLM-powered chatbot coach in their coaching
processes and exploit it?

By exploring these questions, we expected that we could derive
insights into supporting professional coaches with LLM-powered
chatbots in connection to prior research in HCI.
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4 WORKSHOP WITH PROFESSIONAL
COACHES

To answer RQ1 and RQ2, we conducted a design workshop with
professional coaches in June 2023. The purpose was to get their per-
spectives on the state-of-the-art LLM-powered chatbot concerning
its capability and potential role in executive coaching.

4.1 Procedure

Eight coaches (two male and six female, 40-56 years old) were
invited to our workshop via a Japanese company that offers execu-
tive coaching services to its client companies.! An experimenter
first conducted a pre-use hearing where they informally asked
their thoughts about the potential of recent chatbots, such as Chat-
GPT, especially in leadership growth. Then, the experimenter intro-
duced the playground of GPT-4? and explained basic concepts of
using LLM-powered chatbots, such as system prompting. Here, the
coaches freely edited the prompt and had a conversation with GPT-
4. After familiarizing themselves with the experience, the coaches
discussed the possibility and difficulty of introducing such chatbots
into executive coaching. Also, the experimenter conducted semi-
structured interviews with them, asking their opinions about the
discussion topics and their prospect about the role and value of hu-
man coaches after introducing the chatbots. All the above processes
were conducted remotely with the attendance of the experimenter
and recorded under their agreement.

4.2 Findings

In the pre-use hearing, the coaches mentioned various use cases po-
tentially made possible by chatbots. They can be mainly categorized
into supporting face-to-face and text coaching sessions. Regard-
ing the former direction, the coaches mentioned the possibility of
real-time assistance:

I appreciate it if chatbots could provide us with a
selection of potential questions based on transcribing
and comprehending the content of the dialogue with
clients. Even if the suggestions are not optimal, they
could inspire us to formulate improved questions.

On the other hand, most coaches expressed concerns about the
capability of the chatbots, believing that it would be infeasible for
them to replace face-to-face conversations fully:

It requires many skills to deal with highly human
context [sic], not only listening to their words but
also monitoring their behavior. Just asking template
questions would never facilitate their reflection.

We understand this comment reflected the coach’s limited trust in
the chatbot’s capability given the required skills in executive coach-
ing as discussed in Section 2.1, although LLM-powered chatbots
could go beyond simple template-based communication. Rather,
they showed more positive attitudes to the chatbot assisting text
communication between coaches and clients to reduce their burden
and scale the coaching experience.

!Here, we started the workshop by focusing on the coach side because we had difficul-
ties inviting clients due to their contracts.
2https://gpt4demo.com/apps/gptd-playground
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I recognize the significance of text coaching in face-
to-face sessions in maintaining relationships with
clients and stimulating their actions. However, the
difficulty lies in the fact that it could consume un-
limited time, unlike face-to-face sessions with fixed
schedules. Al coaches could adequately fulfill this role,
possibly maintaining the quality and frequency of text
communication.

Text communication between sessions is valuable to
build a good foundation and to keep the momentum of
their reflection, but in reality, it is not always possible
for us to keep texting them, which could be counter-
productive.

From these comments in the pre-use hearing regarding RQ1, we
found that human coaches should keep playing a major role in
facilitating clients’ reflection to deal with diverse and highly inter-
personal contexts in executive coaching. We also found that using
chatbots as a text coach between face-to-face sessions to supple-
ment them would be a promising direction to assist the coaches;
although such communication is critical, it is a significant labor for
the coaches, and clients could lose motivation by insufficient reply.
Such a collaborative direction was further supported by the fact
that coaches emphasized human coaches’ importance for clients’
behavior change motivation.

One of the reasons coaching is effective is the sense
of being invested time by other people, so I believe
fully automating with AI would be challenging.

Similar comments were obtained in the semi-structured interviews
after the coaches interacted with a GPT-4-based chatbot.

The chatbot’s response was better than I had expected.
I believe it could be effective for people motivated to
change their behavior independently, but for others,
having a human coach to accompany them still seems
crucial. For instance, if there is an opportunity to form
a clear intention of how to and how often to use a
chatbot coach beforehand through a dialogue with a
human coach, then I think the client would achieve
behavioral change.

These comments suggested that preparing clients’ readiness for the
chatbot coach is critical where they gain the motivation to keep
using the system and the perspective regarding how it can foster
their reflection. Moreover, the coaches agreed that human coaches
should help the clients when they lose a way to utilize the chatbot
coach.

I can envision cases where clients might stop using
it midway due to the lack of a sense that someone is
watching over them. The kind of relationship where
a human coach provides comments or offers support
when they are stuck will likely be necessary.

This comment emphasizes the importance of a human coach’s pres-
ence for sustainable engagement, suggesting that it would not be
optimal to fully automate the process even with common computa-
tional intervention approaches such as auto-reminders. The coaches
concluded that their guidance on fostering the clients’ readiness to
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use chatbot coaches for behavioral change and maintaining func-
tional relationships with chatbot coaches would be critical. This
informed us of the answers to RQ2; blending coaching in collab-
oration of human and chatbot coaches can open up the way to
providing successful coaching sessions in a scalable manner by
reducing the workload of text coaching of human coaches.

5 EVALUATION STUDY: DESIGN AND
METHOD

Based on the findings in the workshop, we prepared a chatbot-
based prototype system for text coaching to empirically examine its
influence on the clients in ecologically valid scenarios. We deployed
a system in actual coaching scenes and tracked clients’ reflections
and interactions with the system over two weeks during July and
August 2023. Finally, we conducted interviews with both coaches
and clients to investigate the experience brought by the system
qualitatively and to draw implications.

5.1 Prototype

Figure 1 presents the system we developed for the study. Informed
by the workshop, this prototype focused on text coaching and was
implemented to enable clients to have a text chat with the GPT-
4-based® chatbot coach (Figure 1A). The chat space is created for
each text coaching session (Figure 1B). Clients can end the session
(Figure 1C) and then automatically send a report to the human
coach via email so that the coach can be involved in the clients’
reflection process, as the workshop suggested. Here, the clients
can revise the summary (Figure 1D) and messages (Figure 1E) to
the human coach, where the summary is first generated by GPT-4.
Moreover, we allow the clients to send a message to their human
coaches in the middle of the text coaching with the chatbot coach
(Figure 1F), which was guided by the comment in the workshop that
the human coach would be required to help the client when needed.
We also designed a prompt for the chatbot to suggest contacting
the human coach if they struggle to maintain the conversation.

Importantly, we designed the prototype so that there would be a
face-to-face session where a human coach would explain the use
of the prototype and set a goal with the client before starting the
chatbot-based text coaching. This is based on the important finding
obtained in the workshop; that is, clients’ readiness is critical to
foster one’s reflection using the system. We used this face-to-face
session to set up their expectation during the trial period. More
specifically, after explaining the capability of the chatbot coach, the
human coach helped the client write their expected goal through
the text coaching process and how many times they would use
the system during the trial period. Note that the goal and usage
expectation were set individually by each pair of the coach and
client and were kept visible on the main page throughout the trial
(Figure 1G).

The information was also used to create a prompt for the LLM
inside the chatbot, as shown in Figure 2. Here, {{ goal }} and
{{ expectation }} refer to the client’s goal and expectation about
the text coaching process, which were set during the face-to-face
session and registered on the system after the session by the coach.
This prompt was built on top of what we learned from the coaches’

3We used gpt-4-0613 with temperature = o.
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3 times per week

Goal: Be able to determine specific goals and actions for the next three months to create new
business, as well as reflect on the “to be" aspects that you should strive for in order to involve
surrounding people for the new business.

Let's start reflection on these three days.

That sounds like a great place to start. Could you please share with me what your most
significant activities or experiences were during these last three days?

| conducted user interviews with 10 past customers and discussed what they needed
after they completed their projects on cooperate culture trat ation.

That sounds like a productive step towards understanding your customers better. What
are some of the key takeaways or common themes you noticed from these discussions?

They are looking for some (not so expensive) solution that can track the effect of the
transformation, but this would contradict to our current strategy. So, I'm struggling with
how to incorporate these findings into the actions for creating a new business.

It sounds like you have insightful information about what your customers are needing.
Conflicts between current strategy and customer needs can certainly create challenges.
If you were to consider the customers' needs as one of the most important factors, what
new possibilities can you think of, as unconventional as they might seem?

Umm, this is quite a tough question

1 completely understand, this can b llenging exercise. If it were ou probably
ber, this is purely speculat

what could a middle ground solution

(@)
®
@
®
(@)
®
@
®
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ummary

The Al coach suggested reflecting on the past three days and asked the leader to share their
significant activities or experiences during that time. The leader mentioned conducting user
interviews with past customers and discussed their needs after project completion. The leader noted
that the customers were looking for a cost-effective solution to track the effect of the transformation,
which contradicts the current strategy. The leader expressed struggle in incorporating these findings
into creating a new business. The Al coach then encouraged the leader to think of unconventional
possibilities that could serve as a middle ground between cost-effective tracking for customers and
the current strategy.

Motes to be shared with a human coach

Now  figure out that, even though the voices from users can inform the direction to pursue, we do
not need to fully follow the demand. This is a noteworthy breakthrough for me because .|

Share with human coach >

Figure 1: The prototype interface to use an LLM-powered chatbot coach. In the user study, this prototype was provided to clients
and used at their own pace for two weeks to support their reflection to accomplish their professional goals. The presented
conversation was derived from the use of a prototype by one of the authors to demonstrate its behavior.

What the client expects from you: {{ expectation }}

present the following message to them:

message to a coach” button?

You are a professional executive coach. Your role is to enhance the client’s self-awareness and bring about behavioral
change through precise questioning and feedback in your interactions with them.

The client’s desired goals through coaching: {{ goal }}
Please be mindful not to present multiple questions in a single interaction to avoid confusing the client. Fur-
thermore, if you find it challenging to bring about behavioral change in your conversation with the client, please

Speaking with a human coach might help clarify your thoughts further. What do you think about using the “Send

Figure 2: The prompt used in the chatbot guided by the workshop with coaches.

trials and errors in the workshop; for example, the sentences ex-
plaining the role were obtained from those the professional coaches
had used to make the LLM imitate their conversations. As described
above, we also allowed the LLM to suggest a client communicate
with a human coach if needed. In addition, we observed that the
LLM often produced multiple questions in a single response. Ac-
cording to the professional coaches, it was pointed out to lead to
clients’ confusion. Thus, we specified the LLM not to present multi-
ple questions at once and finalized the prompt after several testing
iterations.

5.2 Participants

We first recruited coaches from two coaching companies. We ex-
plained the concept of our study and asked them to introduce the
prototype into their actual coaching with their clients. As a result,

ten pairs of coaches and their clients, who regularly have face-to-
face sessions on a monthly or bi-weekly basis, participated in our
study. We refer to clients as Cl1 — Cl10 and paired coaches as Col
— Co10. The detailed background about the clients is summarized
in Table 1.

5.3 Metrics

To elucidate how the system affects the client, we used questionnaire-
based measurements and asked the clients to fill them out every time

they used the prototype. In executive coaching, one’s behavior or

attitude to change shows a gradual transition, and we expected that

investigating the transition using repeated questionnaires could

provide insights. Given their labor, we focused on two aspects,

i.e., the outcome of the reflection and attitude toward using the

system, and used the corresponding two metrics.
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experimenter

hbot .
g, 2
gcoach client

An experimenter The coach The client fills out  The client conducts
explains the use of conducts a session  the questionnaire a text coaching
chatbot coach with the client to set regarding their  session at their own
to human coach. a goal and plan of behavioral pace with the
how to use the intention. chatbot coach.
chatbot coach.

repeat this step for two weeks
= = v g@ =

The human coach
receives the
summary of the text
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The client fills out  The human coach
the questionnaire conducts a session
regarding their with the client to

The experimenter
conducts
semi-structured

coaching, and if any, behavioral reflect on the two  interviews with both
questions from the intention and weeks of the text the coach and the
client. authenticity scale. coaching. client individually.

Figure 3: The procedure of the user study using the developed chatbot text coach as a supplement to the regular coaching.

Table 1: Backgrounds of the clients who participated in the
two-week user study.

Gender Age History with the current coach
cl1 M 50s 1 year
Cl2 F 40s 8 months
CI3 F 40s none
Cl4 F 40s 3 months
Cl5 F 30s 2 years
Cl6 M 40s 1.5 years
Cl7 F 30s 2 months
Cl8 F 50s 4 months
Cl9 F 40s none

Cl1o F 20s 2 months

5.3.1 Authenticity Scale. There are a couple of approaches for
assessing the quality of one’s reflection [11]. The authenticity
scale [67] has been used in the context of executive coaching [5, 56]
since it is about aligning one’s inner feelings and primary expe-
riences with their external actions and communication, meaning
that improving authenticity heavily relies on the depth of self-
reflection. The scale consists of 12 items designed to measure the
three factors: self-alienation, authentic living, and accepting exter-
nal influence [7]. Self-alienation highlights the inherent discrepancy
between an individual’s true experience and conscious awareness.
A divergence between the two suggests the individual feels discon-
nected or unfamiliar with their true self. Authentic living assesses
how well an individual’s actions and emotions align with their
internal state awareness. Accepting external influence reflects an
individual’s propensity to be swayed by others, representing the
impact of their social surroundings. In the questionnaires for this
scale, participants respond to each item using a seven-point Likert
scale, ranging from 1 (“does not describe me at all”) to 5 (“describes
me very well”).

5.3.2  Behavioral Intention. Behavioral intention was prepared to
evaluate the clients’ attitudes toward using the system. The Tech-
nology Acceptance Model [17] guides the concept of behavioral
intention, which explains users’ attitudes towards technologies and
is frequently used to evaluate how likely individuals are to use
the technologies. As we confirmed in the workshop (Section 4.2),
clients’ readiness is key to the outcome of their experience of text

coaching. Moreover, their intention to use the system depends on
the quality of the experience. Therefore, we thought this metric
would provide useful context for analyzing the qualitative results of
the semi-structured interviews. We used the questionnaire from a
previous study [59] to measure behavioral intention. This question-
naire consisted of three questions assessing respondents’ intentions
to continue using a system, with responses scored on a scale from
1to 5.

5.4 Procedure

Figure 3 shows the procedure of our study. First, an experimenter
explained the prototype to the coaches by showing examples and
having them play the system for a while. Then, the coach conducted
a face-to-face session with the client to explain the system’s use
and set the text coaching goal, which took roughly 30 minutes.
Specifically, they discussed their current issue, how they would
utilize the chatbot, the goal state after the two weeks, and how often
they planned to interact with the chatbot; this phase was informed
by the workshop. At the end of the session, the clients sent the
answers to these questions on Google Form. The answers were then
used for configuring the system, as described in Section 5.1. This
form also included questionnaires for behavioral intention. Then,
in the next two weeks, the client used the text-coaching system
at their own pace; we did not set a dedicated time, nor did we
remind them to do it, to preserve ecological validity. After each
text coaching, they were navigated to answer questionnaires about
the authenticity scale and behavioral intention as well as share
any comments about the experience. During the two-week trial
period, there were no face-to-face sessions between the coach and
the client. After this period, the client and coach reflected on their
text-coaching experience, discussing how they used the system and
whether it met their goals. Lastly, after the session, the experimenter
conducted semi-structured interviews with the coach and the client
individually, which took roughly 30 minutes. For the coaches, they
asked a series of questions: “Compared to your usual coaching, how
would you describe the coaching experience made possible by the
Al technology?”, “What are the advantages and disadvantages of
chatbot coach?”, and “Would you like to keep using the system in
your coaching, and if yes, how?”. On the other hand, the clients
were asked about the following: “How did your behavior change
during the coaching period?”, “Were you able to achieve the goal
you had set in the beginning?”, “How would you change your use of
the system if you did it again?”, “How has your trust in the chatbot
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value.

coach changed over time?”, and “Would you like to keep using the
system, and if yes, how?”.

6 RESULTS

6.1 Chat Behavior

We first examined how the clients used the chatbot coach (See Fig-
ure 4). During the two-week trial period, the average number of
text-coaching sessions was 5.7 (SD = 1.1). The variance is un-
derstandable, given the expected number had been arbitrarily set
during the first face-to-face session. Note that, although we did not
remind them, all participants except one client met the declared
number. Additionally, while there was a variance in the chat behav-
ior by participants and sessions, their average number of messages
and their lengths were sustained over the sessions. The results sug-
gested that the participants engaged in text coaching throughout
the study.

Figure 5 provides an actual chat history of one client, which
was presented with their permission. This shows that the client
promoted her reflection within 10-15 messages. Also, we can infer
that the responses from the chatbot coach motivated the client
to take action towards her goal, as the chatbot effectively utilized
the coaching skill of “acknowledgment” [63]. Specifically, coaches
are known to induce the client’s new behavior by acknowledging
a client’s action and, more importantly, reflecting on how that
action honored their values. To understand their experience of using
the chatbot coach and inform the answer for RQ3, we analyzed
their comments during our semi-structured interviews in the next
section.

6.2 Semi-Structured Interviews

The participants’ (i.e., both coaches’ and clients’) responses in the
semi-structured interviews were analyzed using open coding [55].
Through iterative refinement processes, we obtained four topics,
as follows.

6.2.1 Power of a Chatbot Coach as a Promoter of Clients’ Actions
When Human Coach Is Not Present. Firstly, we found that all clients
responded affirmatively about the power of the chatbot in promot-
ing their actions, like:

Being able to communicate with the coach at my pre-
ferred time was casual and nice. This was helpful in
maintaining my motivation. (CI8)

Similar comments were also obtained from the coach side, such as:

It was quite convenient that the coaching proceeded
without the trouble of fixing the session schedule in
advance. (Co6)

This confirms the discussions we observed in the workshop. More-
over, the clients’ comments shed light on how their reflection was
prompted through the dialogue,

By being repeatedly and persistently asked, like “then,
what exactly will the next step you do?”, I was able
to clarify what kind of preparation and planning was
necessary. (Cl12)

This advantage that the chatbot can help clients break down actions
underpins our prompt design guided by the workshop. We believe
this has been made possible by the LLM’s zero-shot reasoning
capability in diverse problem-solving tasks [35].

In addition, some clients sympathized with the chatbot more
than we had expected.

Even receiving simple replies like “that’s good” made
me happy, even though I knew the opponent was an
AL I found it surprisingly delightful, and it helped me
make progress. (C11)

This point helped the clients take practical action based on their
reflection, confirming the effect of the chatbot’s acknowledgment
that we discussed in Section 6.1. These comments suggest the power
of LLM-powered chatbots in inducing clients’ reflection and sus-
tainable engagement for behavioral changes.



CUI ’24, July 8-10, 2024, Luxembourg, Luxembourg Arakawa and Yakura

Client's goal: Being able to constantly think ahead three days and take action, thereby creating both temporal and mental flexibility, allowing me to
focus on emotions, both within myself and with others
Client: I'm going to have a reflection on yesterday.

Chatbot: Understood. Could you please tell me about your yesterday specifically if you were able to think about things three days ahead and take actions
towards that?

Client: Until yesterday, | had been taking a four-day course on management and leadership at graduate school. During the day, | mostly dedicated my time
to the course, so | did the preparation for work three days ahead during my free time, early in the morning, and before bedtime.

Chatbot: Taking action to prepare for work three days ahead while attending graduate school is a commendable effort and strategy in itself. Among these
specific actions, what do you feel was particularly effective?

Client: Keeping a to-do list to make sure | don't forget anything. Also, trying to communicate with others as timely as possible. | also tackled tasks requiring
creativity in the early morning.

Chatbot: | see, it seems like you have a good understanding of effective approaches for each activity. Knowing your peak productivity times and priorities and
effectively managing your tasks is commendable. What specific goals do you want to achieve in the next three days?

Client: Since the Bon (summer) holiday is coming up, | want to finish gathering information on matters that require confirmation with others before the
holiday starts.

Chatbot: That's a good goal. To relax during the Bon holiday, it's essential to complete tasks that require communication with others in advance. What are your
specific plans to achieve this goal?

Client: | will complete tasks that require communication as much as possible until the day before the Bon holiday.

Chatbot: That's a strong commitment. Organizing everything and entering the holiday without unnecessary burdens will have a positive impact on your mental
well-being. To achieve this, which tasks do you think you should start with?

Client: It's the preparations for upcoming negotiations and presentations right after the Bon holiday.

Chatbot: That's a clear plan. By prioritizing important tasks like negotiations and presentations, you'll likely have a more relaxed Bon holiday. You probably
already have specific action plans for each task in mind. Do you have those plans ready?

Client: Yes.

Chatbot: Great, that shows your plans are well-structured. Having a clear vision of what to do in the coming days brings you closer to achieving your goals. If
there are any potential challenges when executing your plans, think about how to overcome them.

Client: There are no specific challenges, just that | want to review what I've learned during these four days at graduate school while managing these tasks. It
might add to the workload, but I'll definitely get it done.

Chatbot: Reviewing what you've learned at graduate school is important. It might make your schedule busier, but with your determination and planning, |
believe you'll successfully complete your tasks. What are your specific plans for the review process?

Client: | plan to reflect, articulate, and organize my learnings.

Chatbot: That approach is highly effective. By going through the steps of reflection, articulation, and organization, you can deepen your understanding and

absorb your new knowledge and skills. Do you already have a specific action plan for this?
Client: Yes, | will allocate time for this in the early morning. | will create outputs of my learnings.

Chatbot: That plan will help solidify your newly acquired knowledge. Allocating time in the early morning to create outputs of your learnings will allow you to
apply what you've learned throughout the day. Having a clear action plan like this is excellent. Please proceed with your plan for tomorrow, and
regardless of the outcome, it will undoubtedly contribute to your personal growth. Have a great day tomorrow!

Client: Due to time constraints, I'll end here for today, is that okay?

Chatbot:  Of course. Thank you for taking the time to discuss your plans today. Sharing your thoughts and action plans shows your commitment to your growth

and goal achievement. | look forward to hearing about your progress next time. Have a wonderful day!
Client: Thank you. Have a great day!
Chatbot: You're welcome. Your proactive attitude was impressive. Have a good day, and | look forward to your next contact!

Figure 5: Example from one client’s messages with the chatbot coach. It is observed that the chatbot often acknowledges the
client’s actions and asks questions that can further break down the problems they face.

6.2.2 Limitation of a Chatbot Coach in Inducing Deep Reflection. This would be intrinsic to the LLM we used, GPT-4, which is trained
At the same time, the specific aspect of the chatbot that can be to follow users’ intention [48] so that it would not generate excep-
derived from the nature of LLMs appeared to be a limitation. tionable responses. On the other hand, to induce deep reflection
of clients, coaching sometimes requires questions that challenge
As the conversation continued, I found it would be the clients and would make them uncomfortable [63]. This point
beneficial if the chatbot asked in-depth questions can be a limitation of chatbot coaches, conversely suggesting the

like “Isn’t the goal you set initially a bit lenient?” or necessity of human coaches’ involvement in the process.
“What’s the true significance of pursuing this goal?” We also would like to note that the button to ask human coaches
(C17) for guidance during the text coaching sessions (Figure 1F) was

rarely used. In this regard, one client commented:

Questions like identifying behaviors the client uncon-

sciously avoids would deepen the conversation but I did not have much opportunity to use the button
were not observed. I believe that such aspects would because I was satisfied with the fact that some ac-
not been covered unless I proactively intervened in tions were progressing even without deep, challeng-

the conversation as a human’s role. (Co2) ing questions. (CI8)
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One coach also mentioned:

Estimating the timing to interject a sharp retort or
comment is very difficult even for a human coach, and
it’s very important. Personally, I think there is a need
to guide the conversation from our end, rather than
through text, but through face-to-face conversation.
(Co10)

This would imply the need for human coaches to carefully mon-
itor the communication between clients and the chatbot coach,
as initiating such communication from the client side would be

challenging.

6.2.3 Importance of Clarifying Goals and Securing Commitment
with a Human Coach. Despite such limitations, the clients favored
the overall experience of the text coaching, maintaining the engage-
ment during the trial as we observed in Section 6.1. Their comments
revealed that this was due to the designed approach of blending
human and chatbot coaches, even though they were not informed
about the discussion results of the previous workshop.

Making an initial commitment with the human coach
regarding the extent of using the chatbot became
the motivation for actually following through with it.
(Cl4)

The fact that the human coach was keeping track of
my progress positively motivated me to engage in
text coaching with the chatbot. (CI3)

A similar perspective was provided also by the coaches.

Once we set a goal and made a promise about the
usage with solid motivation, the entire process pro-
ceeded without any effort. This would be one of the
optimal ways to introduce the chatbot to executive
coaching. (Co6)
These comments confirm the effectiveness of our design in pro-
moting the blended initiatives of the human and chatbot coaches,
which was informed by the workshop.
Moreover, we found that the blended initiative can foster the
self-disclosure of the clients.

I can flatly talk to the chatbot. With a human coach, it
takes time to realize trust, and sometimes it’s a little
difficult to be honest. The chatbot was an easy contact
of communication between the human coach and me.
(C19)

Some people need a long time to disclose themselves
to coaches. But, since the chatbot can provide frequent
communication, their disclosure can be accelerated. I
learned that the frequency of the text coaching ses-
sions can be a key to successful outcomes. (Co4)

These comments were particularly interesting because it was the
opposite of the expectation of the literature [57] that suggested the
difficulty of clients in trusting Als. We suppose this would not be
realized without the human coaches who secure the commitment
of the clients’ frequent chatbot use.

6.2.4 Direction for the Improved Blending Coaching. Given such
observations and limitations, some coaches suggested directions for
enabling better collaboration between clients and chatbot coaches.

CUI 24, July 8-10, 2024, Luxembourg, Luxembourg

Behavior intention

o
et
84 i
(2]
cn cr7
N ci ci8
Ci3 cl9
Cl4 cino
Cl5 —— Average
Cle
1 T T T T T T T T T
0 1 2 3 4 5 6 7 8

Number of sessions

Figure 6: The transition of the score of the participated
clients’ behavioral intention to use the chatbot coach. The
blue area highlights the 95% confidence interval of the aver-
age score.

It would be good to allocate 60 minutes for the first
session before starting to use the chatbot coach to
confirm the significance of the goal a client sets and
to adjust the difficulty level of the goal. This would
reduce the risk of clients working on goals that are
not essential or too easy. (Co4)

When the client did not seem to be making good
progress, it would have been better to have an op-
portunity to talk for five minutes or so instead of
communicating via text. When I was writing my re-
ply to the client in text, I thought this text could also
be generated by an Al with some tuning. Conversely, I
felt that the value of a human coach lies in the ability
to ask tough questions in person, taking into con-
sideration the subtleties in clients’ speech and other
aspects. (Co8)

We believe that the values of our study are not limited to con-
firming the effectiveness of our design but include these practical
insights provided by coaches who actually experienced the blended
approach. Later in Section 7, we summarize our findings to foster
the effective use of LLM-powered chatbots in executive coaching.

6.3 Clients’ Authenticity Scale and Behavioral
Intention

We also analyzed the clients’ evaluations of their authenticity and
behavioral intention, which were collected after the end of each
text coaching session. Figure 6 shows the transition of their scores
of the behavioral intention, in which we did not find negative re-
sponses once they started using the chatbot coach. Rather, we found
many participants who increased their scores as they had more
sessions, except for two clients. We inferred that their consistent
use of the chatbot, as discussed in Section 6.1, resulted from their
positive acceptance. At the same time, we confirmed that the two
clients who showed a decreasing trend mentioned the limitations
of the chatbot during the semi-structured interviews, as described
in Section 6.2.2. This conversely implied the importance of human
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coaches’ involvement; clients’ behavioral intentions might decay
without such involvement, especially when they need deeper re-
flection.

Figure 7 shows the transitions of the clients’ authenticity scores.
We observed the most dynamic transition regarding accepting ex-
ternal influence, reflecting that the clients started to change their
behavior based on the conversations with the chatbot coach. Given
that such actions functioned toward achieving their declared goals
(see Section 6.2.1), this suggests the effectiveness of the chatbot
coach in inducing positive outcomes through text coaching. Also,
we can see a decreasing trend in self-alienation. Though it was not
so significant, we conjectured that reflection through dialogue with
the chatbot coach could enhance their conscious awareness. At
the same time, given the observed limitations of the chatbot (see
Section 6.2.2), the effect could be further enhanced by exploring
the optimal blending of human and chatbot coaches, for instance,
as suggested by Co8 as an improvement direction.

In conclusion, our findings for RQ3 revealed that the chatbot
coach significantly contributed to fostering clients’ reflection and
inspiring their actions, especially in the absence of a human coach.
Furthermore, the integrated design of human and chatbot coaches,
as derived from insights in RQ2, proved effective, encouraging
consistent client engagement with the chatbot. The limitations
identified, inherent to current LLMs, underscored the necessity
of this blended approach, which enables clients to have deep self-
reflection effectively. The outcomes associated with RQ3 highlight
the potential to broaden the reach of executive coaching, making it
accessible to all those in need through the support of LLMs.

7 DISCUSSION

Through building a prototype with insights from coaches and con-
ducting an empirical study in actual coaching scenes, we have shed
light on the plausible form of using LLM-powered chatbots effec-
tively for one’s leadership growth. Lastly, we discuss the study’s
implications for the HCI community and derive a guideline for
deploying such chatbots in HRD practice.

7.1 Types of Reflections Chatbot Coaches
Support

The results of the semi-structured interviews suggested that the
LLM-powered chatbot coach facilitated clients’ reflection while
uncovering their limitations. This ties into the discussion on the
contrasting learning concepts, single-loop learning and double-loop
learning [6]. Single-loop learning involves adjusting and correcting
existing frameworks and policies to address discrepancies without
changing underlying assumptions or values. In contrast, double-
loop learning goes further by analyzing and potentially altering the
fundamental assumptions or governing values, facilitating more
profound organizational changes and improvements. This scheme
clarifies the advantages and disadvantages of introducing the LLM-
powered chatbot coach. First, our results suggest that the chatbot
coach can support clients’ single-loop learning by iteratively asking
questions to clarify the steps toward the set goal while acknowl-
edging their actions, as shown in Figure 5. In our study, the human
coach and the client favored the benefit of chatbots always being
available. This results not only in reducing the workload of hu-
man coaches but also in fostering the reflection of clients on their
convenient occasions. However, as discussed in Section 6.2.2, it is
challenging to facilitate their double-loop learning because posing
incisive and pushing questions can be regarded as too sensitive
for the chatbot coach. Specifically, we need to acknowledge that
making an LLM-powered chatbot capable of asking challenging
questions increases the risk of manipulating clients’ emotions in
a harmful manner, as Cabrera et al. [13] discussed in the context
of why chatbots need human supervision. Therefore, while Liu et
al. [39] reported the effectiveness of introducing the idea of double-
loop learning into skill training, it is also suggested that automating
such learning processes is sometimes difficult, especially when deep
reflection is required.

7.2 Roles of Human Coach in Executive
Coaching Dialogue
Our study also revealed the advantages and disadvantages of human

coaches, especially through the lens of single/double-loop learning.
For example, we can infer from the obtained comments that the
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Figure 8: Guideline for the blended approach of human and LLM-powered chatbot coach for leadership growth in executive
coaching, synthesized through our study. The human coach is suggested to follow the steps to introduce the chatbot coach
successfully and to augment clients’ reflection: 1) introducing the chatbot as complementary text coaching, 2) conducting
pre-session to foster a client’s readiness before initiating chatbot-driven coaching, 3) maintaining a communication channel
with the client during the text coaching period, and 4) monitoring client progress and identify moments to intervene.

human coaches were crucial for inducing clients’ deep reflection
through potentially uncomfortable inquiry. Prior work suggested
that professional coaches can interpret subtle signals of clients,
such as nonverbal behavioral cues during face-to-face conversation,
to pose such questions [4]. Our study also suggested that the exis-
tence of human coaches can contribute to clients maintaining their
engagement with the entire coaching experience. However, human
coaches are not always available, which limits the opportunity for
clients to have reflection instantly; as discussed in Section 2, the
industry of executive coaching faces the problem of lacking profi-
cient coaches. Together with the advantages and disadvantages of
chatbot coaches, the effective blending of both parties is demanded,
in contrast to focusing on the engagement with one side, and our
study also uncovered multiple factors key to achieving it, which
we summarize in the next section.

7.3 Toward Deployment of Chatbot Coach for
Leadership Growth

To conclude this paper, we summarize the guided flow for human
coaches to follow to blend human and chatbot coaches in executive
coaching effectively, the overview of which is presented in Figure 8.

7.3.1 Introduce Chatbot as Complementary Text Coaching. The
workshop indicated that delegating all components human coaches
take in executive coaching to chatbots is not reasonable, given the
significance of actual human presence in influencing clients’ behav-
ior. On the other hand, our study confirmed chatbots’ effectiveness
in reducing the workload of text coaching to keep the clients’ at-
titude to improve their behavior. Thus, clarifying the point that
chatbots serve as a complement to traditional face-to-face sessions
is important.

7.3.2  Conduct Pre-Session Before Introducing Chatbot Coach. Our
study also suggested the importance of setting a clear goal for text
coaching to ensure a successful experience. In detail, due to the
nature of chatbots, efficient usage naturally forms within the client
through use when their readiness is enough. Thus, the human coach
is encouraged to spend a certain amount of time with the client to
adjust the difficulty level of the goal and expected outcome, which
would last 30-60 minutes.

7.3.3  Maintain Communication Channel after Text Coaching. Fur-
thermore, the presence of the human coach should be conveyed

during the text coaching period to keep the client’s motivation and
readiness. A communication channel after text coaching, e.g., the
client sending its summary to the human coach and the coach
leaving reactions to it, would be recommended.

7.3.4  Monitor Client Progress and Identify Moments to Intervene
Critically. Our study confirmed that the intervention from the hu-
man coach is desired to induce deeper reflection, e.g., double-loop
learning. Currently, the best way to have such opportunities re-
mains an open question. As implied in Section 6.2.2, it would be
hard for clients themselves to initiate such conversation as it is by
nature mentally challenging. Therefore, the coach needs to monitor
their progress by, for instance, paying attention to the summary
report the clients send or introducing a quick survey after the text
coaching to ask about their satisfaction.

7.4 Implication for Chatbot-Based Reflection
Support in Other Settings

The advantage of the chatbot coach we discussed in Section 6.2.1
shares aspects with that of the chatbots in other domains as dis-
cussed in Section 2.3, that is, being available when the human
coach is not present and providing consistent feedback or answers.
Furthermore, the recent advancement in LLM enables chatbots to
ask natural and reasonable questions to foster actions to achieve
the planned goal, showing a greater capability than a previously-
explored chatbot, e.g., scripted feedback of the health coach in [43].
Meanwhile, in the context of executive coaching, the importance
of nurturing a space for critical introspection has been highlighted,
and we conclude that a blend of human and chatbot coaches is
necessary. Such a design can apply to reflection support in other
domains, where users need to be rigorously challenged by external
sources to transition into a more ideal state. For example, Li et
al. [38] explored the design of LLM-powered chatbots to encourage
moderate smartphone use and emphasized the importance of per-
sonalized dialogue. This work can be augmented by our exploration
into a complementary strategy, namely, the blended form of human
and chatbot coaches. In addition, Lee et al. [37] showed that, for
mental health care, not only providing care from a chatbot but also
asking users to provide care for a (vulnerably conditioned) chatbot
can be effective. This practice can be used in a blended manner,
in which human therapists contribute to clarifying the goal of the
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interaction with a chatbot and maintaining the motivation to con-
tinue caring for the chatbot. Our empirical findings highlight an
emerging theme that demands this blended approach, especially in
the era of rapidly evolving LLMs.

8 CONCLUSION AND FUTURE WORK

We clarified the potential of an LLM-powered chatbot to foster
one’s deep reflection to achieve leadership growth by taking ex-
ecutive coaching as a study field. Our studies in actual coaching
scenes revealed the strength of both human coach and chatbot
coach and synthesized a way to combine them to realize optimal
reflection experience. The current study involves a limited number
of coaching organizations, which might result in homogeneous
samples sharing a single cultural context. Thus, more participants
(especially coaches) at different organizations are expected to verify
the findings further.

In addition, since individual coaching experience varies signifi-
cantly, conducting a comparison study with a baseline condition
was difficult without involving a large participant pool. Rather, we
co-designed with both coaches and clients to advance the practice
with an emerging technology. Again, a larger user study with a
baseline condition (e.g., dropping one of the key steps we identified
in Section 7.3) will bring additional evidence to quantify the effect.
It would be beneficial if we could conduct the study in the long
term because it would reduce the possibility that a novelty effect
occurred, as pointed out by Weber et al. [61].

Discussion on ethical considerations is also crucial to push the
deployment of the chatbot forward. For example, clarifying the role
of the chatbot and the scope of information sharing when intro-
ducing the chatbot (see Section 7.3.1) would be crucial in terms of
both data privacy and psychological safety. Here, the standard in
executive coaching about confidentiality [27] can also be applied to
this blended approach. At the same time, the necessity of monitor-
ing the risk of introducing bias or discrimination in chatbots [20]
is common to us, while we believe that our design of trying not to
personify the chatbot can be a remedy.

Furthermore, we can extend the blended approach to develop
a socio-technical tool that allows practitioners to leverage the ap-
proach in other domains, as Sadek et al. [53] suggested. At the same
time, we need to be aware that the outcome of chatbot coaches
may evolve with the future advancement of LLMs. Nevertheless,
we believe that our qualitative data show the enduring value of
human coaches and consistently support the benefits of the blended
approach.
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