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Life coaching can contribute to goal attainment, quality of life, and psychological well-being enhancement. We
explored the capacity of a speech-based conversational agent coach (CAC) to deliver a coaching program for goal
achievement in two studies. Participants showed a significant increase in personal growth initiative (PGI) after
completing the program both in the pilot and the main study. Participants in the main study additionally re-
ported a significant increase in life satisfaction (SLS) and a significant decrease in negative affect (PANAS-N).

Usability of the application, satisfaction with the coaching program, and adoption intention were rated positively
in both studies. The results suggest that working on goal achievement with the CAC had a positive impact on the
psychological well-being of the participants. The study provides an empirically-validated approach for auto-
mated coaching interventions and highlights the potential of conversational agents for delivering life coaching.

1. Introduction

Life coaching is a result-oriented process in which a coach facilitates
the enhancement of life experience and goal attainment in personal and
professional life (Grant, 2003). Coaching focuses on boosting personal
development and promoting the positive aspects of the human being,
rather than on psychopathology (Grant, 2003). Previous studies have
found that coaching contributes to enhancing psychological well-being,
quality of life, goal achievement, and resilience (Grant, 2003; Grant
et al., 2009; Green et al., 2006).

Due to their complexity, coaching sessions are typically conducted
by professional human coaches. Here, we wanted to explore whether a
speech-based conversational agent could be implemented for this
purpose.

Conversational agents are systems that communicate with users
using natural language, either written or oral (Diederich et al., 2019).
Speech-based conversational agents use natural language processing to
interpret human speech and synthesized voices to communicate with
humans. A widely expanded form of speech-based conversational agents
are voice assistants (e.g., Siri or Google Assistant), which run on
purpose-built speakers, smartphones, and other devices. It is estimated
that nearly half of the adult population in the United States uses them
(Pew Research Center, 2017).

Voice assistants are currently used in everyday life for functions such
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as music playback, content reading, or obtaining the weather forecast
(Hoy, 2018). They add some other features usually developed by
third-party developers that expand their basic functionalities by inter-
facing via voice with services, apps, and devices, all interconnected
through cloud services (Hoy, 2018).

The actual range of functions available to the final user on these
devices is still very limited. Another disadvantage is the lack of a com-
mon metric to evaluate the replies against human judgement for
conversational agents (Merdivan et al., 2020). However, thanks to their
rapid expansion, affordability, ability to understand and respond using
natural language, and being perceived as engaging and natural (Pew
Research Center, 2017), voice assistants, and speech-based conversa-
tional agents in general, present a great potential for a wide range of yet
unexplored uses.

One of the areas in which speech-based conversational agents could
expand is for health-care and well-being related applications (ter Stal
et al., 2020). E-health applications have been highlighted as promising
tools that can encourage the adoption of healthy behaviors (Kreps and
Neuhauser, 2010) and palliate access challenges to health services
(Whitten et al., 2001). In this regard, previous works have already
examined potential applications of speech-based conversational agents
to promote physical (Albaina et al., 2009; Watson et al., 2012) and
mental (Hudlicka, 2013; Ly et al., 2017) health.

Some studies refer to conversational agents as coaches when they are
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developed for well-being related purposes (Albaina et al., 2009;
Hudlicka, 2013; Watson et al., 2012). However, they generally do so in
the sense of trainer, tutor, advisor, or recommender, rather than in the
sense of a conversational agent that adopts the role of a life coach and
delivers a full coaching program based on techniques from the field of
Coaching. In fact, the lack of a precise understanding of what constitutes
an e-coaching system and how it differs from other types of approaches
has been previously highlighted (Kamphorst, 2017).

Coaching has available a series of techniques for self-development
and well-being improvement which need to be recognized as inherent
to the discipline (Kamphorst, 2017; Whitmore, 2010). The role of the
coach is not to teach pupils, give suggestions, or advise clients, as it
might be the case with other approaches such as tutoring, mentoring, or
consulting. The primary aim of coaching is to accompany the coachee in
forming well-designed goals and developing an effective action plan, to
stimulate ideas and action, and to ensure that the goals are consistent
with the coachee’s main life values and interests (Ives, 2008).

Here, we introduce a speech-based conversational agent life coach
(hereafter, CAC) that delivers a complete coaching program for goal
achievement based on well-established coaching techniques. The pro-
gram is aimed at the adult, non-clinical population. The CAC is inspired
by the foundations of Positive Technology (Riva et al., 2012), which
promotes the development of emerging technologies to improve the
quality of life and well-being of people.

2. The coaching approach

A key strategy of the coaching practice is the asking approach
(Stoltzfus, 2008; Whitmore, 2010). Coaching questions are intended for
boosting reflection and leading to meaningful change. They are char-
acterized by being open questions, and generally start with what, when,
who, where, or how/how much. The questions relating to why are typically
avoided in coaching practice for being considered to evoke defensive
reactions rather than information responses or facts (Whitmore, 2010).

The process of asking questions is usually structured around a
conversational model that allows advancing towards setting an agenda,
defining what to work on, creating meaningful goals, developing op-
tions, addressing obstacles, and taking action (Stoltzfus, 2008). The
coaching conversation can be also supported with other exercises and
techniques.

Many coaches conduct some initial assessments to gain an overall
view of where the client stands in life at that given moment to help them
identify what areas in their life need more work. The contributions of the
Quality of Life Therapy (QOLT) approach (Frisch, 2006, 2016) are
particularly useful in this regard. According to QOLT, the value or
importance assigned to a particular area of life is key to understanding
life satisfaction (Frisch, 2006). Satisfaction in highly valued areas, the
ones that the person cares about the most, has a great influence on
overall life satisfaction (Frisch, 2006). For that, it is important to put
energy into the areas that are most relevant to the person. Highly valued
areas are not universal, as they are relative to each person. The happiness
pie technique (Frisch, 2006) is an exercise aimed at identifying and
reordering personalized priorities in this respect. By comparing two pies,
one that represents the current time and energy dedicated to each of the
main areas of the person’s life, and another that represents the ideal time
and energy dedicated to these areas, the individual is able to reflect on
potential imbalances between the two versions and realize what areas
need to be prioritized (Frisch, 2006).

In addition, the importance of setting goals in alignment with the
person’s values has been highlighted by multiple coaching approaches
(Cox et al., 2014). Values define what is most important to the person
and can act as a driving force in individuals’ goals and actions. However,
values are deeply ingrained assumptions, for which people are not
generally consciously aware of them (Stoltzfus, 2008). Values discovery
as a preceding exercise to goal setting is an important process to become
in touch with who the person is and what they truly value in life.
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Including values discovery in the coaching process provides a more
holistic approach to personal development which should ultimately
contribute to enhanced well-being (Grant and Cavanagh, 2010). Values
discovery is best approached by examining and selecting specific values
for each of the main areas of life (Stoltzfus, 2008).

Concerning goal-setting, the SMART criteria (Doran, 1981) are one
of the most widely used tools in coaching for this purpose (Stoltzfus,
2008; Whitmore, 2010). While several versions exist regarding the
meaning of the mnemonic acronym, a commonly utilized version is that
SMART stands for Specific, Measurable, Achievable, Realistic, and Time--
based. In particular, specific refers to the fact that the goal states spe-
cifically what the person wants to accomplish. Measurable means that
the goal contains some accountable aspects and has indicators, so that it
is possible to evaluate if the goal is being attained. Achievable is related
to the fact that it is in the power of the person to achieve the goal, and
will not depend on anyone else. Realistic means that the person can
realistically achieve their goal, and time-based is related to the fact that
the person needs to think of a time frame, regarding when the results
will be achieved.

Finally, a common practice to support goal attainment in coaching
are visualization techniques. Research suggests that imagining one’s
future success can contribute to improved performance (Ruvolo and
Markus, 1992). The aim of visualization exercises is to promote
goal-directed behavior by increasing the person’s expectation for suc-
cess (Alberts and Poole, 2019). A typical form of visualization involves
listening to a script of a successful experience in which the individual is
invited to close their eyes, relax, and imagine the situation described
from a first-person perspective (Aymerich-Franch and Bailenson, 2014;
Ayres and Hopf, 1993).

2.1. Coaching intervention program for the CAC application

The coaching program used in our studies was developed ad hoc for
the CAC application. Guided by the CAC, participants decided the area
of life in which they wanted to work, found their core values for that
specific area, built a goal based on the SMART criteria for goal setting,
and put the goal into practice. The experimenters did not intervene in
the coaching process in any way and the participants had complete
freedom to decide about the goal they wanted to work on and
implement.

The coaching program used in the main study had a total length of
three sessions, which were delivered weekly for three weeks. The
version initially developed and used in the pilot study contained four
sessions, consisting of an introductory session and three coaching ses-
sions. For the final version of the coaching program, used in the main
study, the introductory session and the first coaching session were
merged into a single session (see 6.3.Results of the Pilot Study).

Sessions were individual and unfolded in the following manner.
Session 1 started with a self-introduction of the CAC, which presented
itself as “NORIKA, your virtual coach”. Subsequently, there was an
introduction to the coaching program and to the functioning of the app,
the initial well-being questionnaires (see 5.2. Measures) were completed,
and then, there was an introduction to the basic dynamics of coaching.
Following this, the participants were guided through a variant of the
happiness pie exercise (Frisch, 2006). For that, participants were
requested to draw two pies, one that represented the current time and
energy dedicated to each of the main areas of their life and another that
represented the ideal time and energy dedicated to these areas. Some
examples of areas were given, but the participants were free to list the
areas that applied to their own life, with no pre-established categories.
Then, the CAC asked a series of questions (e.g., what area/s of the cake
really need/s changes to see an enhancement in your well-being?) that
invited to reflection and ultimately allowed the participants to decide in
what area of life they wanted to work during the program. After that, the
CAC helped the participants identify their core values for that specific
area. In the last part of the session, the CAC guided the participants
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through a series of questions to identify the changes that were needed in
that particular area and what could be done to achieve those changes.
This was done in alignment with the core values of the participant. The
participants then chose one of the particular ideas that had listed and
re-wrote it following specific indications in line with the general
coaching practice for goal setting (e.g., write the idea in positive, not in
negative). The resulting goal was kept as the potential goal in which the
participants were going to work on in the coming sessions. At the end of
the session, the participants stated the extent to which they were
committed to achieving their goal.

In session 2, the SMART criteria for goal setting were introduced and
the participants were guided towards transforming the goal they chose
in the previous session into a goal that met the SMART criteria. Partic-
ipants were also given the option of choosing a new action from the list if
they were not satisfied with the goal they had from the previous session.
If they did so, they were guided again through the same process con-
ducted in session 1 until they had the goal ready, and then applied the
SMART criteria. As in the previous session, the participants stated the
extent to which they were committed to achieving their goal at the end
of the session.

In session 3, participants initially answered to what extent they had
achieved their goal so far. Then, the goal was revised and reframed if
needed following the five dimensions of the SMART criteria. Then, a
visualization process was conducted in which the participants were
invited to imagine they had already achieved their goal. After thor-
oughly experiencing this state, they were asked to realize all the steps
they did to reach that point. Once the visualization concluded, they were
guided towards writing as specifically as possible what they were going
to do to achieve their goal, as well as how, when, and with whose
support, in accordance to what they saw in the visualization. To
conclude the session, the participants were asked again about their level
of commitment to their goal, and the final well-being questionnaires
were completed (see 5.2. Measures).

Table 1 summarizes the content of the sessions.

3. Technical characteristics of the CAC

A natively developed app for iOS was built for implementing the
CAC. The iTunes file sharing was used to upload the files containing the
different coaching sessions, the accompanying visual material, and to
deliver and collect data for the questionnaires (see 5.2. Measures). The
application was adapted for iPhone and iPad. For the current studies, a
5.5-inch screen iPhone was used.

During the session, the app used the native iOS text-to-speech to
guide the participants through the session by voice. To facilitate user
interaction, the application used the native speech-to-text abilities so it
could discern among a series of pre-set possible answers which were
used to decide how the session developed among a set of possible

Table 1
The three-week coaching program with the CAC.

Session  Aim Contents

1 Defining a goal'

Introduction to coaching program / app
functioning
Self-evaluation satisfaction areas of life
Determining a specific area of life for
improvement

- Identifying core values for that area

- Defining a goal in line with the core values
2 Working towards - Introduction to the SMART coaching model

the goal I - Working towards achieving the goal based on
the SMART model
3 Working towards - Working towards achieving the goal based on
the goal II the SMART model (II)

Visualization exercise

! In the pilot study, Session 1 was divided into two sessions: introduction to
the program (Session 1) and defining a goal (Session 2).
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options.

For the coaching program, the range of possible answers on each
decision point was limited to either one or two. One possible answer was
used in some reflection and written activities for the participants to
indicate that they had completed the activity and were ready to proceed.
This was indicated with the word “next”. This word was also used in
more complex answers as a final word so that the app understood that
the participants had finished their intervention. Two possible answers
were used in the dialog to respond to yes-no type questions. An example
of the conversation between the CAC and the participant is as follows:

CAC: Now that your goal is set, we will do a visualization exercise to help
you achieve your goal. Are you ready?

PARTICIPANT: Yes / No

CAC (if Yes): Excellent. Let’s continue

CAC (if No): No problem, you can pause and resume when you are.

The participants were able to interact with the CAC verbally and
through a touchscreen. The coaching sessions were principally voice-
based, with some accompanying visual material (e.g., illustration
images).

The interface was designed to be very simple and easy to use. Also,
the non-embodied coach design was aimed at focusing exclusively on
the guiding voice of the CAC and to avoid unnecessary distractions
during the session. A simple turquoise big static circle with a smaller
white inner circle was displayed in the middle of the screen during the
sessions, for the entire session, except when some visual material was
presented.

Additionally, there were two buttons on the bottom side of the
screen. One to pause the session, on the right side, and another to go
back and repeat the last explanation by the CAC, on the left side. The
Menu button was reserved for the experimenters to select the coaching
session. Fig. 1 shows the interface with which participants interacted
during the sessions.

For the questionnaires, each item was presented on the screen and
the participant selected the answer on a Likert scale using the
touchscreen. The answers were encrypted and stored locally on the
device. The files containing the results were later downloaded on a
computer and decrypted for the analysis.

The coaching program was initially delivered in English in the pilot
study. For the main study, the coaching program was translated into
Spanish to facilitate the recruitment of local volunteers.

For the English version, a female-like and a male-like American
English-speaking voices were made available to the participants to
choose their virtual coach among the text-to-speech voices available in
i0S. When the program started, the voice, regardless of which one was
selected, introduced itself as NORIKA. For the Spanish version, a female-
like voice was used for being the only one available in Castilian Spanish.

A voice sample of the CAC (English version, female-like) is available
in the supplementary material (see SI — CAC).

MENU

S ®

Fig. 1. Interface of the coaching application that was displayed during
the sessions.
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4. Hypotheses

We expected that completing the coaching program with the CAC
would positively contribute to enhancing the psychological well-being
of the participants. In particular, the following hypotheses were defined:

Hj. The participants will experience an increase in personal growth
after completing the coaching program with the CAC, compared to
before.

Hy. The participants will experience an increase in life satisfaction
after completing the coaching program with the CAC, compared to
before.

Hs. The participants will experience an increase in positive affect
(Hs,) and a decrease in negative affect (Hsp) after completing the
coaching program with the CAC, compared to before.

We additionally evaluated the usability and adoption intention of the
CAC, and satisfaction with the coaching program (see Holzinger et al.
(2008) for a revision of usability attributes). We defined the following
research questions regarding these variables:

RQ;. How do participants evaluate the usability of the CAC?

RQy. What is the participants’ willingness to adopt the CAC in real
life?

RQs. What is the participants’ level of satisfaction with the coaching
program?

5. General method
5.1. Overview

We conducted a pilot study and the main study to examine the
effectiveness of the CAC. Both studies utilized a within-subject design
and the sessions were individual. The participants read the information
of the study prior to their participation and signed a consent form to
participate. The study received ethical approval from the University
where the study was conducted. The pilot study took place within the
University premises. Due to the COVID-19 pandemic outbreak, the
procedure was modified to add new safety protocols and to guarantee
that the main study could be conducted in a regular manner (i.e., weekly
sessions) in the current situation (e.g., intermittent closures of the
University buildings, limitations of free movement, etc.). For this reason,
and after approval by the ethical committee, the main study was con-
ducted in the participants’ homes.

5.2. Measures

To assess the effectiveness of the coaching application to enhance
psychological well-being, life satisfaction, and personal growth, the
following measures were used to collect data before and after the study:

Personal Growth Initiative Scale - PGI (Robitschek, 1998). This scale is
used in coaching to evaluate the active, intentional engagement in
changing and developing as a person. The scale contains both cognitive
and behavioral components and an overall orientation toward change
(Magyar-Moe, 2009). The scale contained 9 items (e.g., I know how to
change specific things that I want to change in my life; I have a good sense of
where I am headed in my life; I have a specific action plan to help me reach
my goals) rated on a 7-point scale (1- strongly disagree — 7 - strongly
agree). The reliability’ of the scale was a = 0.89 (before) and « = 0.94
(after).

Satisfaction with Life Scale — SLS (Diener et al., 1985). This scale is
used to measure global life satisfaction. We adapted the original scale
and retained 4 items (e.g., I am completely satisfied with my life) which

1 All Cronbach’s o values are calculated using the data from the main study
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were rated on a 7-point scale (1- strongly disagree — 7 - strongly agree). It
has been suggested that this scale can be utilized to better understand
general levels of life satisfaction as the person cognitively (versus
emotionally) reflect on their experiences in the world (Magyar-Moe,
2009). Reliability of the scale was o = 0.76 (before) and a = 0.88 (after).

Positive and Negative Affect Scale - PANAS (Watson et al., 1988). This
scale consists of two 10-item scales to measure positive and negative
affect. Participants rated the items on a 7-point scale (1 - not at all - 7 -
very strongly). It has been suggested that combining the use of the
PANAS and the Satisfaction with Life Scale (Diener et al., 1985) can offer
a good overview of where the person stands in terms of an overall level
of emotional well-being (Magyar-Moe, 2009). Reliability of the scale
was o = 0.86 (positive, before), a = 0.95 (positive, after), a = 0.86
(negative, before), and o« = 0.89 (negative, after).

Additionally, the following measures were included as part of the
coaching program:

Commitment to the goal. Towards the end of each session (except for
sessions 1 and 2 in the pilot study), and as part of the coaching session,
the CAC asked to what extent the participant was committed to
achieving the goal that was being designed during the session. Asking
about the commitment of the goal to the clients is a common practice in
coaching sessions oriented at goal achievement. Participants rated
commitment with their goal on a 7-point scale (1- not at all — 7- very
much so).

Goal achievement. At the beginning of the last session, and as part of
the coaching session, the CAC asked to what extent the participant had
achieved their goal so far. Participants rated goal achievement on a 7-
point scale (1- not at all — 7- very much so).

At the end of the study, usability, adoption intention, and satisfaction
with the coaching program were evaluated using the following
measures:

Usability. A usability questionnaire was developed based on Brooke
(1996) to evaluate the usability of the CAC app. The adapted scale
contained 6 items (e.g., The app is easy to use; I would not require the help
of technical support to use the app). Participants rated the items on a
7-point scale (1- strongly disagree — 7- strongly agree). Reliability for the
scale was a = 0.79.

Adoption intention. A questionnaire to evaluate the willingness to
adopt the CAC in real life was developed based on the subscales of
perceived usefulness, perceived sociability, and trust from Heerink et al.
(2009). The adapted scale contained 5 items (e.g., I would like to have
NORIKA on my phone; I would use NORIKA often if I had it; I think NORIKA
would help me achieve my goals if I had it on my phone). Participants rated
the items on a 7-point scale (1 - strongly disagree — 7 - strongly agree).
Reliability for the scale was o = 0.97.

Satisfaction with the coaching program. A version of the Client Satis-
faction Questionnaire (CSQ-8) from Attkisson and Zwick (1982) was
adapted to the needs of the study. The adapted scale contained 6 items
(e.g., I am satisfied with the coaching sessions from NORIKA; I would
recommend NORIKA to a friend; NORIKA helped me to deal with my goals
effectively). Participants rated the items on a 7-point scale (1- strongly
disagree — 7- strongly agree). Reliability for the scale was o = 0.96.

Open-ended comments. Participants were encouraged to provide
feedback and comments regarding their experience with the coaching
sessions and the application.

6. Pilot study
6.1. Participants

Four participants, three females and a male, aged 24-37 (M = 31.5),
who reported not being diagnosed with any severe psychological dis-
order and not having used the services of a professional coach before,
volunteered for the pilot study. Three participants had completed
bachelor’s or master’s degrees, and one participant had completed a Ph.
D. The participants in the pilot study did not receive economic
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compensation for their participation.
6.2. Procedure

Upon arrival at the faculty, the participant was led to a quiet room
and was invited to sit down in a chair with a table in front. Then, the
participant was introduced to the purpose of the study and filled out the
consent form. Following this, the participant was introduced to the
coaching application. Then, the experimenter played a 10-second demo
for each available voice, the female-like and the male-like voices, and
asked the participant which of the two they wanted to be their coach.
The three female participants chose the female-like voice and the male
participant chose the male-like voice. The experimenter loaded the first
coaching session using the voice requested by the participant and placed
the smartphone on the table, in front of the participant.

Once the session started, the experimenter stayed in a corner of the
room and did not intervene in the process. Then, the coaching session
took place. The rest of the sessions unfolded in a similar manner.

Before starting the intervention in session 1, the CAC asked the
participant to fill out the PGI, the SLS, and the PANAS scales on the
smartphone screen. In sessions 3 and 4, when the participant was
working towards building their goal, the CAC also collected how
committed the participant was to achieve their goal. At the beginning of
session 4, the CAC additionally asked the participant to what extent they
had achieved their goal so far.

The length of the sessions varied slightly across participants,
depending on their pace to complete the different steps and activities,
but generally lasted about 12-14 min.

After completing the full coaching program, at the end of the last
session, participants answered PGI, SLS, and PANAS on the screen again.

They also completed a series of questions related to usability,
adoption intention, and satisfaction with the coaching program, on a
separate computer.

Furthermore, the participants were interviewed by one of the ex-
perimenters at the end of the study to help identify flaws in the appli-
cation and the coaching program.

6.3. Results

A paired-sample t-test was used to examine modifications in PGI,
SLS, and PANAS before and after the intervention.

Participants showed a significant increase in PGI (p = .013) and
positive affect (p = .025) after completing the program compared to
before, which support H; and Hs,. While not significant, there was also a
moderate increase in SLS (p = .124) and a moderate decrease (p = .098)
in negative affect, which are in line with Hy and Hgp. The results are
reported in Table 2.

Participants also showed a high commitment to their goal, both in
session 3 (M = 5.5, SD = 0.6) and session 4 (M = 5.5, SD = 0.6). Goal
achievement at the last session was rated on average as M = 4.25 (SD =
1.5).

Usability of the application (M = 6.53, SD = 0.45), satisfaction with
the coaching program (M = 6.06, SD = 0.21), and adoption intention (M
= 5.75, SD = 0.35) were all rated high by the participants.

Table 2
PGI, SLS, PANAS before and after the coaching program for the pilot study.
Before After t P
M SD M SD
PGI 4.5 .35 5.83 .5 —5.28 .013
SLS 4.87 .59 5.62 .14 -2.12 124
PANAS-P 5.4 49 5.97 .69 —-4.17 .025
PANAS-N 2.2 .82 1.37 .35 2.37 .098
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6.4. Modifications in the coaching app after the pilot study

In the course of the interviews, the following aspects emerged. First,
some participants pointed out at several aspects of the coaching scripts
that required clarification. Second, some participants suggested the
possibility of joining Session 1 and 2 in a single session as Session 1 was
very introductory and they would have preferred to advance further in
the coaching program from the first session. Third, some participants
mentioned that they would have liked to have more privacy during the
coaching sessions as the presence of the experimenter in the same room
inhibited their conversations with the CAC. All these aspects were
addressed in the main study. Specifically, the sessions were revised for
clarity and restructured into three instead of four sessions. Participants
were also given more privacy in the main study (see 7.2. Procedure for
the Main Study). Additionally, we added the measurement of commit-
ment with the goal also in the script for Session 1 of the main study, so
that this measure was consistently collected across sessions.

7. Main study
7.1. Participants

Thirty-two participants took part in the study and thirty completed
all sessions. The final sample (n = 30) included 16 females, 13 males,
and 1 non-binary participants. The age range was 20-66 (M = 40.47, SD
= 9.66). Seven participants had completed studies below university
degrees, 19 had bachelor’s or master’s degrees, and 4 had completed a
Ph.D. All participants reported not being diagnosed with any severe
psychological disorder and not having used the services of a professional
coach before. The participants in the main study received 15 Euros for
their participation.

7.2. Procedure

The main study was conducted in the participants’ homes, following
similar studies (Jeong et al., 2020). The participant was previously
requested to have ready a quiet room with a table and a chair where they
would not be disturbed during the process and an adjacent room also
with no-one else on it where the experimenter could wait during the
study. Upon arrival at the participant’s home, the experimenter invited
the participant to sit down in the chair, introduced the purpose of the
study, and requested the participant to fill out the consent form. After
that, the experimenter loaded the first coaching session and placed the
smartphone on the table, in front of the participant.

Once the session started, the experimenter moved to an adjacent
room to offer more privacy to the participant. The experimenter did not
intervene in the process unless the participant experienced some tech-
nical doubt or difficulty. The subsequent sessions unfolded in a similar
manner. Participants were requested to complete sessions 2 and 3 in the
same space as session 1.

Before starting with the coaching program in session 1, the CAC
asked the participant to fill out the PGI, the SLS, and the PANAS scales
on the smartphone screen. Then, the coaching session took place. To-
wards the end of each session, the CAC collected how committed the
participants were to achieve their goal. At the beginning of session 3, the
CAC additionally asked the participant to what extent they had achieved
their goal so far.

After completing the full coaching program, at the end of the last
session, the participants answered PGI, SLS, and PANAS on the screen
again. Additionally, the participants completed pen and paper ques-
tionnaires related to usability, adoption intention, and satisfaction with
the coaching program.

The length of the sessions varied slightly across participants,
depending on their pace to complete the different steps and activities,
but generally lasted about 15-20 min.

Due to the pandemic situation, additional safety protocols were
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undertaken for this study. In particular, both the participant and the
experimenter wore face masks and kept a large interpersonal distance at
all times. The experimenter wore globes to manipulate the smartphone.
The smartphone was placed in a sealed plastic bag. After each session,
the bag was replaced by a new one and the smartphone was wiped with
rubbing alcohol.

7.3. Results

A paired-sample t-test was used to examine modifications in PGI,
SLS, and PANAS before and after the intervention.

Participants showed a significant increase in PGI (p = .001) and in
SLS (p < .001) and a significant decrease in negative affect (p < .001)
after completing the program compared to before, which support Hy, Ha,
and Hsp. While not significant (p = .596), there was also a moderate
increase in positive affect, in line with Hs,. The results are reported in
Table 3.

Participants also showed a high commitment with their goal (M =
6.17, SD = 1.01, session 1; M = 6.03, SD = 0.99, session 2; M = 6.4, SD
= 0.85, session 3). Goal achievement at the last session was rated on
average as M = 4.7 (SD = 1.29).

Usability of the application (M = 6.14, SD = 0.77) was rated very
high, and satisfaction with the coaching program (M = 5.12, SD = 1.29),
and adoption intention (M = 4.33, SD = 1.84) were rated medium-high
by the participants.

8. Overall discussion

We presented a speech-based conversational agent coach that is
capable of delivering a basic coaching program for goal achievement
based on coaching techniques. We tested its effectiveness in the pilot
study and the main study, with a total of 34 participants that completed
the full program.

The results of the two studies suggest that the application was able to
effectively deliver the coaching program to the participants, engage
them with their goals, and contribute to their achievement. While not all
measures were significant in both studies, participants reported a
consistent increase in PGI, SLS, and positive affect, and a consistent
decrease in negative affect, in line with our hypotheses, which suggests
that the coaching program positively contributed to overall well-being,
life satisfaction, and personal growth. Furthermore, in response to our
research questions regarding usability, adoption intention, and satis-
faction with the program, the participants from both studies reported a
high (pilot) and medium-high (main study) level of satisfaction with the
coaching program, as well as a high (pilot) and medium-high (main
study) interest to adopt the application in real life. The usability of the
application was rated very positively in both studies.

The results of the study also support previously existing literature
that has highlighted the benefits of working on goal achievement for
psychological well-being (Brunstein, 1993; Spence and Grant, 2007) and
further contribute to empirically validating the effectiveness of
coaching.

In recent years, an increasing number of smartphone applications to
enhance mental health have become available to users. However, these
applications are not always supported by empirical evidence that dem-
onstrates their effectiveness (Chittaro and Vianello, 2016; Radovic et al.,

Table 3
PGI, SLS, PANAS before and after the coaching program for the main study.
Before After t P
M SD M SD
PGI 4.74 1.00 5.47 1.09 -3.84 .001
SLS 4.97 .85 5.65 .90 —4.99 <0.001
PANAS-P 5.92 .70 6.02 .86 —0.54 .596
PANAS-N 2.23 1.05 1.54 .83 4.31 <0.001
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2016) and do not always use solid evidence-based techniques, which can
be counterproductive for the end-user (Aymerich-Franch and Johnston,
2019). The results of the study are also encouraging towards the possi-
bility of using conversational agents for well-being improvement, which
could contribute to universalize access to validated resources for goal
achievement and psychological well-being enhancement.

While the capabilities of conversational agents for contributing to
well-being improvement might still be limited, especially compared to a
human coach or therapist, they might also offer a series of advantages. In
particular, there has been a historical reluctance to seek professional
help to enhance psychological well-being, which is mostly explained by
fear of stigmatization and of being judged, as well as by the elevated
costs of visiting a professional (Corrigan, 2004; Sareen et al., 2007;
Wang et al., 2005). Conversational agents might be free from the stigma
that has traditionally been associated with receiving psychological help
from a professional. Users might perceive these agents as unable to judge
them for being a machine and not a human being and thus find it easier
to share personal information with them compared to a human coach. In
this regard, some participants mentioned in the open-ended comments
that: “I would rather have NORIKA as my coach because sometimes you
can feel shy to talk to a real person to share your stuff” or “I think
someone that has difficulty to talk to a real human might find it easier to
talk to NORIKA because you don’t feel judged”. Furthermore, conver-
sational agents for well-being could also offer much more flexibility than
a human professional as they could be used anywhere, any time. Also,
people that generally prefer using self-help methods might benefit from
a significantly more advanced technology than the current existing
platforms for self-help. In addition, an agent of these characteristics
would be much more affordable than a professional coach, or even free,
for the end-user.

That said, while most participants accepted the CAC as an effective
virtual coach, several also expressed a preference for a human coach
over a virtual one in the open-ended comments, were they to choose
between both (e.g., “I think I'd feel better with a human than with a
machine, I missed the human warmth™).

The study presents some limitations which should be taken into
consideration. First, we did not include a control condition in the main
study as initially planned. The main study was moved to the partici-
pants’ homes as a result of the pandemic situation. Since the sur-
rounding environment of the participants remained constant only across
sessions but not across subjects a mixed design was discarded. However,
the lack of a control group leaves an open door to the question of
whether or not the observed effects are really being caused by the
intervention. Also, the before-after design may have induced the par-
ticipants to feel that they had to report making progress and enhanced
well-being to content the researchers after completing the study. These
limitations are also reported in previous studies that have used a similar
design (Grant, 2003; Jeong et al., 2020).

Additionally, there are some aspects of the application that can be
improved. Specifically, some participants mentioned that the “voice
sounded robotic” and that the CAC “needed to be more interactive”.
Others also requested that ideally they “would have liked more ses-
sions”. Future work will involve working on the capacity of the CAC to
become more interactive and on improving the naturality of its voice.

Ultimately, the results of the study provide an empirically-validated
program for coaching interventions delivered by autonomous agents,
add to previous literature that highlights the benefits of coaching for the
psychological well-being (Grant, 2003, 2009; Green et al., 2006; Spence
and Grant, 2007), and contribute to further explore the applied uses of
emerging media for well-being enhancement (Reinecke and Eden,
2017).
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