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Abstract

The increase in health problems due to smoking or
lack of physical activity has created the incentive to
develop a virtual coach to help people with smok-
ing cessation and increase physical activity. In this
study, a mixed-methods analysis (thematic analy-
sis, quantitative analysis, and a literature study) was
carried out to find out what the reasons are for want-
ing to stop or continue using this virtual coach.
By using triangulation, themes were found. The
three themes found are the authenticity of the in-
teraction, the caring character of the virtual coach,
and the content of the interactions. Based on these
themes, recommendations have been given on how
to improve the virtual coach. The recommenda-
tions suggested are to improve the interactivity of
the chat between the virtual coach and the partic-
ipants, tailor the content of the interactions to the
participant’s personal needs, and make use of gam-
ification approaches to increase motivation.

1 Introduction

In media, a reoccurring theme of experts pleading for people
to start living a healthier lifestyle can be seen (e.g., [1], [2]).
Not only is it important to make people more aware of healthy
lifestyle choices, but it is also necessary. For example, smok-
ing does not only influence the health of a smoker itself but
also the people around them [3].

To help tackle this problem the Perfect Fit initiative was
brought into life. “The initiative strives to design a method
that is as well flexible as personalized to help people quit
smoking and increase their physical activity” [4]. As part of
this initiative, an experiment has been carried out to gather
data for and test a reinforcement learning approach for moti-
vating people to do preparatory activities for quitting smoking
and increasing physical activity [5].

This experiment has been designed and implemented by
members of the interactive intelligence group of the intelli-
gent systems department of the TU Delft. A conversational
agent Sam who acts as a virtual coach was implemented [6].
After a screening questionnaire and a pre-questionnaire, par-
ticipants (recruited from the online recruiting platform Pro-
lific [7]) had multiple sessions with the virtual coach Sam.
After these sessions, a post-questionnaire was held. The goal
of this questionnaire was to collect data about the acceptance
of the agent Sam by the participants. The whole experiment
structure can be found in Albers and Brinkman [5].

The challenge is now to understand and analyze the data
gathered by this experiment to gain insights into what aspects
influence the acceptance of the virtual coach by the partici-
pants and how this might correlate with certain user charac-
teristics or user groups. This is done by carrying out a mixed-
method analysis that tries to answer the research question:
“What are reasons for wanting to stop or continue using
the virtual coach Sam?”.

In similar research, it can be seen that the reasons for want-
ing to continue or stop with a virtual coach play an influence

in the final acceptance of a virtual coach by people. For ex-
ample, in a study where researchers looked at the develop-
ment, usability, acceptability, and feasibility of a smartphone
app promoting an active lifestyle in lower-educated working
young adults [8]. The researchers found that people were
more inclined to continue using the app because a tracker that
the participants had to use in combination with the app was
quite comfortable to wear. This was one of the reasons that a
higher acceptance rate of the app was measured.

Research like mentioned above and others (e.g., [9]-[13])
were used to substantiate the findings of this study. The main
results of the study were three themes, the authenticity of the
interaction, the caring character of the virtual coach, and the
content of the interactions. Based on these results recom-
mendations were given on how the virtual coach Sam could
still be improved. The recommendations suggested are to im-
prove the interactivity of the chat between the virtual coach
and the participants, tailor the content of the interactions to
the participant’s personal needs, and make use of gamifica-
tion approaches to increase motivation.

In the remaining part of the paper the methodology used
to find these results will be discussed (Section 2). Also, the
findings will be explained in more detail (Section 3). In the
last part of the paper, the ethics and improvements that could
be made to this study will be discussed together with the con-
clusion (Sections 4, 5, and 6).

2 Methodology

An inductive, latent thematic analysis was carried out during
this study [14]. In this study, the phases of the thematic anal-
ysis were divided into four steps: data preprocessing, coding
of the data, finding and analyzing themes, and reporting the
results in the form of this paper. Steps 1-3 together with how
the data was collected are explained in the sections below.

2.1 Data collection

The data used for this study has been collected by Albers
and Brinkman [15] through the online recruiting platform
Prolific [7]. A pre-screening questionnaire was held to de-
termine the eligibility of the participants for the study. If
participants passed the pre-screening, they were invited for
a pre-questionnaire. The pre-questionnaire contained ques-
tions to gather more information for example about the quit-
ting self-identity, personality type, or physical activity iden-
tity. Parts of the data collected from the pre-screening and
the pre-questionnaire were used during the quantitative data
analysis. In Section 3, the exact data used is depicted in Table
3,5,7,and 8.

After the pre-questionnaire, participants were invited to
have five sessions with the virtual coach Sam. According to
the study design [5], during these sessions, participants had
conversations with the virtual coach Sam where it would pro-
pose preparatory activities for smoking cessation and increas-
ing physical activities. After that Sam would try to convince
people to do the preparatory activity and ask in the next ses-
sion about the experience of doing the activity.

At the end of the sessions with Sam, participants filled in
a post-questionnaire. In the post-questionnaire, participants



had to answer how hard it was to do the activities and how
motivated they were to do the activities. In the remaining part
of the post-questionnaire, participants had to answer six ques-
tions about the acceptance of the virtual coach Sam. They had
to give both free-text responses and a numerical satisfaction
rating.

INVITED

« Completed Prolific studies: = 1
 Approval rate on Prolific: z 90%
* Fluency in English

« Daily Smoker

Pre-screening
EXCLUSION

* No informed consent
— .

¢ Not smoking

* Not preparing or contemplating
to quit smoking

 Currently part of another
intervention to quit smoking

« Suspicious response time

Pre-questionnaire
EXCLUSION
* No longer consent to
participate
« Failing attention checks: =z 40%
 Suspicious response time

—

5 sessions with the virtual coach

EXCLUSION

* Failing attention checks: 2 out
of2

« Clearly nonsensical answer to
free-text question

Post-questionnaire

Figure 1: Basic layout of the experiment structure based on the fig-
ure “Experiment_structure. PNG” in Albers and Brinkman [5].

A basic layout of the experiment structure and reasons for
exclusion of participants is illustrated in Figure 1 based on the
figure “Experiment_structure.PNG” in Albers and Brinkman
[5]. At the end of the experiment, after exclusion, 500 par-
ticipants were left. All the data, from participants who were
excluded, was removed from the pre-screening and the pre-
and post-questionnaire. Lastly, the data was anonymised.

2.2 Data preprocessing

During this study, not all the data that was collected by Al-
bers and Brinkman [5] was used. The research question of
this study was based on one of the acceptance questions of the
post-questionnaire and therefore, next to the data about how
hard it was to do the activities and how motivated participants
were, only the free-text responses and ratings concerning “Do
you prefer continuing or stopping to work with the conversa-
tional agent Sam?” were used from the post-questionnaire.

To be able to start with the thematic analysis, the quantita-
tive data had to be preprocessed. Some of the data had to be
averaged and reversed. During the data collection, the partici-
pants had to fill in multiple psychometric tests. Psychometric
tests are tests designed to show for example participants’ per-
sonality types or cognitive abilities. The results of these tests
had to be processed. To test the reliability of these psycho-
metric tests, the Cronbach’s alpha was calculated (Table 1).
According to George and Mallery [16, p. 231], all the psy-
chometric tests have a good to an excellent score.

Psychometric test Score | Interpretation
Physical activity identity 0.89 Excellent
Quitting self-identity 0.76 Good

Table 1: Cronbach’s alpha score for the psychometric tests.

2.3 Coding of the data

The first step of the thematic analysis was to get familiar with
the 500 free-text responses and to write down some initial
codes that could be used. The next step was to start making
an initial coding scheme. In total four coding sessions were
performed to code every one of the 500 free-text responses
and make a semi-final coding scheme.

To introduce less bias a double coder, who also worked
on a similar research question, was introduced to the coding
scheme. First, the double coder was trained. For the first
five free-text responses, a demonstration was given on how
to code them. The next fifteen free-text responses were then
coded by the double coder. After coding each response, the
original coder would give feedback. After the training ses-
sion, the double coder coded the remaining responses.

To measure the interrater reliability the Cohen’s kappa was
calculated. The value of the Cohen’s kappa was 0.60 which
signifies a moderate agreement between the coders [17]. To
increase the agreement, the original coder and double coder
discussed all the codes for the free-text responses that they
disagreed on. Some codes were removed entirely from the
coding scheme, while others were merged or the names were
changed. This resulted in the final coding scheme which was
used for the remainder of the thematic analysis and which can
be found in [18].

Codes that were not used by the double coder and from
which the meaning of the code was already represented by
other codes were removed. For example, after discussion
with the double coder, the code “empathetic” was removed
because the code “understanding” already covered it.

Secondly, when the names of the codes did not cor-
rectly represent the meaning of the codes these names were
changed. For example, after discussion, it became clear that
the code “not authoritative enough as bot” was too vague. In
the final coding scheme, it was changed to “cannot respect a
bot”.

Lastly, the merging of the codes happened when codes
were very similar to each other and could be covered under
one new code. This happened, for example, with the codes
“non-judgemental” and “cannot get offended”. These codes
were merged under the new code “Unbiased”.

2.4 Finding and analyzing themes

The next step of the thematic analysis is to find themes in
the data and analyze them. In this study, the themes found
were devised from the final coding scheme and the quantita-
tive data. Finding themes and analyzing them is an iterative
process. After each round of analysis, it is important to go
back to the data to see if all the themes are still relevant [19].

To analyze the themes triangulation was used, more specif-
ically method triangulation was used. Method triangulation is



using thematic analysis, quantitative data analysis, and a lit-
erature study together to find themes and explain them.

The goal of the literature study was to search for similar
research to this study to use their findings for hypotheses and
confirmation of the results of this study. For example papers
about acceptance of virtual coaches and acceptance of tech-
nology. To search for the literature, pearl growing, snow-
balling and citation searching was used [20][21].

For the quantitative data analysis parts of the free-text re-
sponses, corresponding satisfaction ratings, and the data col-
lected in the pre-screening and the pre- and parts of the
post-questionnaire were used. The exact data used together
with the results can be found in the 4TU research database
[18]. Before the correlation analysis was started, based on
the themes found, similar research, and general knowledge,
hypotheses were made. Based on these hypotheses and with
the help of correlation analysis, correlations were found be-
tween themes and the satisfaction rating and between themes
and the other quantitative data.

To calculate the correlations, the Pearson correlation coef-
ficient was used [22]. Before the correlation analysis could
be done between the themes and the user characteristics, the
data of the themes first needed to be translated to ordinal data.
This was done by summing the number of codes (that were a
part of this theme) present in a response. This data was then
used to correlate against the user characteristic data.

In the correlation tables of Section 3, two values will be
used. The R stands for the Pearson’s correlation coefficient
and the P stands for the probability of this R occurring when
the null hypothesis is true. The R is deemed statistically sig-
nificant when the P < 0.05 [23]. To interpret the correlation
coefficient the Dancey and Reidy interpretation in Table 1 in
Akoglu [22] was used.

3 Findings

In the next subsections, the findings will be explained for the
themes “authenticity of the interaction”, “caring character of
the virtual coach”, and “content of the interactions”. Lastly,
the findings between the numerical satisfaction rating given
by the participants and the user characteristics will be ex-

plained in more detail.

3.1 Authenticity of the interaction

Name of code Percentage
Cannot respect a bot 2%

Did not feel authentic 26%

Not interactive enough 6%

Not the right format 6%

Prefers using other services 16%
Indicates wanting to stop 44%

Table 2: Codes depicted with the percentage that the code was used
in the responses covered by the theme “Authenticity of the interac-
tion”.

“I think that real professionals are way better than a scripted
dialogue”, (P1). One of the themes that emerged is the au-
thenticity of the interactions with the virtual coach. Multiple
participants (P1 - P13) indicated that it felt like talking to a
non-human agent based on the interactions they had with the
coach. Examples of the interaction not being authentic is that
it felt like “a scripted dialogue” (P1) and another participant
saying that it “Didn’t feel I could identify with the response
choices given. everything pointed to the fact it was a bot...”
(P2). This theme covers around 27% of the total responses
and in Table 2 are the codes depicted that this theme consists
out of.

User characteristic R P
Satisfaction rating -0.61 < 0.05
Extraversion -0.02 0.68
Openness to experience -0.08 0.06
Motivation towards doing the ac- || -0.21 < 0.05
tivities

Ease of doing the activities -0.16 < 0.05

Table 3: Pearson correlation coefficients (R) and the corresponding
significance value (P) between the theme “authenticity of the inter-
action” and a subgroup of user characteristics.

Multiple studies (e.g., [24]-[27]) indicate that people in-
teract with computers (or robots) in the same way as to how
they would interact with other people. Thus when partici-
pants do not like the interaction with the virtual coach, one
might expect that there would be a negative correlation with
the satisfaction rating given by the participants. Indeed, a
negative correlation of -0.61 (P < 0.05) was found between
this theme and the numerical satisfaction rating given by the
participants.

Based on the big five personality traits extraversion “in-
dicates the extent that someone seeks interaction with their
environment” and openness to experience indicates “one’s
willingness to try new things” [28]. The expectation would
be that when participants scored higher on extraversion that
there would be a negative correlation with the theme, based
on that people who are extroverted value interaction more.

For openness to experience the expectation would be the
other way around, namely a positive correlation between this
characteristic and the theme. This was based on the assump-
tion that when people are more willing to try something they
base less value on the interaction. In the end, not a significant
relationship could be found between these user characteristics
and the theme, see Table 3.

As indicated in two studies where the relation between mo-
tivation, interaction, and learning was studied, interaction in-
fluences the motivation of participants and their performance
[29][30]. Although these studies were mainly focused on re-
searching learning and e-learning, their results still indicate
the importance of interaction for participants. Based on these
results a negative correlation would be expected between the
theme and the motivation towards doing the activities and the
ease of doing the activities. As shown in table 3, in both cases



a weak negative correlation was found.

Recommendations. Based on the results of the literature
study and correlation analysis, it became clear that the au-
thenticity of the interaction is an interesting factor to look at.
One way to increase the interaction between the virtual coach
and the participants is to focus more on the interactivity (or
two-way interaction) between the virtual coach and the par-
ticipants [25][31]. Another way could be to focus more on the
social rules of human-human interaction to improve the inter-
action between the virtual coach and the participants [25].

3.2 Caring character of the virtual coach

Name of code Percentage of theme
Comforting 9%

Engaging 7%

Friendly 13%

Motivating 47%

Patient 1%

Polite 2%

Supporting 9%

Unbiased 6%

Understanding 7%

Table 4: Codes depicted with the percentage that the code was used
in the responses covered by the theme “Caring character of the vir-
tual coach”.

“..being in contact with Sam gave a feeling of support it
helped a great deal towards the motivation to carry on”, (P14).
The second theme that emerged based on the responses and
the final coding scheme is the positive influence the caring
character of the virtual coach had on the participants. Mul-
tiple participants (P14 - P23) indicated that they felt under-
stood and supported while working with Sam due to his car-
ing characteristics. This theme covers around 20% of the to-
tal responses and in Table 4 are the codes depicted that this
theme consists out of.

Quantitative data R P
Satisfaction rating 0.29 < 0.05
Participant’s age 0.10 < 0.05

Motivation towards doing the ac- || 0.23 < 0.05

tivities

Table 5: Pearson correlation coefficients (R) and the corresponding
significance value (P) between the theme “Caring character of the
virtual coach” and a subgroup of user characteristics.

In several studies where the social connection between vir-
tual agents and participants was studied, it became clear that
a caring and social agent was more readily accepted and re-
sulted in long-term usage by the participants [32]-[34]. This
would suggest a positive correlation between the satisfaction
rating and this theme. In table 5, it is shown that a positive

correlation was found between the theme and the satisfaction
rating given by the participants. This signifies a weak rela-
tionship.

In one study, the researchers looked specifically at the ac-
ceptance of a relational agent for older adults [32]. They
indicated that the social nature of the agent helped with the
acceptance. Therefore, it was interesting to look at if any
relationship could be found between this theme and the par-
ticipant’s age. In the end, a weak relationship was found, see
table 5.

In the same study, the researchers also indicated that an
increase in motivation was seen. Therefore, the expectation
for this study was that there would be a positive correlation
between this theme and the motivation towards doing the ac-
tivities. Indeed a weak relationship of 0.23 (P < 0.05) was
found between the two.

Recommendations. To even further increase the caring
character of the virtual coach an appropriate use of empa-
thetic behavior could be implemented [25][35][36]. One
thing to watch out for is the repetitiveness in the interaction
between the virtual coach and the participants [32].

3.3 Content of the interactions

Name of code Percentage of theme

Clear explanations 4%
Guidance 8%
Helpful 56%
Informative 8%
Interesting 12%

Proposes good ideas or ac- || 12%
tivities

Table 6: Codes depicted with the percentage that the code was used
in the responses covered by the theme “Content of the interactions”.

“It gave me helpful tips that I can use and will help motivate
me to quit smoking”, (P26). The third theme that emerged
based on the responses and the final coding scheme is the
content of the interactions with the virtual coach. Multiple
participants (P24 - P47) indicated that the ideas and activities
given to them during the interactions helped them and that
they felt guided. This theme covers around 45% of the to-
tal responses and in Table 6 are the codes depicted that this
theme consists out of.

Quantitative data R P
Satisfaction rating 0.37 < 0.05
Physical activity identity 0.07 0.12
Ease of doing the activities 0.11 < 0.05
Motivation towards doing the ac- || 0.24 < 0.05
tivities

Table 7: Pearson correlation coefficients (R) and the corresponding
significance value (P) between the theme “Content of the interac-
tions” and a subgroup of user characteristics.



In a study where a multi-stakeholder approach to eHealth
development was researched, the researchers found that sim-
plicity and guidance were valued by the participants [37].
Therefore, for this study, a positive correlation between the
theme and the satisfaction rating given by the participants was
suspected. After analysis, a weak, but significant relation was
found between the two, see Table 7.

Based on the idea that part of the activities proposed by
the virtual coach are physical activities, a positive correlation
between the physical activity identity and the theme was sus-
pected. As depicted in Table 7, not a significant relationship
could be found.

Multiple responses of the participants indicated that the
feeling of being guided motivated them. For example, the
statement from P31 “Sam was a very helpful guide and moti-
vated me and made me think of good habits to get away from
the idea of smoking”. Other participants liked that every-
thing was explained clearly, like P48 “Sam explains clearly
its minds, the activities and the final goals of each step”.

Based on these responses a correlation was suspected be-
tween this theme and the user characteristics motivation to-
wards doing the activities and ease of doing the activities. As
shown in Table 7, a weak relationship was found between the
theme and the ease of doing the activities and the theme, and
a weak relationship was found between motivation towards
doing the activities.

Recommendations. Based on the literature three recom-
mendations can be given. Firstly, tailoring would be sug-
gested [38]. This could be done by making the messages
of the virtual coach more personal for the participants. For
example, by calling the participants by their name at the be-
ginning of a message or by content matching. With content
matching, the content of the interactions is adapted based on
user characteristics.

The second and third recommendations suggest making
use of the mechanisms of recognition of ability and visibil-
ity of the efforts to quit smoking. These mechanisms could
be part of a gamification strategy. In a similar study, partici-
pants responded that an award gifted to them via the platform
that they were using gave them a confidence boost [39]. The
same study reported also that participants were motivated by
being able to see the progress of their efforts to quit smoking
on a progress page.

3.4 Satisfaction rating

User characteristic R P
Participant’s age -0.03 0.56
Quitting self-identity 0.07 0.11
Motivation towards doing the ac- || 0.47 < 0.05
tivities

Ease of doing the activities 0.32 < 0.05

Table 8: Pearson correlation coefficients (R) and the corresponding
significance value (P) between the satisfaction rating given by the
participants and a subgroup of user characteristics.

Next to looking into correlations between themes and user
characteristics, this study also looked at possible correlations
between the numerical satisfaction rating that participants had
to give and a subgroup of user characteristics. The results are
depicted in Table 8.

Multiple studies (e.g., [40], [41]) researching similar
eHealth systems, reported that no direct influence of age
could be determined for the acceptance of an eHealth sys-
tem. In this study, indeed a significant relationship between
age and the satisfaction ratings could not be found, see Table
8.

In a study where the use of eHealth systems based on
the motivation to quit smoking of participants was studied,
it became apparent that motivated participants make more
use of eHealth technology than unmotivated participants [42].
Based on this finding, a positive correlation between the sat-
isfaction rating and the quitting self-identity would be ex-
pected, as the quitting self-identity is an indication of the in-
tention to quit smoking [43]. However, in this study, a signif-
icant relationship could not be found between the satisfaction
rating and the quitting self-identity, see Table 8.

Another expectation would be that participants that are mo-
tivated to quit would also be more motivated towards doing
the activities. Therefore a positive correlation would be ex-
pected between the satisfaction rating and motivation towards
doing the activities. A positive correlation of 0.47 (P < 0.05)
was found, which signifies a moderate relationship.

In another study, it was found that the effort expectancy
influences the behavior intention to use the eHealth system,
which the researchers were studying, greatly [44]. The effort
expectancy is “the degree of ease associated with the use of
the system” [45]. Therefore, for this study, a closer look was
taken at the ease of doing the activities. In the end, a weak
correlation between the satisfaction rating and the ease of do-
ing the activities was found.

Recommendations. Based on the findings, it would be
interesting to look into why participants were motivated to-
wards doing the activities and what influences exactly the
ease of doing the activities. By answering these two ques-
tions, improvements can be found for the virtual coach.

4 Responsible research

During this study, multiple attempts have been made toward
responsible research. The data used for the analysis has been
collected by Albers and Brinkman. The process of how this
data was gathered has been documented in detail [5] and the
Human Research Ethics Committee of Delft University of
Technology granted ethical approval for the research (Letter
of Approval number: 1523) [15]. Also, during the experi-
ment on multiple occasions participants have been asked for
their informed consent. Participants could stop with the ex-
periment at any moment.

To recruit a big group of participants, Prolific was used
[7]. Prolific is an online recruiting platform. One of the ad-
vantages of using Prolific was that it helps with gathering a
diverse participant pool. In this way, participants from all
over the world and different cultures, age groups, and gen-
ders could participate in the experiment.



One of the drawbacks of using Prolific is that people were
paid for taking part in the experiment. This could increase the
motivation of the participant to do well in the experiment and
therefore positively enhance their answers. Another side of
this could be that people filled in their questions with mini-
mum effort. Both of these behaviors could influence the trust-
worthiness of the answers. In an ideal situation, participants
would take part in an experiment without a monetary benefit.
However, in that case, it would be hard to find enough people
willing to participate in an experiment.

Another side of responsible research is to be transparent
about how the research was carried out. This has as goal to
make it easier to reproduce the research. As part of this ap-
proach, in the methodology, all the steps taken during this
study have been described. Also, all the intermediate and fi-
nal results together with this paper have been made publicly
accessible via the 4TU research database [18]. The 4TU re-
search database ensures that the storage, sharing, and publish-
ing of the research data conforms to the FAIR data principles
[46].

To reduce personal bias, investigator triangulation, as well
as method triangulation, has been performed. As part of the
investigator triangulation, double coding has taken place as
described in section 2.2. To reduce personal bias during the
data analysis, triangulation of the thematic analysis, quantita-
tive data analysis, and the literature study was used.

During the literature study, attention was paid to the
sources of the literature. Next to that, an attempt was made to
use multiple sources to increase the trustworthiness of the ar-
guments used in the literature. It was also important to check
if the literature used was still relevant, by checking if there
were additional results found or if certain results were re-
futed.

To watch out for data dredging [47], multiple measures
were taken during the correlation analysis and the reporting
of the results. During the correlation analysis, this was done
by first thinking of some possible hypotheses which could
result in correlations. These hypotheses were based on simi-
lar research, general knowledge, and indications given in the
free-text responses. This was to counter the possibility of data
mining.

When reporting the results, not only results have been
shown that are statistically significant, but also results are
shown that are not statistically significant. If only the sta-
tistically significant results were shown, then this is a form of
cherry-picking which is bad practice.

5 Discussion

As in any study, this study has limitations that could have
influenced the reliability and quality of the results. As men-
tioned in Section 4, the use of an online recruiting platform
like Prolific could have influenced the data due to people re-
ceiving a monetary benefit for partaking in the study. Another
factor that could have influenced the data is that the partici-
pants were recruited online, so they had already some affin-
ity with technology. This could have biased the participant’s
view towards a virtual coach. Both these factors could have
influenced the reliability of the results.

During this study, the focus on reducing researcher bias
was important. Firstly, a second coder was asked to code
the free-text responses, as described in Section 2.3. Although
this already helped reduce bias, ideally, if time had permitted,
another round with a third coder could have even reduced the
bias more. Secondly, triangulation was used for analysing the
data. This was another measure to reduce bias by using the
results of the coding of the data, the quantitative data (user
characteristics), and literature. With the reduction of bias, the
quality of this study was safeguarded.

Next to these limitations, time was certainly of influence
during this study. If the study would have taken place over a
longer time more themes could have been worked out in more
detail. For example, a more detailed analysis could have been
done, and as a next step regression analysis could have been
performed. With as result that the quality of the results would
have improved.

Lastly, the challenge during the coding process was to not
get lost in details but to keep clear and concise. To improve
this study, it would have been better to keep the codes at-
tributed to the free-text responses more general and described
more clearly. This would have helped the double coder to get
a better grasp of the meaning of the codes. Next to that, it
would also have helped with finding themes and therefore the
quality of the results would have been improved.

6 Conclusion

To conclude, based on the free-text and numerical satisfac-
tion rating responses from the participants, the quantitative
data and the literature multiple themes were found during the
mixed-methods analysis. These themes helped answer the
question: “What are the reasons for wanting to stop or con-
tinue using the virtual coach Sam?”. The method used for this
study was triangulation where a thematic analysis, quantita-
tive data analysis (correlation analysis), and a literature study
were used.

In the end, three themes were found: authenticity of the
interaction, caring character of the virtual coach, and content
of the interactions. Based on the correlations found between
these themes and the user characteristics and the correlations
found between the satisfaction rating of the participants and
user characteristics, multiple recommendations were given
for improving the virtual coach.

The following recommendations were given:

* Improve the interactivity (two-way interaction) between
the virtual coach and the participants.

* Focus more on the social rules of human-human interac-
tion to improve the interaction between the virtual coach
and the participants.

¢ Increase the caring character of the virtual coach by ap-
propriate use of empathetic behavior.

* Watch out for repetitiveness in the conversation between
the virtual coach and the participants.

* Pay more attention to tailoring the content of the inter-
action to the participant.

* Incorporate a mechanism to recognize the ability of the
participant of completing certain tasks.



* Incorporate a mechanism to visualize the participants’

efforts to quit smoking.

For future work it would be interesting to take a closer look
at the reasons why participants were motivated towards doing
the activities and what influenced the ease of doing the activ-

ities.
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