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Abstract

As the awareness of the risks of smoking tobacco
increased, usage declined as people started to at-
tempt to quit smoking more. Currently, a wide va-
riety of mobile health (mHealth) applications fo-
cused on smoking cessation exist, however users
commonly quit these applications over time. In
the case of Sam, a conversational agent that plays
the role of a virtual coach that helps people to quit
smoking and become more physically active, it is
still unclear what eases and difficulties users expe-
rience when talking to Sam and what others factors
might play a role in this. Using a mixed-methods
analysis of data, gathered from participants after
using Sam, six themes were identified that could
provide an insight into these eases and difficulties.
The identified themes were conversations feel un-
natural, conversations feel natural, clarity towards
the user, comfortable to talk, ease of replying and
conversations felt impersonal. Recommendations
were given for each team on both what to possi-
bly improve and what to leave unchanged. Though
users were positive about talking to Sam in general,
there still was room for improvement.

1 Introduction

1.1 Background

Tobacco use, particularly smoking tobacco, is a risk factor for
many diseases such as lung cancer [1]. Currently around 80%
of lung cancer deaths are caused by smoking and/or inhaling
secondhand smoke [2]. In the year 2000, around 33.3% of the
global population, aged fifteen years and older, made use of
some form of tobacco. By the year 2020 this rate has declined
to 22.8%. Even though this number is decreasing, lung cancer
is still the leading cause of cancer related deaths worldwide.
[2].

With the ever so increasing usage of mobile phones, mobile
health (mHealth) could be an effective way to improve the
quality of health of the people [3]. Back in 2013, there were
over 400 mobile phone applications for smoking cessation for
both i0OS and Android. Worldwide, these applications were
downloaded over twenty million times [4].

Unfortunately, users commonly quit using these mHealth
applications over time for a variety of reasons, such as a loss
of interest and/or motivation [5]. To this day, it still remains
unclear for specific mHealth applications why this occurs due
to the lack of existing research. Gaining insight into why
users, for example, lose interest and/or motivation amongst
other reasons, could allow for identifying possible improve-
ments for the mHealth application(s).

There can be a wide variety of aspects that users can either
like or dislike about an mHealth application. An aspect that
users tend to experience as positive, when using mHealth ap-
plications, is the ease of use of the application. Users enjoy
a good flow in the use of the application. On the other side
of things, users dislike unreliable, inaccurate and frustrating
aspects of mHealth applications [6].

Though related research exists, it often fails to identify spe-
cific causes within mHealth applications that are related to the
aforementioned positive and negative aspects of using the ap-
plications. In the case of frustration, for example, it would be
more useful to know the possible causes of this frustration in
order to be able to improve the effectiveness of the applica-
tion in question.

In the case of mHealth applications that mainly consist of
chatting with a conversational agent, identifying reasons for
finding it easy to difficult to talk to the agent could provide
an insight into why users either continue or quit using the
application. This is the gap that this research aims to fill.

1.2 Aim

This report will take a look at a specific conversational agent,
called Sam, which is a part of the project "Perfect Fit.” Sam is
a virtual coach that aims to help users prepare to quit smok-
ing, as well as help them become more physically active [7].
More specifically, this report will attempt to gain an under-
standing of possible reasons and factors of why users find it
either easy or difficult to talk to the virtual coach in order to
answer the following research question: “What are reasons
for finding it difficult/easy to talk to a virtual coach?”.

1.3 Outline

To achieve this, this report first discusses the methodology be-
hind the research. This methodology consists of the qualita-
tive and quantitative analysis performed on the provided data,
followed by a literature study. After this, the report discusses



method triangulation using these three methods, followed by
a section regarding the investigator triangulation performed
during the qualitative analysis. Once the methodology has
been explained, the found themes and any relevant recom-
mendations to improve the virtual coach are presented. After
presenting these results, a section covering the ethical aspects
will be included. Finally the report is concluded with the dis-
cussion and conclusion of the research. In the conclusion,
possible future work and open issues will also be discussed
here.

2 Methodology

The overall methodology was split up into three main parts:
qualitative analysis by thematic analysis [8], quantitative data
analysis and literature study. Furthermore, the thematic anal-
ysis was extended by using both investigator triangulation
and method triangulation to solidify findings [9]. Investiga-
tor triangulation involves the participation of one or more ad-
ditional researchers to provide multiple observations and in-
sights. Method triangulation involves using multiple methods
of analyzing and interpreting data.

For reproducibility and transparency’s sake, a GitHub
repository was made to store important data [10], other than
the originally provided data [11]. This included all interim
results such as the final coding, final coding scheme, final
themes and any software that was written and used through-
out this research. The “readme.md” file in the repository also
contains explanations on how to use the written software to
reproduce the results.

2.1 The virtual coach

To understand the data, it was important to first understand
the application that was used. This application, which was
part of the “Perfect Fit” project, allowed users to chat to a
virtual coach called Sam [12]. Sam’s goal was to help people
prepare to quit smoking, as well as help them improve their
physical activity. During these conversations, users were able
to reply to the conversational agent’s messages using both
free-text and buttons with provided answers. Sam could for
instance ask users to perform some assigned activities, like
example writing down their goals, or ask users to rate some
statements. There were up to five sessions in total, during
which users were able to talk to Sam.

2.2 The data

Before the users were asked to use Sam, they were first
required to fill in a pre-screening questionnaire and a pre-
questionnaire [11]. The pre-screening questionnaire con-
tained consent checks, questions to see whether the user was
part of the target audience of the study and basic data such
as age and gender identity. The pre-questionnaire contained
questions that provided an insight into the users’ character-
istics. These characteristics contain, but are not limited to
whether users have ever quit smoking for at least 24 hours
and personality-related questions.

After the users finished all five conversations with Sam,
they were required to fill in a post-questionnaire. This post-
questionnaire contained questions that provided an insight

into how users experienced their conversations with Sam. For
some questions, users were required to rate a statement such
as It was easy to do the assigned activities”, on a scale of
minus five to five based on how much they agreed with it.
For other questions, users were required to give a free-text
explanation for their rating.

For this research, pre-screening and pre-questionnaire data
was taken into account, the rating users gave regarding how
easy and motivating the given exercises were from the post-
questionnaire, the rating to the question "How easy or dif-
ficult was it talking to the conversational agent Sam?”, and
the free-text response in which users elaborated on this rat-
ing, which were all asked in the post-questionnaire. The four
questions about ease and motivation of the assigned activities
were also used, but had to averaged as further explained in
2.3. The other five rating questions and their accompanying
five elaboration questions from the post-questionnaire were
irrelevant and were therefore not used, with the exception of
during the familiarization phase of the thematic analysis.

2.3 Pre-processing the data

Before the provided data could be used, it first needed to
be pre-processed. During this process, certain values in the
pre-questionnaire were reversed and/or averaged into a single
value for some multiple item measures. To determine which
values should be reversed and which values should be aver-
aged, the provided explanation file was consulted [11]. These
averaged values were used during the quantitative analysis,
as described in 2.4. These averaged values were the ease and
motivation of the assigned activities, which was located in
the post-questionnaire. Using the personality questions from
the pre-questionnaire, the openness to experiences was calcu-
lated and used as described in 2.4 using the calculations by
Gosling et al. [13].

Cronbach’s Alpha was used to assess the internal consis-
tency of the multiple item measures in the pre-questionnaire
data. Using Cronbach’s Alpha, multiple item measures were
assessed (n <10). The calculated Cronbach’s Alpha values
were all in the range of 0.67 and 0.89. Since the reliability
was sufficiently high for all variables based on the guidelines
by George Mallery [14], we used the means of these items as
index measures. These values were calculated using SPSS in
collaboration with another researcher, Jaap Dechering, who
is also performing research on the acceptance of Sam.

2.4 Analysis methods

Qualitative analysis

The main form of data analysis performed during this re-
search was an inductive thematic analysis applied to the
free-text question mentioned in 2.2 [8]. An inductive the-
matic analysis is a form of analysis that generates themes in-
ductively from qualitative data by coding the data. Induc-
tive thematic analyses are used to identify themes that are
strongly linked to the provided data [15]. This form of the-
matic analysis was appropriate, as the free-text responses that
were looked at from the post-questionnaire are directly linked
to this report’s research question, therefore themes that are
strongly linked to the provided data are desired.



The first step of the thematic analysis was to familiarize
with the provided data. This was done by reading through all
provided data, as well as studying the provided explanation
files that accompanied the data files. Even though only the
free-text question regarding why users found it easy or diffi-
cult to talk to Sam was used during the rest of the thematic
analysis, all other free-text questions were also read during
familiarization. It was important to become familiar with all
aspects of the provided data and not just that single question
to gain a proper understanding of the data set as a whole [16].

During this familiarization, unusable free-text responses
were marked and unused for the rest of the analysis. This
contained empty answers, non-relevant answers and answers
that only referred to previous answers. There was a Spanish
free-text response, which was translated to English in order
to be coded. The response was not a complex one, therefore
the chance of a misinterpretation or a wrong translation was
minimal.

Investigator triangulation

Once familiar with the data, the coding step of thematic anal-
ysis was performed. First an initial list of possible codes
was constructed. This list was extended throughout the first
coding round in an iterative manner. Once this initial cod-
ing round was finished, a second round was done to ensure
no codes were either missing or applied incorrectly. This re-
sulted in the initial coded data and initial coding scheme, both
of which can be find in the repository [10]. After these two
rounds of individual coding, a second researcher, who also
had a background in computer science, was asked to code the
data with the initial coding scheme as part of the investigator
triangulation [16]. This second researcher was first asked to
study the initial coding scheme, after which they were shown
how twenty responses should be coded. After this, they were
asked to code twenty responses on which they received feed-
back. After this, the second researcher was deemed ready and
was asked to code the remainder of the responses.

The Cohen’s Kappa was calculated between the coding of
the two researchers per each code. The code written and used
was placed in the repository [10]. The first twenty responses
were not taken into account, as these were used for training
purposes. Any Cohen’s Kappa below 0.6 is a weak agree-
ment, whereas a Cohen’s Kappa of 0.6 or higher indicates
a moderate to good agreement [17]. Any codes that scored
below 0.6 were either removed, reworded or merged with an-
other code to increase the clarity and reproducibility of the
coding scheme. Feedback from the second researcher was
taken into account during this process.

The initial coding was then compared to the second re-
searcher’s coding and any conflicting codes were resolved
through discussion. In the case that no agreement could be
reached, a third researcher, who also had a background in
computer science, was consulted to resolve the matter. Us-
ing the Cohen’s Kappa values, feedback from the second
researcher and discussions, the final coding scheme and fi-
nal coded date was obtained. Both of these can be found
in the repository [10]. Once the free-text responses from
the post-questionnaire data were completely coded, initial
themes were created by grouping codes.

Quantitative analysis

With these initial themes, the quantitative analysis was
started, during which themes were updated in an iterative
manner. These themes consisted of a number of codes, which
indicated whether a response contained either zero or more
themes. Rather than a binary number, a continuous number
was given based on how many of the total codes of a theme a
response had. If, for example, a response contained two out
of four of the codes for a theme, that response would would
have a value of 0.5 for that theme.

Hypotheses were made regarding possible correlations be-
tween user characteristics and the rating of the ease of talking
to Sam, between user characteristics and themes or between
themes and the rating of the ease of talking to Sam. The av-
eraged data, as mentioned in 2.3 was also taken into account
and was part of the user characteristics. Based on these hy-
potheses, any significant correlations were looked for using
Pearson correlations. The software used to find and calculate
these correlations can be found in the repository [10]. Corre-
lations were deemed weak, moderate or strong based on the
guidelines by Dancey and Reidy [18].

Method triangulation

To solidify any findings throughout the analysis, method tri-
angulation was used [16]. This entailed that multiple data
sources were used to attempt to find information that either
backed up or contradicted any findings. This could, for exam-
ple, be backing up findings from the qualitative analysis with
ratings from the quantitative analysis, or backing up findings
from the quantitative analysis with related literature.

3 Findings

Using the analysis methods as mentioned in 2.4, a total of
six themes were identified in the free-text responses. Within
these themes, two main aspects of talking to Sam were identi-
fied: actually using the application, e.g. clicking answer but-
tons or typing in answers manually, and how users felt about
talking to Sam, e.g. how they felt about conversational agents
in general or how at ease they felt whilst talking to Sam.

Some of these themes could indicate an aspect that requires
improvements, whereas other themes could indicate qualities
of the virtual coach that should remain unchanged. For each
theme, recommendations were given regarding what to im-
prove or what to leave unchanged.

The six themes that were identified are shown below in ta-
ble 1. Each of these themes will be discussed separately later
in this chapter. An overview of all themes, as well as their
corresponding codes can be found in appendix B and in the
repository [10]. Most notable here are t_3 and t_5, which were
most frequent by both appearing 118 times. On average, users
rated the ease of talking to Sam very high (M = 3.90, SD=
1.84).



1D Theme Occurrences
t_1 Conversations felt unnatural 42

t2 Conversations felt natural 48

t3 Clarity towards the user 118

t4 Comfortable to talk 62

t5 Ease of replying 118

t_6 Conversations felt impersonal 8

Table 1: An overview of all identified themes and their number of
occurrences.

Multiple significant correlations were identified during the
quantitative analysis that could provide an insight into what
factors play a role in finding it easy or difficult to talk to the
virtual coach. Table 2 shows an overview of correlations be-
tween each theme and the rating of the ease of talking to Sam.
Furthermore, each theme’s average rating was calculated.

Most notable here is the moderate, negative and significant
correlation between the theme “Conversations felt unnatural”
and the ratings of ease of talking to Sam. A weak, positive
and significant correlation between the theme “Comfortable
to talk” and the ratings was found. The other correlations that
were significant were not strong enough to mean something
(<0.10).

ID Correlation P-value Average rating
t_1 -0.35 0.00 2.19
t2 0.09 0.05 4.45
t3 0.07 0.09 4.25
t4 0.13 0.00 4.53
t-5 0.03 0.56 4.00
t6 -0.09 0.05 2.38

Table 2: Correlation between themes and the rating of ease of talk-
ing to Sam.

Multiple correlations were looked for between certain user
characteristics, ratings and the rate of ease of talking to Sam.
More specifically age, openness to experience, the rating of
the ease of the assigned activities, the rating of how motivated
users were to do the assigned activities were looked at and the
rating of the ease of talking to Sam were looked at.

Age was believed to possibly have an influence on the rat-
ing of the ease of talking to Sam, because elderly often have
a negative attitude towards technology in general [19]. The
ease and motivation users experienced during the assigned
activities were believed to be important factors, because per-
ceived usefulness is an important aspect in the user accep-
tance of information technology [20].

| Correlation  P-value
Age -0.04 0.41
Openness to experience 0.04 0.40
Ease of assigned activities 0.30 0.00
Mqtlygtmn during assigned 0.30 0.00
activities

Table 3: Correlation between a number of characteristics and the
rating of ease of talking to Sam.

As can be seen in table 3, two moderate and significant
correlations were found. Both the perceived ease and motiva-
tion that users experienced whilst performing their assigned
activities correlate with the rating of the ease of talking to
Sam. This could possibly be explained by the fact that the
perceived usefulness (in this case that of the assigned activi-
ties) is an important aspect in the acceptance of information
technology.

3.1 Naturalness of conversation

In the free-text responses, many users mentioned that they
found conversing with Sam to feel either natural or unnatural.
To understand what this meant with regards to finding it easy
or hard to talk to Sam, both of these themes were looked at in
depth.

t_1 t2
Age (below average) 26 19
Age (above average) 22 23
Openness to Experiences 2 17
(below average)
Openness to Experiences 26 25
(above average)

Table 4: Number of responses with t_1 and t-2 based on age and
openness to experience.

Table 4 shows the distribution of users who mentioned
finding it either unnatural or natural to converse with Sam
based on their age and openness to experience. The data does
not show any notable differences and nothing could be con-
cluded from it.

Conversations felt unnatural

”Clearly it is not possible to actually ’talk’ properly
with an online chat feature.” [11]

User P318

Notable in table 2 is the significant moderate negative cor-
relation between t_1 and the ease of talking to Sam, combined
with the low average rating of 2.19.

Though it might seem that, when conversations were per-
ceived as unnatural, this would be something bad straight
away, multiple users stated that they felt more comfortable
with Sam than they would have been with a human. Rea-
sons for this varied: some users mentioned that they felt they
found the lack of human judgement comforting, other users
stated they felt less pressure from a conversational agent, than
they would have felt talking to a human. Literature suggests
that consumers tend to prefer Al-based services over human-
based services in contexts that require intimate interaction
and the sharing of personal information.

"1 felt uninhibited because I knew he wasn’t a real
person, so I didn’t feel judged and it was easier to be
honest.” [11]

User P107

Overall it seems that some people outright prefer an arti-



ficial conversation over a human alternative, whereas others
straight away dislike it. Some users mentioned simply not
liking the idea of artificial intelligence, whereas others stated
that they did not see how artificial intelligence could truly un-
derstand and help them. Literature shows that this is a known
phenomenon, as humans often seem to distrust Al due to their
perceived lack of empathy [21].

People of older age often have a negative attitude towards
technology in general [19]. Because of this, age was con-
sidered as a possible important factor to try and understand
why some users prefer the artificial feel of Sam and why most
users don’t.

Age Age

(below (above

average) average)
Averagerating | 3.82 1.59

Table 5: The difference in ratings between below and above average
aged users that found the conversation unnatural.

As shown above in table 5, a small difference between the
above and below average age groups can be seen in the mean
rating. An independent-samples t-test was conducted to com-
pare the mean ratings in below mean age users and above
mean age users. There was not a significant difference in the
scores for below average age users (M=3.95, SD=1.69) and
above average age users (M=3.83, SD=2.04); t(498)=0.73,
p=0.46.

Conversations felt natural

"Talking with Sam felt very ’real’ and I felt as though I
was having a conversation with someone who was
supportive and very friendly. I really liked the informal
way of conversing also which I think added to the whole
process feeling very friendly.” [11]

User P229

Many users (48 responses) mentioned that they found con-
versing with Sam to feel natural. On the opposite side of the
spectrum of t_1 is the significant, but weak, positive correla-
tion between t_2 and ratings, combined with the higher aver-
age rating of 4.45. Part of these users mentioned also men-
tioned that they enjoyed Sam’s human characteristics, such as
being polite, friendly, understanding and empathetic. A num-
ber of users mentioned that because of the natural flow of the
conversations, they found it easy to talk to Sam.

Overall, looking at average ratings, it seems that users who
experienced conversing with Sam to feel natural (M=4.45)
gave a higher rating than users who experienced it to feel
unnatural (M=2.19). Many users reported that they enjoyed
Sam’s natural and informal language. They received a natural
feeling, that was not trying to be too natural.

Recommendations

It is recommended that Sam’s formulation and use of lan-
guage does not change too much. Furthermore, it is often
believed that increasing the naturalness of a conversational
agent leads to better user experience [6]. Increasing this
human-like way of speaking of Sam too much could in turn

increase the uncanny perception some users were already get-
ting. Currently, looking at the average ratings of the two
themes, this balance should be shifted more towards natu-
ral. This must be kept in mind during further development of
Sam.

To create a more natural perceived Sam, dynamic response
times could be implemented as these are shown to lead to
a more human-like perceiving of conversational agents [22].
To give users the feeling that Sam is able to express emotions
to a certain degree, perhaps some form of visualisation could
be added that shows this. For example, if Sam hears that the
user is having a good time performing one of the assigned
activities, a smiley could be shown.

3.2 Clarity towards the user

”He presented me clear choices and used simple
phrases and words. It was easy to understand and talk
to him.” [11]

User P316

118 users stated in some form that they enjoyed the clar-
ity of Sam towards them, with an average rating of 4.25 (SD
= 1.64). Reasons for this varied from using clear and con-
cise language to enjoying Sam’s specific wording when ask-
ing questions, which left little room for misunderstanding.
Users enjoyed knowing what was expected from them with-
out having to put effort into trying to understand Sam. Misun-
derstandings of, for example, the activities that Sam proposed
could lead to frustration, which is one of the big reasons that
users stop using mHealth applications [6].

Albeit weak, a positive and significant (p=0.00) correlation
of 0.15 was identified between clarity towards the user and the
rating of the ease of talking to Sam. It seems that the reasons
for finding Sam clear could be divided into two categories,
users either say something about what Sam said or how it said
it. Most frequently, users mentioned that Sam’s phrasing was
clear and straight forward. Users appreciate that Sam makes it
clear what it wants or needs from the user and that it explains
everything well, leaving little room for misunderstandings.

Recommendations

Sam’s current use of language and wording seems to be en-
joyed by a large portion of the users. The simple, informal
and clear language used should remain unchanged and the
way Sam phrases his requirements and questions is also very
good. There is little to recommend, besides continuing this
approach.

3.3 Comfortable to talk

”Sam was very polite and non-judgemental so I had no
problems being open and honest with him.” [11]

User P112

Users mention that Sam showed a variety of personality
traits that made talking to Sam a comfortable experience.
Users that mentioned that they it comfortable to talk to Sam,
rated the ease of talking to Sam with a 4.53 on average. Users
mentioned that Sam’s friendly and polite way of talking made



Sam very likeable and made them feel at ease throughout the
conversations. Users stated that they felt understood and that
Sam showed empathetic behaviour, which was shown by Liu
& Sundar to be favored by users talking to conversational
agents over unemotional advice or support [23].

Moreover, it seems that part of the comfort users experi-
enced, was related to the fact that the users were aware that
Sam is not a human. User mentioned that, because they were
aware that Sam was a bot, they believed that Sam was in-
capable of judging them or being impatient. Both of which
users experienced as comforting thoughts. Currently, little re-
search exists on improving user comfort when chatting with
a conversational agent in mHealth.

Recommendations

Similarly to the theme “Conversations felt unnatural”, it is
recommended to keep the balance between human-like and
bot-like, rather than to attempt to make Sam as human-like as
possible. Furthermore, users experience writing their prob-
lems to conversational agents as comforting, even without
receiving understanding behaviour from the conversational
agent [24]. Therefore, adding in a question similar to "What
problems did you face between our last meeting and today?”
could allow users to freely express themselves, increasing
user comfort. It is recommended to keep Sam’s friendly, po-
lite and understanding behaviour as this seems to be enjoyed
by users.

3.4 Ease of replying

"I loved that there were a wide range of fixed responses
to most of the questions, this made it very easy.” [11]

User P274

Users that mentioned finding it easy to reply to Sam, rated
the ease of talking to Sam with a 4.00 on average. Conversa-
tion with the virtual coach mostly consists of replying to Sam.
Therefore the ease of replying greatly impacts the ease of use
of the application in general. According to Venkatesh et al.
[20] the ease of use is one of the factors that play a role in the
individual acceptance of information technology. Therefore
it does make sense that the ease of replying would affect the
user acceptance of the application.

Whenever users wanted to reply something that was not
provided in one of the provided answers buttons, they were
able to respond using free-text. User experiences with these
free-text replies were mixed: five people mentioned that Sam
was able to handle these free-text answers well, but three peo-
ple mentioned that Sam was unable to properly handle and
reply to their free-text messages. Sam being unable to under-
stand free-text messages could lead to frustrating scenarios
for users.

Recommendations

In general, users seem to enjoy the provided answer buttons
very much. It is recommended to keep these answer buttons
and possibly extend these to provide a broader range of an-
swers. If possible, further analysis could be performed on the
free-text answers that users have given to derive what type of
answers should be added to the provided buttons. Some users

seemed to refrain from using free-text replies, as Sam was
unable to process them well. It is recommended to perform
additional research and to improve this.

3.5 Conversations felt impersonal

“The flow of the conversation was pretty good, but it felt
somewhat standardised. This is to be expected from a
conversation with a bot I would say. Ideally, I'd like to
be able to say something more about my current
situation, what my goals were etc. and just have it more
personalised.” [11]

User P481

Though only eight users mentioned it explicitly, a number
of users stated indirectly that the conversations felt restrictive
because they could not ask Sam anything. A number of these
users stated that the conversations felt impersonal due to this.
Another number of users stated that they did not get to know
Sam and that it felt like Sam was too straight to the point.
Users seem to expect a certain level of interactivity, based
on Sam’s human-like features and therefore it is important to
satisfy these expectations to a certain degree.

Recommendations

According to Go & Sundar [25], a high level level of message
interaction can, in some cases, compensate for the impersonal
nature of conversational agents. As implementing a full two-
way conversation is a very expensive and difficult task, it is
recommended to opt for another way to make the conversa-
tions feel more personal. Moreover, a full-scale two-way con-
versation could have negative effects on the effectiveness of
the application, as it becomes easier to stray off topic. Mak-
ing conversing Sam feel more personal could be achieved in a
number of alternative approaches. It is recommended to give
Sam more of a personality and to have it give some infor-
mation about itself. This could allow users to feel like they
get to know their virtual coach. Another way this could be
achieved is by allowing Sam to tailor to their users over time.
Sam could remember show users that it remembers things that
they said by mentioning them later on for example.

4 Responsible Research

Throughout this research, multiple measures have been taken
to provide responsible research. First of all, during every
step, reproducibility was taken into account. To maximize
the reproducibility of this research, all necessary steps that
were taken have been stated in this report. Furthermore, all
software that was used, was written during this research and
published on GitHub along with all interim results [10]. The
GitHub repository contains a “readme.txt” in which is ex-
plained how the written software should be used or which
files contain which information. The original data-set was
also publicly available [11].

The problem, however, is that some steps during the anal-
ysis of qualitative data are less reproducible due to the re-
searcher’s bias. To minimize this bias, two fellow researchers,
Mahira Ali and Nadyne Aretz, were involved in this research
as mentioned in 2.4 as part of the investigator triangulation.



Furthermore, use was made of method triangulation to solid-
ify any findings. This lowers the researcher’s bias, as multiple
sources of data are taken into account [16]. Furthermore, dur-
ing the quantitative analysis measures were taken to avoid p-
hacking by only looking for correlations based on hypotheses
[26].

Lastly, this research was not performed without guidance
of peers and supervisors. Through mutual meetings with the
supervisors of this research and through conceptual discus-
sions amongst peers, this research was able to receive feed-
back from multiple sources. The four fellow researchers
that also performed research on the acceptance of Sam are
thanked and named here as a form of acknowledgement: Na-
dyne Aretz, Omar Sheasha, Mahira Ali and Jaap Dechering.

5 Discussion and Conclusion

This research’s goal was to give recommendations to improve
Sam by identifying the eases and difficulties in talking to it.
Through analysis of free-text data in the post-questionnaire,
filled in by users, a total of 6 themes were identified using
an inductive thematic analysis. Conversations felt unnatural,
conversations felt natural, clarity towards the user, comfort-
able to talk, ease of replying and conversations felt imper-
sonal. Moreover, the eases and difficulties talking to Sam
could be divided into two main categories: finding it easy or
difficult to talk to Sam linguistically (1) and emotionally (2).

The majority of users were positive about Sam and rated
the ease of talking to it high on average (M = 3.90, SD=
1.84). Though there still was some room for improvement,
part of finding it easy or difficult to talk to Sam will always
be subjective. Based on the identified themes, recommenda-
tions were given in order to make it easier for users to talk
to Sam. Furthermore, a correlation between the rating of the
ease of talking to Sam and both the ease and the motivation
users experienced during the assigned activities was found.
This might be explained by the perceived usefulness of talk-
ing to Sam having an influence on the acceptance of it.

Naturalness of conversation: There seems to be a delicate
balance between being too artificial and being too human-like
for Sam. Currently, users think that Sam is not shifting too
much to one side of this balance and they enjoy Sam’s natural
and informal way of speaking. This balance should be kept in
mind during any future developments. Sam could still benefit
from being perceived as a bit more natural, which could be
achieved by implementing dynamic response times and some
form of emotion visualisation.

Clarity towards the user: Currently, Sam has a very clear
and simple way of speaking. Furthermore, Sam thoroughly
explains his messages and makes it clear what it requires
from users. Users seemed to enjoy this, as this left little room
for misinterpretations. It is recommended that this clarity re-
mains unchanged during any future developments.

Comfortable to talk: Users find Sam to be comfortable to
talk to. Sam is perceived as a friendly, understanding and em-
pathetic virtual coach. As an improvement, Sam could add a
question where it asks for any problems users have faced, al-
lowing for users to express themselves freely. Simply writing
these thoughts to a conversational agent has been proven to

be comforting, even without a response from Sam [24].

Ease of replying: In general, users found it easy to reply
to Sam using the provided answer buttons. Therefore it is
recommended to keep these provided answer buttons, possi-
bly even extending them to cover more answers. Opinions of
Sam’s processing of free-text replies were divided, meaning
that there is still room for improvement. It is recommended
to perform further analysis of these free-text responses and
identify cases that Sam was unable to process correctly.

Conversations felt impersonal: Some users mentioned
that the interactions with Sam felt impersonal. To improve
this, it is recommended to give Sam a very basic personality
and background, creating more of a character that users can
get to know. Users could either ask Sam about itself or Sam
could tell things about himself. Great care must be taken to
not humanize Sam too much doing this, as this might lead to
an uncanny feeling for users [27]. To not create a too human-
like personality, these things could be as simple as Sam telling
users how long he has been a virtual coach or how many users
it has talked to. Furthermore, it is recommended that Sam re-
members things users said. This would show that Sam some-
what personalizes over time and is not standardized to most
users. As long as care is taken into not having any bias or
unethical views in Sam’s simple personality and background,
this should not lead to any ethical issues. Though there is
still room for improvement of Sam, these recommendations
should form a good start to improving talking to Sam.

Unfortunately, this study had its limitations. Throughout
this research, a variety of measures were taken to reduce the
researchers’ biases and to make this research as reproducible
as possible. However, it is impossible to completely rid this
research of all bias. Due to time constraints, the research was
not as elaborate as it could have been. For example, the inves-
tigator triangulation could have been more elaborate, reduc-
ing bias even further. Having too few double coders could be
a limitation for the reliability of the conclusions. Moreover,
different types of correlation could have been taken into ac-
count, instead of just Pearson’s. This limited identifying ad-
ditional themes or explore the existing themes more. Further-
more, additional research could’ve been performed into cau-
sation, instead of only looking at correlations, possibly pro-
viding more insights into the causes of the identified themes.
This could have allowed for more pinpointing of specific rea-
sons to find it easy/difficult to talk.

6 Future work

This research intended to provide recommendations to im-
prove talking to Sam. In the future, more observational stud-
ies should be performed in the future to assess the effective-
ness of these recommendations.

The main question for this research was quite broad: talk-
ing to Sam could mean a couple of things. This could be
regarding actual usage of the application, how easy and hard
is it to send a reply for example. It could also mean how easy
or hard it mentally was for people to talk to Sam. In the fu-
ture, more precise research questions could be formulated and
looked into to provide more accurate answers. For example,
”What are reasons to find it easy or difficult emotionally to



talk to Sam?”.

As mentioned in 3.4, the currently provided button an-
swers could perhaps be extended using analysis of the free-
text replies users give. During this analysis, the issue where
some free-text replies were not recognized by Sam could also
be looked into. Identifying the types of answers that users fre-
quently give using free-text might give an indication of what
types of answers are missing from the provided answer but-

tons.
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