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Abstract

Chatbots have become more and more popular in the past few years, also
in the field of education and e-learning. However, as this is such a recent
development, not much research has been conducted about the improvement
of the user experience in these educational chatbots. Optimizing the user
experience of educational chatbots is important, as it might improve learn-
ing processes.

In this study, the influence of emoji use on the user experience was investi-
gated. This was done by comparing the user experience of two chatbots: one
using emojis versus one not using emojis. For this, an educational chatbot
that teaches its user about cyber security was developed. The user experi-
ence was measured using the User Experience Questionnaire Model (UEQ
Model).

Results suggest that emojis do not have a significant effect on the user ex-
perience. However, it was found that emojis did have a significant influence
on the Novelty scale of the UEQ Model.

Future research could focus on using new features to improve user experi-
ence, as well as replicating this study with a different model, type of chatbot,
or bigger (and demographically diverse) group of participants. It could also
change the frequency of emoji use or the type of emoji. Besides that, future
research could help to clear up the ambiguity about the effect of emojis on
the Hedonic Quality.
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Chapter 1

Introduction

Chatbots: you are an exception if you have never used one. A chatbot is
a commonly known application, used by many companies to provide help
to their customers, i.e. customer service. They have many advantages for
both the company and the user. For companies, they reduce service, sales
or support costs, which can lead to more profit [1]. Users also benefit from
chatbots, as they help them to obtain timely and efficient assistance or in-
formation, social interaction, and amusement [2].

Aside from customer service, chatbots are also applied in many other fields,
for example in healthcare, entertainment, or education [3][4][5]. The latter
is a form of ’e-learning’, which is becoming more popular and is changing the
way people work and learn [6]. Chatbot technology is the most innovative
solution in filling the gap between technology and education, and recently
there has been an increase of chatbots for e-learning platforms to support
student learning [7].

However, since chatbots are such a recent development, especially in the
field of e-learning, much research should still be done on how they can be
optimized to improve learning processes and learning outcomes [8].

One possibility for this learning optimization is to improve the user expe-
rience of the chatbot. The user experience is seen as a crucial aspect of a
product, as it measures how well the product is experienced by the user.
Developers should aim to design products with a high user experience and
evaluate it well [9]. A higher user experience, caused by e.g. more emotional
presence or social capability, leads to more user satisfaction and usability
[10][11]. Previous research already found that educational chatbots that
were socially capable, led to better learning results [12]. However, little in-
depth research has been conducted on how to improve this user experience
in chatbots [13], let alone in educational chatbots specifically.

So, if one wants to optimize the learning results in e-learning, one should
desire to find new ways to improve the user experience. One way to do this
is by using so-called emojis in the chatbot’s dialog during communication.



This study will look at how the use of emojis might contribute to a higher
user experience in an educational chatbot. By using emojis in the chatbot’s
dialog, the user will perceive more emotional expression [14] and the chatbot
will be more socially attractive [15], which might improve the user experi-
ence. The following research question is proposed:

"How much do emojis influence the user experience of an educational
chatbot?’

This study, which uses an educational chatbot that will teach the user
about the domain of cyber security, will try to improve the user experience by
using emojis in the chatbot’s dialog. The user experience will be measured
by the User Experience Questionnaire Model, also known as the UEQ Model
[16][17][18]. It measures the user experience through ’Attractiveness’. This
factor will indicate whether there is an effect of emoji usage in chatbots,
which will consequently answer the research question of this study.



Chapter 2

Background

2.1 Chatbots

A chatbot, also known as a digital assistant or conversational agent, is a
computer program that engages in a conversation with a human in natural
language [19]. The conversation with the machine happens in a dialogic
fashion and tries to achieve some particular result [20]. In this study, for
example, the educational chatbot is ought to improve the users’ knowledge
about cyber security.

2.1.1 History of chatbots

The history of chatbots is only about 70 years old. It started with the Turing
Test [21], created by Alan Turing in 1950, where the participant would have
an interacting conversation with a computer. During the conversation, the
participants did not know whether they were conversing with a computer
or another human. The computer passed the Turing test if the participant
afterward indicated they believed they had been talking to a human.

In 1960, one of the first chatbots called ELIZA was created [22], which only
had limited knowledge and communication skills, but was an inspiration in
the field of AI. The term ’Chatterbot’ was first mentioned in 1991 [23], from
which the term ’'Chatbot’ originated. The creation of ELIZA led to the
creation of ALICE in 1995, which was the first online chatbot that could
discuss any topic with knowledge of the Web [24].

In the years after that, up until now, chatbots are being improved and
consequently can be used as a great tool for e.g. a company or some instance.
Due to the invention of new tools and more open-source data, this is less
challenging nowadays. However, as there is done little research about the
affordances of chatbots [19], still a lot of research needs to be done in order
to know in which directions these improvements should go, especially in
specific domains, e.g. in education. Hence, the purpose of this study.



2.1.2 Educational chatbots

Along with the creation of chatbots, a specific type of chatbot emerged: the
educational chatbot. An educational chatbot can be described as a helping
aid to gain knowledge about some topics. With the growth of conversa-
tional technologies, the possibilities for integrating conversational agents in
e-learning are receiving more attention [25].

Chatbots are now used in many different applications for e-learning: they
can for example be used for tutoring [26], practicing conversations while
learning a new language [27], as a learning companion [28], a reflection and
meta-cognition skill tool [29] or a role-playing actor within a simulated ex-
perimental learning environment [30].

In this study, the domain in which the educational chatbot will teach the
user something is cyber security. As cyber-attacks happen more frequently
[31], cyber security becomes more and more important. Previous research
showed that when users were informed and taught about cyber threats, they
had more precautions behavior [32]. This shows the importance of educating
users about cyber security, hence this study focuses on this specific domain.
The chatbot will discuss the following topics of cyber security: passwords,
public WiFi, phishing, and (illegal) downloading. These topics are chosen,
as many people deal with these topics in daily life.

Applying chatbots in education seems to have a positive influence on the
users learning ability; educational chatbots accelerate learning processes and
enrich the learning experience by encouraging participation of the users [30].
This is partly caused by the engaging and human-like contact between the
chatbot and the user. For this reason, it is important to do more research
on this topic. For example, there should be investigated which features con-
tribute to a better and more pleasant user experience. That is why in this
study we will explore the effect of emojis.

2.2 Emojis

Before emojis were invented, emoticons were primarily used. The word
emoticon is derived from the two English words ’emotion’ and ’icon’, as
they are icons that try to convey emotion [33]. The typographic symbols
are embedded in the text to add this extra emotion, using something other
than just language.

A few emoticon examples are shown in Figure 2.1. Emoticons were first used
in 1973 by the technicians that invented the typewriter [34]. However, those
emoticons were limited, as the typewriters only contained a few characters.



—
1
—
go

a5

Y
°
o}

<3 xb | © ’-j & (9

Figure 2.1: Examples of emoticons  Figure 2.2: Examples of emojis

To expand the idea of emoticons, emojis were invented. Emojis are small,
colored pictographs that just like the emoticons convey emotions [35]. Next
to that, they can also represent various other concepts, like objects, places,
animals, or the weather. Some examples of emojis are illustrated in Figure
2.2.

The first development of emojis happened in the late 1990s by Shigetaka

Kurita for Japanese mobile phone providers [36]. Nowadays, emojis are
included in every iOS and Android mobile platform, because they are so ap-
preciated. They are used more frequently than emoticons and are reported
to have more positive motives and attitudes than emoticons [14]. Oxford
Dictionary even made the ”Tears of joy” emoji the "Word of the Year’ in
2015 [37], which recognizes the popularity of emojis nowadays.
Despite their popularity, however, emojis are still a poorly researched com-
munication phenomenon as only a few studies have focused on it [38]. Given
they are so well in demand, it might be convenient to add them to appli-
cations, e.g. chatbots, and observe the effect. Previous research found that
readers interpreted text messages with (nonface) emojis as having greater
levels of positive emotion, specifically as having more joy than messages
without (nonface) emojis [39]. This is an example of the fact that the use
of emojis in text-based communication has proven to add more emotional
intensity and valence, and emojis can be seen as effective quasi-nonverbal
cues [40]. Consequently, the user will perceive more emotional expression
[14] and it makes the chatbot more social attractive [15]. Previous research
already found that educational chatbots that were socially capable, led to a
higher perceived user experience [41], as well as better learning results [12].
With this knowledge, this study will investigate if the use of emojis leads to
an increased user experience in educational chatbots, intending to improve
the learning results.



2.3 User experience

This study will measure the user experience of its chatbots. ’User experi-
ence’, also abbreviated as 'UX’, is a concept that is used a lot in the field of
Human-Computer Interaction (HCI). The concept has multiple definitions
[42], and the aim is still to develop a common understanding of the meaning
and scope of user experience [43].

The definition ranges from traditional usability to beauty, hedonic, affective,
or experiential aspects of technology use [44], so finding one definition is a
complicated task. One research suggests that the concept of user experi-
ence is dynamic, subjective, and depends on context [45]. The measuring
approach of the user experience should be evaluated carefully for an appli-
cation such as a chatbot. In this study, the User Experience Questionnaire
Model (UEQ Model) is applied.

2.4 User Experience Questionnaire Model

This study will measure the user experience of its chatbots with the User
Experience Questionnaire Model, also known as the UEQ model [16][17].
The goal of the UEQ Model is to have a direct measure of the user experience.
This model appears to be an easy to apply, reliable and valid measure for
user experience [46].

Attractiveness

|
! }

Pragmatic Quality Hedonic Quality
Perspicuity Stimulation
Efficiency > Novelty

Dependability

Figure 2.3: Assumed scale structure of the User Experience Questionnaire
Model (UEQ Model)[16]



As is shown in Figure 2.3, the model contains multiple factors that work
in a somewhat hierarchical way. The model tests the chatbot on multiple
factors: Perspicuity, Efficiency, Dependability, Stimulation, Novelty, and
Attractiveness. Perspicuity, Efficiency, and Dependability are factors to de-
termine the Pragmatic Quality (goal-directed) of a chatbot. Stimulation and
Novelty are factors to determine the Hedonic Quality (not goal-directed) of
the chatbot. All factors of the Pragmatic Quality and the Hedonic Quality
should influence the Attractiveness of the chatbot, which is a pure valence
factor that indicates the user experience of the chatbot. It captures the
general impression: the higher the Attractiveness, the better the user expe-
rience and vice versa.

The User Experience Questionnaire (Appendix A1) of the UEQ Model con-
tains 26 item questions, which the participant should fill in. The question-
naire is currently available in over 30 different languages, including both
Dutch and English. The list of 26 questions represents the six factors of
the model: Perspicuity, Efficiency, Dependability, Stimulation, Novelty, and
Attractiveness.

Appendix A.1 shows the list of questions that will be rated on a 7-point
Likert scale [47]. The answers are scaled from -3 (fully agree with the neg-
ative term) to +3 (fully agree with the positive term), where the items are
represented by two values with the opposite meaning. The items are given
in randomized order, so half of the items start with the positive term, the
other half with the negative term. Each factor of the model is measured by
some of the item questions.

2.4.1 Attractiveness

Attractiveness is the overall impression of the product, i.e. the measurement
of user experience.
The 6 items that correspond with Attractiveness are:

annoying vs. enjoyable
good vs. bad

unlikable vs. pleasing
unpleasant vs. pleasant
attractive vs. unattractive
friendly vs. unfriendly

2.4.2 Perspicuity

Perspicuity is how easy it is to get familiar with the product, i.e. whether it
is clear, easy to learn, and understand. It is part of the Pragmatic Quality
of the model.



The 4 items that correspond with Perspicuity are:

not understandable vs. understandable
easy to learn vs. difficult to learn
complicated vs. easy

clear vs. confusing

2.4.3 Efficiency

The Efficiency measures whether users can solve the task without unnec-
essary effort, whether the interaction is efficient and whether the chatbot
reacts to the user input fast. It is part of the Pragmatic Quality of the
model.

The 4 items that correspond with Efficiency are:

fast vs. slow

inefficient vs. efficient
impractical vs. practical
organized vs. cluttered

2.4.4 Dependability

Dependability is how much the user feels in control of the interaction with
the chatbot. Is measures how much the user can predict the chatbots be-
havior and how safe the user feels when using it. It is part of the Pragmatic
Quality of the model.

The 4 items that correspond with Dependability are:

unpredictable vs. predictable

obstructive vs. supportive

secure vs. not secure

meets expectations vs. does not meet expectations

2.4.5 Stimulation

Stimulation measures how exciting, fun, and motivating it is for the user to
use the chatbot. It is part of the Hedonic Quality of the model.
The 4 corresponding items of the questionnaire are:

valuable vs. inferior

boring vs. exciting

not interesting vs. interesting
motivating vs. demotivating
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2.4.6 Novelty

Novelty tries to indicate how innovative and creative the chatbot is and how
much it captures the user’s attention. It is part of the Hedonic Quality of
the model.

It is measured by the following 4 items:

creative vs. dull

inventive vs. conventional
usual vs. leading edge
conservative vs. innovative

With the obtained results of the questionnaires, the convenient calcula-
tion tool that is included in the User Experience Questionnaire Model can
be used for the data analysis. The tool calculates for each factor of the
model a numeric value, that can also be visualized in a scale representation.
When comparing e.g. two different products, the difference of these values
can be calculated. This way, it is possible to conclude whether one product
is significantly better than the other in one or more of the factors.

2.5 Research model and hypotheses

Applying the UEQ Model to the research question of this study, the follow-
ing research model will arise:

Altractiveness

A
H12 H13
Pragmatic Quality Hedonic Quality
A
H7 H8 H3 H10 H11
Perspicuity Efficiency Dependability Stimulation MNovelty
H1 H2 H3 H4 H5 HB6
Emoji Use

Figure 2.4: Research model

11



The corresponding hypotheses are:

H1: A chatbot that makes use of emojis has a higher perceived Perspicuity
than a chatbot that does not make use of emojis.

H2: A chatbot that makes use of emojis has a higher perceived Efficiency
than a chatbot that does not make use of emojis.

H3: A chatbot that makes use of emojis has a higher perceived Dependabil-
ity than a chatbot that does not make use of emojis.

H/: A chatbot that makes use of emojis has a higher perceived Attractive-
ness than a chatbot that does not make use of emojis.

Hb5: A chatbot that makes use of emojis has a higher perceived Stimulation
than a chatbot that does not make use of emojis.

HG: A chatbot that makes use of emojis has a higher perceived Nowvelty than
a chatbot that does not make use of emaojis.

H7: The higher the perceived Perspicuity in a chatbot, the higher the Prag-
matic Quality in a chatbot.

HS8: The higher the perceived Efficiency in a chatbot, the higher the Prag-
matic Quality in a chatbot.

H9: The higher the perceived Dependability in a chatbot, the higher the
Pragmatic Quality in a chatbot.

H10: The higher the perceived Stimulation in a chatbot, the higher the He-
donic Quality in a chatbot.

H1i1: The higher the perceived Novelty in a chatbot, the higher the Hedonic
Quality in a chatbot.

H12: The higher the Pragmatic Quality in a chatbot, the higher the Attrac-
tiveness of the chatbot.

H13: The higher the Hedonic Quality in a chatbot, the higher the Attrac-
tiveness of the chatbot.

12



Chapter 3

Research Methodology

This study tries to give an answer to the following research question:

"How much do emojis influence the user experience of an educational chat-
bot?’.

To answer this question, an experiment should be conducted, where the user
experience of two chatbots will be measured: one chatbot that uses emojis
and a control chatbot that does not use emojis.

The control chatbot, which aims to teach its user more about cyber se-
curity, was developed by 5 co-students: Andy Huang, Annemiek van der
Leest, Sanne Janssen, Serah Sommers, and Spence van Asperdt. Each stu-
dent individually developed the experimental chatbot that would answer
their personal research question. In this study, a chatbot that uses emojis
was developed, and compared to the control chatbot on user experience. For
this comparison, the User Experience Questionnaire Model [16] was used.
This chapter will dive into how this study was carried out: which research
model, hypotheses, materials, design, and procedure were used.

3.1 DMaterials

For this study, two chatbots were developed that could be accessed online
and at home by participants. The participants filled in two corresponding
questionnaires, which served as a way to obtain the required data for this
study. In this section, the materials needed for obtaining this data will be
discussed.

3.1.1 Chatbot

The first educational chatbot used in this study was developed by the re-
search group together and teaches the user about the subject of cyber secu-
rity. It has a somewhat fixed dialog, where the chatbot leads the conversa-
tion. It asks questions and gives feedback according to the user’s response.

13



This way, the user will gain knowledge about the different topics of cyber
security. The dialog contains 4 topics in the given order: Passwords, Phish-
ing, Pubic Wi-Fi, and (Illegal) Downloading. After each topic, the chatbot
also sends a website link with more information on the topic. This way, the
user can dive into the subject even more if desired.

After the development of this chatbot, which was used in the control condi-
tion of the study, it was duplicated and adjusted to use emojis. This second
chatbot was used in the research condition. The only difference between
the two chatbots used in this study is that the control chatbot does not use
emojis and the research chatbot does use emojis. The name and dialog of
both chatbots are identical. Figure 3.1 and Figure 3.2 illustrate an example
of the dialog in both chatbots.

Hi there, I am an educational chatbot and I will
conduct a conversation about the following
topics:

- Passwords

- Phishing

- Public Wi-Fi

- (Illegal) Downloading

Are you ready to get started?

Do you ever have any issues with passwords?

Yes, I often forget them

Ah, I see. Have you considered using a
password manager?

Nice, let's go!

Hi there. @ I am an educational chatbot and I
will conduct a conversation about the following
topics:

- Passwords

- Phishing

- Public Wi-Fi

- (Illegal) Downloading

Are you ready to get started?

Do you ever have any issues with passwords?

yes, I often forget them

Ah, I see. Have you considered using a
password manager?

Nice, let's go!@

| Okay, allow me to explain. | Okay, allow me to explain. @&

Figure 3.1: Example dialog
control condition chatbot

Figure 3.2: Example dialog
research condition chatbot
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3.1.1.1 IBM Watson

For the development of the chatbots, the IBM Watson [48] tools and ap-
plications were used. IBM Watson can be used to create multiple chatbot
assistants. IBM Watson is a recognized, well-developed, easy-to-learn tool,
and makes it easy to integrate chatbots on a website.

The research group started the process of creating a chatbot by working out
a decision tree of the somewhat fixed dialog between the chatbot and user.
The IBM Watson program tries to match the user’s possible input to one
of its so-called ’intents’. Each intent contains many, sometimes over 100,
examples that match the intent’s meaning. This way, the chatbot can rec-
ognize the user’s intention and give an appropriate predetermined reaction
to it.

Once the whole dialog structure and intents were constructed, the testing
and improving phase was carried out. This was done with help of external
testers, who gave more insight into different possible answers users can give
to the chatbot. This is crucial since different formulations also had to be
added as values to the intents. After many rounds of testing and improving
the chatbot, the final control condition chatbot was finalized.

Each student of the research group copied and adjusted this chatbot to their
individual research question to create the second chatbot for their research
condition. In this study, the chatbot was adjusted to make use of emojis.
The emojis were added on locations where one would normally naturally
place them. As this study only tries to investigate one condition, namely
the effect of emojis, nothing else was changed. After building and finalizing
both chatbots, they had to be put on a certain platform. In this study, two
websites were used.

3.1.2 Website

The two chatbots each were integrated in their own website. These websites
were very simple, with only a small text field with instructions and contact
information of the researcher. The websites were identical, to keep consis-
tent conditions.

Both websites were developed with Blogger [49]. Blogger allows for an easy
way to provide the participants with a platform where the chatbot could
be integrated and accessed. On this platform, an account can be created,
which allows the owner to design the website. On this website, blogs can be
created that can include a chatbot function. After creating both websites
and blogs, shown in Figure 3.3, they were uploaded so they were online and
accessible to the participants.

15



<. Chatbot Alice

Alice

Chatbot Alice

| Hi there, T am an educational chatbot and T will
conduct a conversation about the following
topics
- Passwords

Hi there! - Phishing

- Public Wi-Fi

- (Tllegal) Downloading

november 16, 2021

Please click on the blue icon in the right lower corner to start the conversation with chatbot Alic

o Are you ready to get started?
Don't forget to fill in the questionnaire at the end!

Contact: serah.sommers@ru.nl

E Mogelijk gemaakt door Blogger | ‘

Thema-afbeeldingen van enot-poloskun Built with IBM Watson®

Figure 3.3: Website with integrated chatbot

3.1.3 Questionnaire

After the participants conversed with the chatbot and the end of the di-
alog was reached, they received a link to a questionnaire which they were
asked to fill in. The questionnaires used for this study were developed with
Qualtrics [50]. Qualtrics is a survey software tool, provided for free by Rad-
boud University. The participants had to fill in two questionnaires: one after
each chatbot conversation. The participant could choose between a Dutch
or English version of the questionnaire. Normally it is preferred to keep all
independent variables the same in both conditions and only change the de-
pendent variable (i.e. emojis) [51]. However, it was important participants
had the opportunity to fill in the questionnaire in their native or foremost
language, which differed among the participants. This way, participants
understood and interpreted the questionnaire better, which decreased the
misinterpretation and misunderstanding of the language [52].

The questionnaire (Appendix A.2) started with asking for the Keyword
which they obtained at the end of the conversation with the chatbot. The
next question asked them to fill in an Identification Code, which they should
keep the same in both chatbot questionnaires. The third question page asked
the participant to (re)read the Informed Consent Form and give consent to
participating in the study. After that, the questions that tested the user
experience were posed. The 26 Likert Scale questions from the User Expe-
rience Questionnaire Model were divided between multiple pages, to make
it more clear. Then, the last part of the questionnaire followed: the general
questions about the participant itself. Only one of the two questionnaires
contained these questions since it otherwise would be unnecessary work.
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The general questions asked the user to give their age, gender, nationality,
highest finished level of education, work/study field, and whether they ever
had used a chatbot before or not.

During the whole questionnaire, participants were allowed to go back into
the previous pages to adjust their answers to the questions. They also could
take as long as they needed to finish the questionnaire.

3.2 Study Design

This study implemented the the within-subject design. In practice, this
means that every participant in this study tested both chatbots and filled
in a questionnaire for each chatbot. According to Charness et al. [53], the
within-subject design has the advantage that it is less prone to noise than the
between-subject design, as the environment in which the participant takes
part in the experiment is consistent. They state that another advantage of
the within-subject design is that you get double the amount of information
compared to the between-subject design, with the same sample size.

One of the downsides of the within-subject design is that there might
occur an order effect, according to Charness et al. This is an effect that
originates when the same action is carried out sequentially, which influences
the way a participant experiences the application. To limit the impact of
the order effect, this research design made use of the across-subject counter-
balancing method [54]. One group started with the chatbot that did not use
emojis and secondly conversed with the chatbot that did use emojis. The
second group did this vice versa. Participants were assigned a group in a
randomized order.

With the use of the User Experience Questionnaire Model data anal-
ysis tool, the collected data was analyzed on differences between the two
chatbots. This way, conclusions could be drawn about whether there is a
significant difference in user experience between the chatbots. Any signifi-
cant difference could be explained by the use of emojis since this is the only
difference between both conditions.

To reduce biases, the study was constructed to be as consistent as possible
in both conditions. First of all, both chatbots were given the same name,
namely ’Alice’. Previous research found evidence that using female names
for chatbots is preferred over using male names [55]. Keeping the same name
in both conditions helped prevent any gender bias. Secondly, the websites
in which both chatbots were integrated had identical appearances, to make
sure the website would not influence the measurement of user experience
when the user i.e. preferred one website of the other. Third, the responses
of the chatbots were the same, with exception of the emojis. Again, this
prevented bias, in this case, linguistic bias. Lastly, both chatbot conversa-
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tions and questionnaires were supposed to be carried out on the same day,
so right after each other and in the same environment. This reduced the
effect of mood, environmental or circumstantial biases.

The sample size of participants required for this study was N> 40 partici-
pants between the age of 18 to 35, as it was focused on young adults. The
reason behind this is that this age group contains a lot of students that
would benefit from better learning tools. Besides that, students also make
use of emojis often.

3.3 Participants

Data was collected from in total 43 participants, who were found mainly
through social circles. Because this study used a within research design, the
participants were divided between two groups. The first group consisted of
22 participants, who first tested the control condition chatbot and afterward
the research condition chatbot. The second group consisted of 21 partici-
pants, who first tested the research condition chatbot and then the control
condition chatbot.

In this study, all participants had Dutch nationality. The participants were
between 20 and 32 years old, with an average age of 23,3. Of the total 43
participants, 20 identified as 'male’ (46,5%) and 23 identified as ’female’
(53,5%). The distribution for their highest finished education level was as
follows: 39,5% Secondary School, 23,3% HBO Bachelor, 25,6% WO Bache-
lor, and 11,6% WO Master. Almost all participants (97,7%), except for one,
had used a chatbot before. The participants were from various work/study
fields.

3.4 Procedure

Participants taking part in this study received an email with the informa-
tion needed: an Informed Consent Form (Appendix A.2) and the Instruction
Page (Appendix A.3). The Informed Consent Form informed the partici-
pants about their rights and the data collection, which they could read
before the experiment started. The Instruction Page extensively explained
the steps of how the experiment had to be done. Since this experiment was
done entirely at home and independently, these instructions had to be very
explicit. After reading both documents, the participants could start exe-
cuting the steps explained in the Instruction Page. If anything went wrong
during the experiment or if they had any questions, they could contact the
researcher via the email address given.

Figure 3.1 and Figure 3.2 show an example dialog of both chatbots. Note
that the participants were divided into two groups: one group tested the
chatbot without emojis first and then the chatbot with emojis, and the
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other group did it vice versa. For this, two different Instruction Pages were
used. The first step in the study was to open the website where the first
chatbot could be found. On this website, there was a message saying they
should click on a button to start the chatbot dialog. Once the dialog came to
an end and the conversation was over, the participant received a link to the
questionnaire and a Keyword. Participants were given the choice between
a Dutch and an English questionnaire. See Appendix A.4 for the English
version.

This questionnaire started by asking the participant to fill in the Keyword.
This Keyword serves as a way to check whether the conversation had reached
a successful end. As both chatbots give a different Keyword, it also serves
as a way to distinguish the two chatbots in the collected data. The chatbot
without the emojis had the Keyword ’Animals’, the chatbot with the emojis
had the Keyword ’Plants’.

After filling in the Keyword, the participant had to think of an Identifica-
tion Code, in the format of ’ABC123’. This Identification Code should be
filled in in the second questionnaire as well, so the participant was told the
memorize it. The purpose of the Identification Code was to know which two
questionnaires in the collected data did correspond to the same participant.
This is needed for the within research data analysis.

The next page of the questionnaire asked the participant to consent for par-
ticipating in the experiment. It also included a link to the Informed Consent
Form, which they already received in the email, just in case the participant
had not read it yet.

Next came the most essential questions of the questionnaire: the 26 ques-
tions of the User Experience Questionnaire Model (Appendix A.1). What
followed were some general demographic questions about the participant:
their age, gender, nationality, highest finished level of education, work/s-
tudy field, and whether they ever had used a chatbot before or not.

After finishing the questionnaire, they were instructed to read the next steps
of the Instruction Page. There they were told to go to the second website,
chat with the chatbot and again fill in the questionnaire that was given to
them. Note that only one of the two questionnaires did contain the general
questions at the end, since filling those questions in twice would only mean
unnecessary extra work for the participant. Once the second questionnaire
was finished, the participant was done with the study and could close all
windows and files. If they would like to know more about the purpose of
the study or the result, they were told they could contact the researcher at
the given email address.
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Chapter 4

Results

This chapter will discuss the quantitative results of this study. Once the
data was collected for the questionnaires, data analysis could be carried
out. During the data analysis, the User Experience Questionnaire Model
Handbook [56] was used. This handbook gave a very convenient and clear
description of how to remove outliers, analyze data and interpret the results.
The two Excel tools [57][58] included in the UEQ Model were also used to
carry out the data analysis.

4.1 Data analysis

4.1.1 Preprocessing the data

During the data analysis in this study, the Excel tool of the UEQ Model
was used for convenience. The Excel tool consisted of two parts: the 'Data
Analysis Tool’ [57] and the ’'Compare Scales Tool’ [58]. The 'Data Analysis
Tool’ does data analysis on one dataset where it transforms the data, checks
it for consistency and outliers, and calculates all necessary statistics needed
to interpret the results. The ’Compare Scales Tool’ compares the data from
both chatbots. This is done with the T-test.

Before using the Excel tool, the data of both the Dutch and English
questionnaires had to be combined into one file. This resulted in two tables:
one table with data of the control condition chatbot and one table with data
of the research condition chatbot.

As mentioned before in Chapter 2.4, the questions from the UEQ Model
used a 7-point Likert scale [39], where the item questions were represented by
two values with the opposite meaning. The participant could choose a value
from 1-6, which represented their feeling about the chatbot the best. For
example: if the positive term ’Good’ was on the left side of the Likert scale
and the negative term 'Bad’ on the right side, a participant who thought
it was equally ’Good’ as 'Bad’ would fill in the fourth value. This would
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then result in a value of 4. However, the item questions were put on a
randomized side, so half of the items started with the positive term, the
other half with the negative term. Because half of the items were switched,
they had inconsistent positive and negative terms. To make the data usable
for data analysis, these inconsistent values had to be converted. This was
done by giving all positive terms a positive value (e.g. maximum +3) and
all negative terms a negative value (e.g. minimum -3). In the case of the
example above, the value would now be 0. The Excel tool had predefined
tabs that could automatically convert these values, such that there were
consistent for every item question. Applying this step to the obtained data,
resulted in two new data tables that served as the initial datasets.

4.1.2 Outlier removal

Since the participants did the experiment at home, it was harder to check
whether they filled in the questionnaire seriously. This, among other things,
is reason enough to check the collected data on outliers.

To check for outliers the UEQ-Model Handbook [56] recommends using
a heuristic that looks at the maximum distance between the Likert-scale
points, to find possible outliers in the collected data. Each of the scales of
the model (e.g. Perspicuity) has multiple items questions that are somewhat
alike, so the participant’s answer should not differ too much between these
items. For every question item on a specific scale, the maximum difference
between the lowest and highest value is measured. If this difference is 4 or
more (e.g. -2 and 3), the answers given in this scale can be seen as inconsis-
tent. If three or more scales (e.g. Attractiveness, Efficiency, and Novelty)
had an inconsistency, the data from this participant could thus be seen as
an outlier. In these cases, the data from this participant in both the control
and research condition data should be removed.

The Excel tool of the UEQ Model has a predefined tab, which checks for
this heuristic and calculates the number of inconsistencies. After using this
tool with the data obtained in this study, 4 participants were considered as
outliers. The control condition contained two outliers: one had inconsisten-
cies in the scales Attractiveness, Efficiency, and Dependability. Another had
inconsistencies in the scales Efficiency, Dependability, and Novelty. The re-
search condition also contained two outliers: one had inconsistencies in the
scales Attractiveness, Efficiency, and Dependability. Another had inconsis-
tencies in the scales Efficiency, Stimulation and Novelty. Normally the data
of the participants of these outliers would be removed from both the control
condition as research condition dataset. However, as there are relatively
many outliers, namely 4, compared to the sample size (N=43), this study
kept the outliers in the dataset.
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4.1.3 Quantitative results

After preprocessing the data and investigating if any outliers should be re-
moved, the quantitative results were obtained. With the obtained datasets,
which now contained values in the range [-3, 3] to represent the positive and
negative term values, the Excel tool of the UEQ-Model automatically calcu-
lated the values of the average, standard deviation (STD), confidence, and
the upper and lower confidence interval where the number of participants
was N = 43. This was done on all 6 scales (i.e. Attractiveness, Perspicuity,
Efficiency, Dependability, Stimulation, and Novelty) in both chatbots. This
resulted in the tables shown in Table 4.1 and Table 4.2 below.

Control Condition |

Confidence |Confidence Interval

Attractiveness 1,11 1,02 0,30 0,80 1,41
Perspicuity 1,78 0,89 0,27 1,51 2,05
Efficiency 1,48 0,83 0,25 1,23 1,73
Dependability 1,35 0,65 0,20 1,15 1,55
Stimulation 0,66 0,98 0,29 0,37 0,95
Novelty 0,17 1,14 -0,17 0,34 0,00

Table 4.1: Required T-test values Control Condition

Research Condition

Confidence |Confidence Interval

Attractiveness 1,46 0,80 0,24 1,22 1,70
Perspicuity 1,77 0,74 0,22 1,55 1,99
Efficiency 1,62 0,84 0,25 1,37 1,87
Dependability 1,35 0,68 0,20 1,15 1,56
|Stimu|atinn 0,91 0,95 0,28 0,63 1,20
Novelty 0,69 1,12 0,34 0,35 1,02

Table 4.2: Required T-test values Research Condition

Plotting the average values of each scale next to each other results in the
graph shown in figure 4.1.
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Figure 4.1: Histogram of average values per scale

This plot visualizes the average values, so there could be done an esti-
mation on significance. It already stands out that there is quite a difference
in the Novelty scale between the two conditions. To further investigate if
there is indeed a significant difference in this scale or the other scales, this
study carried out the T-test.

Before the T-test could be carried out, all assumptions had to be met.
The T-test is possible when the data is randomly selected from the popula-
tion. Since this research randomly selected its participants, this assumption
is met. The data also had to have a continuous or ordinal value. As all
values fell in the range of [-3, 3|, this assumption was also met. Another
assumption is that the data is normally distributed. A good way to check
this assumption is to make a QQ-plot for every variable each condition [59].
In Figure 4.2, the QQ-plot of the Attractiveness in the control condition
is shown as an example. A variable is considered normally distributed if
the QQ-plot shows that the data points somewhat follow the linear line.
The QQ-plots that were plotted, gave proof that all variables are normally
distributed, although more data samples could have given more certainty
about this. Due to the lack of many data samples, the last T-test assump-
tion, namely that the data should consist of enough data samples, could not
fully be met.
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Figure 4.2: QQ-plot Attractiveness control condition

After checking all assumptions, and finding proof that most of them
are met, the T-test was carried out. The T-test was done with a degree
of freedom of 84 (N1 + N2 — 2) and a significance level of & = .05. This
significance level is a commonly used value in social sciences [60].

For each of the six scales, the T-test was carried out to find if the use
of emojis has any significant influence on the scale values. The results for
the scale Attractiveness from the control condition (M = 1.11, 5D = 1.02)
and research condition (M = 1.46,SD = 0.80) indicate that emojis do not
significantly increase the Attractiveness of an educational chatbot, ¢(84) =
—1.431,p = .078.

Similarly, results for the scale Perspicuity from the control condition (M =
1.78,SD = 0.89) and research condition (M = 1.77,SD = 0.74) indicate
that emojis do not significantly increase the Perspicuity of an educational
chatbot, t(84) = 1.968, p = .9738.

The results for the scale Efficiency from the control condition (M = 1.48, 5D =
0.83) and research condition (M = 1.62,SD = 0.84) indicate that emo-
jis do not significantly increase the Efficiency of an educational chatbot,
£(84) = —1.726, p = .04402.

The results for the scale Dependability from the control condition (M =
1.35,SD = 0.65) and research condition (M = 1.35,SD = 0.68) indicate
that emojis do not significantly increase the Dependability of an educa-
tional chatbot, #(84) = 1.875,p = .9679.

The results for the scale Stimulation from the control condition (M =
0.66,SD = 0.98) and research condition (M = 0.91,5SD = 0.95) indicate
that emojis do not significantly increase the Stimulation of an educational
chatbot, £(84) = —0.732,p = .233.

Finally, the results for the scale Novelty from the control condition (M =
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0.17,SD = 1.14) and research condition (M = 0.69,SD = 1.12) indicate
that emojis do significantly increase the Novelty of an educational chatbot,
t(84) = —1.808,p = .0371.

So, it can be concluded that the scales Attractiveness, Perspicuity, Effi-
ciency, Dependability, and Stimulation don’t have any significant outcome,
since those p-values are bigger than the significance level of .05. This means
that there is no proof that the use of emojis does influence these scales sig-
nificantly. However, since p = .0371 < .05, there can be concluded that
there is found evidence that the use of emojis does influence the scale Nov-
elty significantly. With this information, the hypotheses H1, H2, H3, H4,
and H5 are rejected and H6 can be accepted.

To calculate the Pragmatic Quality and Hedonic Quality, the Excel tool
was used again. It contains a predefined tab that calculates the average
value of each scale. Each question item corresponds to a specific scale. The
average is taken by summing the value of the questions that corresponded
to a specific scale and then dividing them by their count. For example,
the scale Perspicuity was represented by questions 2, 4, 13, and 21 in ev-
ery participant. If the average values of all participants of these individual
questions were e.g. 1, -2, 3, and 0, the average scale value of Perspicuity
would be 0.5.

With the previously calculated average values of each scale, the average value
of the Pragmatic Quality and the Hedonic Quality was determined. Again
these average values fall in the range [-3, 3]. For the Pragmatic Quality, the
average of the average values of Perspicuity, Efficiency, and Dependability
was calculated. Summing the average values of these three scales and divid-
ing them by 3, did result in a Pragmatic Quality value of 1,54 in the control
condition and a value of 1,58 in the research condition. For the Hedonic
Quality, the average of the average scale values of the Stimulation and Nov-
elty scales was calculated. This was done in a similar way and resulted in
a Hedonic Quality value of 0.42 in the control condition and a value of 0.80
in the research condition. Note that these values are all greater than zero,
which implies that the qualities of the chatbots in both conditions are more
positive than negative.

To check whether or not there is a significant difference in Pragmatic Qual-
ity or Hedonic Quality between the two conditions, the T-test was carried
out again. For this, the standard deviation (STD) of the Pragmatic Quality
and Hedonic Quality in the two conditions was calculated. These values,
together with the average values, were used for the T-test. The obtained
values are shown in Table 4.3.
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Control Condition

Confidence |Confidence Interval
Pragmatic Quality 1,54 1,01 0,30 0,81 2,11
HedonicQuality | 042 097 020 012 1,39

Research Condition

L EET STD Confidence |Confidence Interval
Pragmatic Quality 1,58 0,80 0,24 1,34 2,38
Hedonic Quality 0,80 0,81 0,24 0,56 1,61

Table 4.3: Required T-test values Pragmatic and Hedonic Quality

To make conclusions about the significance, the p-values are compared
to a significance level of o« = .05. The results of the Pragmatic Quality
from the control condition (M = 1.54,SD = 1.01) and research condition
(M = 1.58,SD = 0.98) indicate that emojis do not significantly increase the
Pragmatic Quality of an educational chatbot, ¢(84) = —1.393, p = .08361.
The results of the Hedonic Quality from the control condition (M = 0.42,SD =
0.97) and research condition (M = 0.80,SD = 0.81) also indicate that emo-
jis do not significantly increase the Hedonic Quality of an educational chat-
bot, t(84) = —1.645,p = .0519. However, since p = .0519 is quite close to a
significant effect (see Chapter 5: Discussion).

To test whether hypotheses H7, H8, H9, H10, H11, H12, and H13 should

be rejected or can be accepted, the correlation between the scales and the
Pragmatic Quality or Hedonic Quality should be mapped. This was done
with the Pearson Correlation Coefficient [61].
Before the Pearson Correlation Coefficient could be used, the assumptions
for this method should be checked. It assumes that the two variables contain
continuous values, that have a linear relationship. There also should not be
any significant outliers, as well as being approximately normally distributed.
As all variables that are considered contain continuous values between the
range of [-3, 3], the first assumption is met. The proof of linearity was found
with help of Figure 4.3 and Figure 4.4, which indeed shows that there is a
linear relationship between all considered pairs of variables. Figure 4.3 and
Figure 4.4 could also be used to look for outliers: a few points in some of
the scatter plots might be considered as outliers (see e.g. the scatterplot
of the Pragmatic Quality and Dependability in Figure 4.4). However, as
this study contains only a few data points, it was decided to ignore those
few outliers. As for the last assumption, all variables should be checked for
normality. Previously in this study, normality was already checked with the
use of QQ-plots. This showed that all variables were somewhat normally
distributed, so the last assumption is also met.
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After checking the assumptions, the Pearson Correlation Coefficient method
was carried out. For each data point, the correlation coefficient values of
the first variable (e.g. Perspicuity) and the second variable (e.g. Pragmatic
Quality) were calculated. The correlation results of both the research and
control condition are shown in Figure 4.3 and Figure 4.4.
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Figure 4.3: Pearson Correlation Coefficient scatterplot of control condition
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Figure 4.4: Pearson Correlation Coefficient scatterplot of research condition

A Pearson correlation coefficient was computed to asses the linear re-
lationship between Perspicuity and the Pragmatic Quality. In the con-
trol condition, there was a positive correlation between the two variables,
r(41) = .85, p = .00001. In the research condition, also a positive correlation
was found, r(41) = .77, p = .00001.

Similarly, A Pearson correlation coefficient was computed to asses the linear
relationship between Efficiency and the Pragmatic Quality. In the con-
trol condition, there was a positive correlation between the two variables,
r(41) = .89, p = .00001. In the research condition, also a positive correlation
was found, r(41) = .87, p = .00001.

Next, Pearson correlation coefficient was computed to asses the linear re-
lationship between Dependability and the Pragmatic Quality. In the con-
trol condition, there was a positive correlation between the two variables,
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r(41) = .78, p = .00001. In the research condition, also a positive correlation
was found, 7(41) = .79, p = .00001.

Again, a Pearson correlation coefficient was computed to asses the linear
relationship between Stimulation and the Hedonic Quality. In the con-
trol condition, there was a positive correlation between the two variables,
r(41) = .91, p = .00001. In the research condition, also a positive correlation
was found, r(41) = .89, p = .00001.

A Pearson correlation coefficient was also computed to asses the linear re-
lationship between Novelty and the Hedonic Quality. In the control condi-
tion, there was a positive correlation between the two variables, r(41) = .93,
p = .00001. In the research condition, also a positive correlation was found,
r(41) = .92, p = .00001.

A Pearson correlation coefficient was computed to asses the linear relation-
ship between the Pragmatic Quality and the Attractiveness. In the con-
trol condition, there was a positive correlation between the two variables,
r(41) = .58, p = .000043. In the research condition, also a positive correla-
tion was found, r(41) = .65, p = .00001.

Lastly, A Pearson correlation coefficient was computed to asses the linear
relationship between the Hedonic Quality and the Attractiveness. In the
control condition, there was a positive correlation between the two vari-
ables, r(41) = .71, p = .00001. In the research condition, also a positive
correlation was found, r(41) = .61, p = .000013.

The previous analysis shows that all Pearson correlation coefficients are
between r = 0.5 and r = 1.0. In regards to the interpretation of these
values [62], this means that all pairs of variables have a high positive degree
of correlation. The corresponding calculated p-values all are p < .05, which
is below the significance level of & = .05. Based on this analysis, there
can be concluded that hypotheses H7, H8, H9, H10, H11, H12, and H13 are
accepted in both the control condition and the research condition. Figure 4.5
illustrates which hypotheses of the research model were accepted or rejected
in this study.
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30




Chapter 5

Discussion

Aiming at gaining a higher user experience in educational chatbots, this
study made use of emojis. The influence of emojis was measured by ap-
plying the User Experience Questionnaire Model [16]. Obtaining the values
of the six scales (e.g. Attractiveness, Perspicuity, Efficiency, Dependability,
Stimulation, and Novelty), the T-test was carried out.

Those results showed that, compared to the significance level, there is no
significant difference between the control and research conditions in the
scales Attractiveness, Perspicuity, Efficiency, Dependability, and Stimula-
tion. However, there was found a significant difference in the Novelty scale.
Because of this, hypotheses H1, H2, H3, H4, and H5 were rejected and hy-
pothesis H6 was accepted. From this, it was concluded that there was found
no evidence that the scales Attractiveness, Perspicuity, Efficiency, Depend-
ability, and Stimulation are significantly influenced by the use of emojis.
The use of emojis is in these scales not an appropriate way to increase (or
decrease) their perceived value. However, there was found evidence that
the Novelty scale is significantly influenced by the use of emojis. Thus, to
increase the perceived Novelty (i.e. how innovative and creative the chatbot
is), emojis could be used.

The Pearson Correlation Coeflicient showed that there was found high cor-
relation between all investigated pairs of variables. This led to accepting
hypotheses H7, H8, H9, H10, H11, H12, and H13, as expected. Concluded
from this was that there was found evidence that if the Perspicuity, Ef-
ficiency or Dependability increases, the Pragmatic Quality also increases.
There was also found evidence that if the Stimulation or Novelty increases,
the Hedonic Quality increases. Lastly, there was found evidence that if the
Pragmatic Quality or Hedonic Quality increases, the Attractiveness of the
chatbot increases. Note that in all these cases, a decrease in the first variable
also led to a decrease in the second variable.

These findings show that if there is found a way to increases the Perspicuity,
Efficiency, Dependability, Stimulation and/or Novelty, there it is likely that
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the Attractiveness of the chatbot increases as well. As Attractiveness is a
way to measure the user experience of the chatbot, increasing the Attrac-
tiveness will improve the user experience.

This study also carried out a T-test to see whether the use of emojis (in)directly
lead to a significant difference in the Pragmatic Quality or Hedonic Quality
in the two chatbots. There was found no evidence that there was a signifi-
cant difference. However, for the Hedonic Quality p = 0.519 was close to a
significant result. Future research could be conducted to give more certainty
about this finding. As for this study, it can be concluded that emojis do not
influence the Pragmatic Quality or Hedonic Quality.

The found results of this study can answer the main research question: 'How
much do emojis influence the user experience of an educational chatbot?’.
As the Attractiveness scale was not significantly higher with the use of emo-
jis, it can be concluded that emojis do not influence the user experience of
educational chatbots. However, there is found evidence that emojis influ-
ence the Novelty of the chatbot, which itself influences the Hedonic Quality,
which again influences the Attractiveness. In this study, the Novelty does
not influence the Hedonic Quality enough to say that the Novelty influences
the Attractiveness and thus changes the user experience significantly.

5.1 Limitations

During this study, there were a few limitations that could be the cause of
the outcome of this study.

Firstly, this study was specifically about the small scale of educational chat-
bots. Thus, it is uncertain that the results and conclusions of this study can
be extended to any other type of chatbot. Replicating the idea of this study
on more types of chatbots or a bigger scale would be needed.

Secondly, the emojis used in this study were chosen to reflect the ’typical’
and ’everyday’ usage of emojis. The frequency of use and type of emojis
in the dialog was rather subjective and represented the way the researcher
would use them. By looking at what kind of emojis and the frequency of
using them would be optimal, the user experience might be improved more.
Additionally, a big limitation to take into consideration was the time ca-
pacity. More time could be taken to carry out the multiple steps in the
process. As testing and implementing the chatbot’s dialog is crucial for its
behavior and thus user experience, having more time for this would be more
convenient. Also having more time to find participants to participate in
the experiment would lead to higher sample size and thus higher statistical
power.

This small sample size also required keeping outliers in the data set that
otherwise would have been removed. It should be kept in mind that the
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outliers may have influenced the outcome of this study.

Another limitation is that this study had a participation group consisting of
all Dutch participants, in the age range of 18-35 years old. This is a some-
what specific group of participants, which may make it hard to generalize
the results of this study to the total population.

During the data analysis, only a quantitative analysis was carried out. It
would have been much better to also include qualitative analysis, with the
use of open answer questions in the questionnaire and by evaluating the
chatbot conversations.

Lastly, the study was set up and conducted during the Covid-19 pandemic.
Consequently, the participants had to do the study online and at home, in-
stead of in real life and with the researcher present to guide them. This may
have led to more distractions or noise in the environment, which could have
influenced the data.

5.2 Future work

As this study has not found evidence for a way to improve the user experi-
ence of educational chatbots, more future research work is needed.

One take-home message from this study that can be used for future work, is
that emojis are a possible way to improve the Novelty aspect of educational
chatbots. This means there is at least some influence by emoji use on one
of the aspects of the user experience. There could be done future research
finding similar or new ways to increase the other scale values to improve the
user experience. This can be done by e.g. investigating what the optimal
frequency of emoji use is, or investigating what specific type of emojis in-
crease the scale values. As this study also concluded that there was a high
positive correlation between the Attractiveness and the other 5 scales of the
model, this might result in a higher user experience.

Another conclusion that was drawn in this study was that the p-value of
the effect of emojis on the Hedonic Quality was very close to significant. As
this was quite an ambiguous conclusion, future research should investigate
and check if this insignificance was correct or not.

Besides that, future research can try to increase the scale values by focusing
on a different demographic population group, as this study contained only
Dutch participants with an age between 18 and 35 years old. Also replicat-
ing this study while using more participants might give a different result.
Furthermore, future research can also investigate if there are any significant
differences in user experience caused by emoji use in a different chatbot do-
main. Instead of the domain of cyber security, future research can focus on
chatbots used in e.g. the healthcare or entertainment domain.

There can also be investigated if a replication of this study with another
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model gives a different result. Of course, the User Experience Questionnaire
Model uses only one way to measure user experience, and many other ways
are possible.
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Chapter 6

Conclusions

This paper provides insight into the role of emojis on the user experience
in educational chatbots. The findings in this study suggest that the use of
emojis does not influence the user experience in educational chatbots.
There was found evidence that emojis do influence the Novelty scale of the
User Experience Questionnaire Model. No such significant result was found
for the Attractiveness, Perspicuity, Efficiency, Dependability, or Stimulation
scale.

Additionally, there was also found evidence that there is a high positive cor-
relation between the Perspicuity, Efficiency and Dependability scale and the
Pragmatic Quality. This high positive correlation was also found between
the Stimulation and Novelty scale and the Hedonic Quality.

Also, a high positive correlation was found between the Pragmatic Quality
and Hedonic Quality and the Attractiveness.

Lastly, there was found no significant difference in Pragmatic Quality or
Hedonic Quality when using emojis versus when not using emojis. However,
the proof for this for the Hedonic Quality was quite ambiguous.

Future research could focus on using a new feature to improve the user ex-
perience in educational chatbots. It can also focus on replicating this study
while using a different model to measure user experience, a bigger (demo-
graphically diverse) group of participants, changing the emoji use frequency
or emoji type, or using a different type of chatbot. Future research could
also assess whether the effect of emojis on the Hedonic Quality is significant
or not, as this study found some ambiguous results.
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Appendix A

Appendix

A.1 Question Items UEQ Model

annoying

not understandable
creative

easy to leamn
valuable
boring

not interesting
unpredictable
fast

inventive
obstructive
good
complicated
unlikable
usual
unpleasant
secure
motivating
meets expectations
inefficient
clear
impractical
organized
attractive
friendly

conservative
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o000 OCOCOOCOOCO0CO0O0COCOO0OO0OO0CO0OO0O0O0OO0
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OO0 0000000000000 000O000C0OO0O0O0 Q0
oo o0O0OCOCOoOO0O0OCO0O0C0C0O0C0O00COo0 0000000

enjoyable
understandable
dull

difficult to learn
inferior
exciting
interesting
predictable
slow
conventional
supportive

bad

easy

pleasing
leading edge
pleasant

not secure
demotivating
does not meet expectations
efficient
confusing
practical
cluttered
unattractive
unfriendly

innovative

Question items of the User Experience Questionnaire Model
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A.2 Informed Consent Form

Informed Consent Form
Information

Purpose of the Study

This study is part of a Bachelor Thesis of the Artificial Intelligence Program of the Radboud
University.

The study involves an educative chatbot that will teach the user (you) about Cyber Security. You will
use this chatbot twice and fill in a questionnaire both times.

Voluntary Participation
Your participation should be voluntary. During the study you can indicate at any time that you want

to quit participating. You can stop without having to explain why and at any moment you want.

Anonymity

All collected information and data is processed anonymously: the results cannot be traced back to
you later. This also means that we therefore cannot inform you about your personal results when
the study is completed. However, if you are interested, we can inform you about the results of the
complete study. If you wish to be informed about these results, please let us know.

Data US&gE
The (anonymous) data that is collected about you will be used as part of data sets, articles, and

presentations. It will be accessible to other researchers for a period of at least 10 years. However, as
this is anonymous data, it cannot be traced back to you. The data is collected from the chat history
and the questionnaire forms.

Contact
If you have any further questions about this research or if you are interested in the results of the
study, you can contact the following email address: serah.sommers@ru.nl

Consent
By giving consent as a participant of this study, you agree with the following statements:
* | have read the provided information about this research study and understand it.
* The aim of this research study has been made clear to me.
* | have been given the opportunity to ask questions regarding the research study.
* | participate in this research study on voluntary basis.
* |understand that | am allowed to stop at any time during this research study, without having
to give a reason.
* |understand that the data gathered from this research study is anonymous.
* |understand how the data gathered from this research study will be stored and used.
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A.3 Instruction Page

Task instructions

In this study you are going to have two short conversations with a chatbot for about 5-10 minutes. It
is an educative chatbot that aims to teach you about Cyber Security. Your task is to conversate with
the chatbot and afterwards fill in a questionnaire about the chatbot. You will do this two times
sequentially and without taking a break. The total time for participating in this study is 20-30
minutes.

Please read the following instruction rules very carefully:

Both mobile phones and computers/laptops support the participation of this research, but
we advise you to use your computer/laptop.

Please make sure you are in an environment that is distraction-free. Close any unnecessary
program on your computer, interact with no other person and put your mobile phone on
silent mode.

Keep this instruction page open at all times, so you can re-read the instructions if things are
unsure to you.

Do NOT close the chatbot window during the conversation session.

Open any link given during the conversation in a separate tab. You can do this by:

Hold CTRL + click Left Mouse OR Click Right-Mouse and choose ‘Open link in new tab’.

As this is an English chatbot, it expects English responds from the user. Make sure you ONLY
answer in English. You are allowed to quickly look up translations.

Make sure NOT to respond to the chatbot before it is done typing itself (indicated by the
).

Only respond with ONE message at a time.

Do not wait too long (more than a minute) to respond to the chatbot, as the dialog will
otherwise shutdown.

Should you not receive the link for the questionnaire within 15 minutes of testing a chatbot,
please contact the researcher (serah.sommers@ru.nl)

Now you have read the instruction rules, you can start the actual research. Make sure to read the
following steps first, and then follow those steps in GIVEN ORDER:

1.

Open the chatbot for the first conversation with the following link:
https.//chatbotalice.blogspot.com/2021/11/chatbotl.htm|

Have a conversation with the chatbot until it reaches the end of the dialog and the chatbot
sends you the link to the questionnaire

Fill in the whole questionnaire and go back to this instruction page

Now open the chatbot for the second conversation with the following link:
https://chatboted.blogspot.com/2021/11/chatbot2.html

Have a conversation with the chatbot until it reaches the end of the dialog and the chatbot
sends you the link to the questionnaire

Fill in the whole questionnaire

You are now done with this research!

Thank you for participating in this research study and | hope you had a little fun with it! If you still
have any questions regarding this study or if you are interested in knowing it’s purpose, please
contact the researcher at: serah.sommers@ru.nl
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A.4 User Experience Questionnaire

Block 1

What is the Keyword that the chatbot gave to you?

Fill in a identification code, in the format of '123ABC' (so 3 numbers, followed by 3 letters).
Use the same identification code in both questionnaires! If this is the first questionnaire you
fill in, think of a new original (not 123ABC) one without personal information in it and
remember it. If this is the second questionnaire you fill in, please us the same one as in the
last questionnaire.

Before you start this questionnaire, please read the following informed consent page
thoroughly:

Informed consent form

| consent by participating in this research:

QO I consent

QO I do not consent

Chatbot Questions:

| find the chatbot... (1/5)

1.2 3 4 5 6 7
annoying O O O O O O O enjoyable
notunderstandable O O O O O O O understandable
ceave O O O O O O O dul
easytolean O O O O O O O (difficult to learn
vauable O O O O O O O inferior
boing O O O O O O O exditing
| find the chatbot... (2/5)
1.2 3 4 5 6 7
notinterestng O O O O O O QO interesting
unpredictable O O O O O O O predictable
fast O O O O O O QO slow
inventve O O O O O O O conventional
obstrucive O O O O O O O supportive
good O O OO OOO ba
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| find the chatbot... (3/5)

complicated
unlikable
usual
unpleasant
secure

motivating

| find the chatbot... (4/5)

meets expectations
inefficient

clear

impractical
organized

attractive

| find the chatbot... (5/5)

friendly

conservative

General Questions:

What is your age?

What is your gender?

O Female
O Male

QO Prefer not to say

ONONORONONO R
ONONORONONONS
O00000 «
O0000O0 »
O0O000O0 v
ONONORONONON:
O0O000O0 ~

000000 -
(CXONONORONOIN
O0O000O0 «»
O0O0O00O0 »
(ONONONORONOIS
(ONONONORONON
O00O00O0 ~

(ONORES
OO~
OO0 o
OO »
OO0 o
OO0 »
OO ~

O other: [

What is your nationality?

What is the highest level of education that you have finished?

O None
QO Primary School

easy
pleasing
leading edge
pleasant

not secure

demotivating

does not meet expectations
efficient

confusing

practical

cluttered

unattractive

unfriendly

innovative



(O Secondary School

(O Post-secondary Vocational Education (MBO)
QO Higher Education (HBO) Bachelor

O Higher Education (HBO) Master

QO University (WO) Bachelor

(O University (WO Master)

O PhD

@) Other | |

In which field do you work or study?

Have you ever used a chatbot before today?

O VYes
O No
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