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Abstract 

In this project, the goal is to give design recommendations for a virtue-ethics centred chatbot 

that can stimulate self-confidence in students. Self-confidence is defined as virtue and the 

stakeholders are identified. Theories from psychology about how self-confidence can be 

stimulated are used to inform the contents of the chatbot. Self-confidence in specific situations 

related to academic performance are focussed on in the design of the chatbot. Value sensitive 

and virtue practice design are discussed, and an alternative approach to the design process is 

proposed. This proposed design process includes the following steps to make the process more 

concrete: translation from virtues into character traits, behaviour and design recommendations. 

With these steps, the chatbot that cultivates self-confidence in students, is sketched. The 

following functions are included: goal-setting, planning and reflecting on past events. All 

functions need user input, and can assist the user in different situations (for example public 

speaking or studying for an exam) that are important to academic performance. 
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Introduction 

Many first-year students are overwhelmed by the new educational environment when they start 

their study. They experience a new way of studying, sometimes they have to do this in a new 

city and most of the times with new peers. This can influence the psychological well-being of 

first-years in university. Richard Cooke et al. found that the well-being of a student can drop in 

the first year of studying at a university.(Cooke et al., 2006) In this project, I will look at one 

aspect of well-being of students, the self-confidence of students.  

Students ideally strive to get the most out of their education. Having a high self-confidence can 

influence their participation in university, decrease anxiety, develop interest in the classes.(A. 

Jones & Kim, 2020) Self-confidence also shows a positive correlation with striving for 

success.(H. K. Jones, 2001) These are all factors that are generally associated with doing well 

in university, or getting the most out of your education. I will investigate how students can be 

supported by a chatbot in flourishing in the new educational settings. 

To better enable my investigation into how we can support students’ self-confidence, I will 

draw on the philosophical theory of virtue ethics. The connection to virtue ethics is potentially 

fruitful, as in virtue ethics, the ultimate goal is to live to your full potential and to get the best 

out of your life. In education, the goal is to get the most out of your education. This is like a 

smaller version of the virtuous life, where maximizing the academic results is the goal. In both 

scenarios, the goal is to do this virtuously. Using literature about virtues I will try to compare 

and apply this to my project. 

The goal of this project is to give design recommendations for a chatbot to support and 

encourage the self-confidence of students in the first year of their studies. Throughout this 

project, I will try to answer the question: “How can a virtue-ethics centred design of a chatbot 

cultivate self-confidence in students?” Parents, student and study advisors, teachers and fellow 

students all have a different role in and effect on the student that just joined university. There 

has been research on the influence of parents and peers on students at university. Maccoby and 

Martin found that people who keep a good relationship with their parents achieve higher self-

confidence.(Wintre & Yaffe, 2000) The influence of self-confidence on students’ grades is 

discussed in the next chapter. 

There also has been research on the use of chatbots in education, mainly for FAQ purposes, and 

to ease the work of secretary’s or support staff. There has been some research towards the use 

of chatbots to support the well-being of students. The chatbot Echo will be discussed in chapter 

2, this is related to the chatbot that is the focus of this chatbot. There are some different 

chatbots, more distant related to the subject of this project, available for the administrative 

queries of studying and other chatbots that support people with mental health issues. Some 

example will come across in Chapter 2. I will create a prototype of a chatbot that supports first-
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year students that are experiencing this drop in self-confidence mentioned earlier. The chatbot 

will encourage self-confidence in the students in an easy-accessible way. The chatbot would be 

available for students on top of the traditional ways of getting help such as a student advisor or 

student psychologist. The chatbot can help in the early stages of a lowered self-confidence, 

where a student might not want to alert a professional yet, but could use some support. 

This project can be useful for future studies into supporting the self-confidence of students with 

chatbots. There are multiple interesting things to research with a fully functioning chatbot, such 

as which way of stimulating self-confidence is most effective. This could be done as follows. In 

this experiment, the chatbot asks the user to rate the amount of confidence after using a certain 

strategy after a beforehand determined period of time. This data is subjective and different per 

user, but if this question is asked multiple times preferably after different types of self-

confidence enhancing techniques, the results can be compared with the previous answers of the 

same person. 

The result of such an experiment is useful for new apps or a second version of the chatbot. In 

another kind of experiment where the designer of the chatbot asks the user what they think 

being confident means or where they experience trouble feeling confident could give insight in 

what students confider to be the most important for self-confidence and where most students 

have trouble being confident. This data can be used to target new courses or a new way of 

teaching to support self-confidence in students from within the educational environment.  
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1. Background and virtue ethics 

As mentioned before, I will look at confidence in students in university with virtue ethics in 

mind. In this project, I treat confidence as a virtue. In this chapter I discuss confidence as 

virtue, and look at virtue ethics in a more general way and how it could be applied in the case 

of self-confidence boosting in educational settings. I will look at how virtues (and in particular 

self-confidence) can be stimulated. 

Definition and problem-description 

The oxford dictionary defines self-confidence as “confidence in yourself and your abilities” 

(Self-Confidence Noun - Oxford Advanced Learner’s Dictionary, 2022). One of the synonyms 

suggested is confidence, which can be described as “a belief in your own ability to do things 

and be successful” (Confidence Noun - Oxford Advanced Learner’s Dictionary, 2022). I think 

successful in this definition of confidence can be interpreted as succeeding at something or 

being successful in a way that suggests being famous or rich. To prevent confusion like this, I 

use the definition of confidence as “to belief in your own ability to do something and knowing 

you will succeed”. I think most people will associate a good amount of self-confidence with the 

ability to speak in public. If this is correct, self-confidence is easily observed in others. For 

many people, the anxiety that accompanies people with speaking before a group of people is the 

most important thing they notice about themselves. Anxiety in huge amounts can be noticeable 

in people when they are presenting. It would be interesting to see if those who do not show 

confidence also report a higher amount of anxiety. In sports, the relationship between anxiety, 

self-confidence and perceived control is researched. Hanton et al found (2004) that when elite 

sporters lacked self-confidence they experienced anxiety as something that would influence 

their performance in a negative way and that this was not in their control. (Hanton et al., 2004) 

Eikeland, O., & Manger, T. (1992) found that students experience a discrepancy between the 

expected way of studying and the actual way of studying the university dictates. The students 

needed to learn, prioritize, interact in a different way than in secondary school. One of the 

results is that the students’ time spent on their studies does not directly correlate with the grades 

in the first semester. That is why the authors researched other options which could influence the 

poor performance of students in the fourth semester. Next to organisation, expectations, focus 

of studying and working during studying the researchers also took self-confidence into 

consideration as a possible option that could cause the poor performance of students. Self-

confidence is measured on a four point scale where the students indicate if they think they did 

enough work to pass the exams.(Eikeland & Manger, 1992). The authors performed the study 

with students from a Norwegian university, and I believe the results would be comparable if it 

were done in the Netherlands. 
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The authors found that in the fourth semester (the last semester of the second year) the self-

confidence did not affect the achievement of the students. They did find that self-confidence 

has a positive effect on performance in the first semester, and that this is correlated with well-

organized study habits (Well-organized studying has a positive effect on the self-confidence in 

this first semester). The reason why self-confidence has no large effect on the achievements in 

the fourth semester is because there is a greater effect visible of the perceived organization in 

study-activities on the performance of students. The authors suggest that the perceived 

organisation of the studies, which is one of the researched factors, could influence the 

performance of students in two different ways. It could negatively influence the students them 

when the results are disappointing, or positively reassure the students when the results are 

good.(Eikeland & Manger, 1992) I believe this positive reassurance can influence the self-

confidence of the student in a good way. This could be the reason why the self-confidence is 

not directly correlated with the achievements later in the studies (fourth semester). In the first 

semester, most students have not developed a way of handling the new study environment and 

do not know how to organize their studies optimally. 

Confidence influences academic performance and behaviour. Akbari, O., & Sahibzada, J (2020) 

found that students with a high confidence chose subjects if they are confident in those subjects. 

The authors also found that students who are capable in one area, find this area to be more 

important than others. These students also seemed to be more interested in that area and spend 

more time performing activities in that subject area with a higher confidence. Confident people 

also predict a positive future in an area they are confident in. The authors concluded that this is 

in line with people having a more positive look on the future in a broad way because they 

usually have control over their future. Last but not least the authors also found that students’ 

confidence in one area helped in the overall confidence score of that student. (Akbari & 

Sahibzada, 2020) 

The confidence of the student in one area makes the student more interested and motivated to 

work in this area, and this is interesting for a couple of reasons. The student is invested to work 

for the course that they are confident in. It is possible that the student specializes in an area of 

their confidence, take for example engineering chatbots. Because they spend more time 

designing chatbots they will become a specialist in the area, gaining more confidence and 

knowledge along the way. Doing something a student is confident in first when having a big 

project could be a possible way to boost the student’s overall self-confidence. 

In the definition of self-confidence both confidence in yourself and your abilities are 

mentioned. Akbari & Sahibzada found that confidence in one area can contribute to the general 

confidence score (Akbari & Sahibzada, 2020). Thus, for this project both confidence in yourself 

and your abilities are important. Especially when having to deal with a specific programming 

language or when presenting for a group you must have both confidence in yourself (general 
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confidence) and confidence in your abilities (specific confidence (in this example in the 

programming language or presenting)). 

When combining these two definitions you get something like this: Self-confidence is knowing 

you know something or knowing you can do something. I will use this as the meaning of self-

confidence in this project because it clearly explains confidence in the person itself This is the 

definition of self-confidence which we will keep in mind throughout this project. 

Confidence, as defined above is, “believing in your own abilities, knowing you are able to do or 

know something”. Confidence is not objectively measurable, meaning that there will be 

subjective, individually difference between the students. With a clear definition of self-

confidence, we could ask students for example on a scale from one to ten how self-confident 

they are doing activity X. Doing this on multiple occasions with the same student, you can 

possibly see trend in the feeling of the student. These trends can be compared with those of 

other students. 

I will look at students in this project as the main stakeholders. They will use the chatbot and 

(hopefully) benefit form interaction with the bot. The goal is to stimulate a virtue, but not 

everyone benefits in the same way from using a chatbot. Because of this, I distinguish three 

different kinds of students. The confident student, the student that lacks confidence, and the 

student that is usually confident, but not in all situations. This project will focus on the last two 

types of students, those students that lack confidence either structurally or in certain situations. 

The chatbot will be constructed with enhancing self-confidence in mind. Students that are 

already confident in their academic abilities will benefit from their confidence, and with this 

chatbot the student that can use a bit of support every now and then can hopefully get on the 

same level as students with a good amount of self-confidence. 

This distinction between different types of students is a distinction between different levels of 

virtuosity. The first group of students, those who are always confident, do not have to fight a 

desire to act otherwise. The second and third group of students are fighting some level of desire 

to act differently. If practicing a virtue is done with levels of contrary desire, this is called 

continence. There is a difference between the students in the third group. The third group of 

students are usually confident, but not always. In the case that someone is not acting with self-

confidence, there are two ways of ‘falling short’ as this can be distinguished. Doing something 

without self-confidence in a situation that makes it more difficult to be full of confidence 

because of the situation. The other ways us acting without self-confidence because the person 

has a shortcoming in their character. The first way makes it positively remarkable if someone 

can still do this with self-confidence. (Hursthouse & Pettigrove, 2022) Because the character 

traits are good in this scenario. 
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Virtue ethics: Basics and theories 

Virtue ethics is a philosophy where living your life to the full potential is the ultimate goal. 

People who strive to be virtuous are striving for excellence in their character. Aristotle 

described this as eudaimonia. Eudaimonia could be explained as the flourishing of a person. 

The virtues, if exercised the right way, contribute to this flourishing. The term eudaimonia is 

only used for rational beings. Eudaimonia is also referred to as a true happiness. The happiness 

of physical items or wealth a person could acquire is not what is meant with eudaimonia. The 

virtues cause the eudaemon life according to the Stanford Encyclopaedia of Philosophy because 

the virtues cause beneficial character traits.(Hursthouse & Pettigrove, 2022) 

Virtue is an excellent character trait and lies between two extremes.(van Hees et al., 2014) They 

are parts of peoples character that make them a good person. Vices are the negative extremes of 

virtues. These are character traits that make someone a worse person. An example of a virtue is 

honesty, while the example of a vice is not telling the truth. Virtues can be learned, and that is 

why I will focus on the lack of confidence in those students, hoping they can learn this virtue 

with help of the chatbot. 

There are two ways you could attain virtues: by practicing with doing the right thing and by 

copying exemplars. For me, one example of a moral exemplar for self-confidence is Barack 

Obama. He seemed confident when he was president, and even when speaking to millions of 

people, he did not come across as insecure. Someone like Louis van Gaal, who is speaking to 

the press regularly during the FIFA World Cup 2022 also seems to have quite some confidence 

in his team. His confidence is, next to his confidence in the players and staff, also to himself. 

He told the press he thought the Netherlands could become the next World Champion. We have 

experienced this to be a bit overconfident, but to do a statement like this, you must have huge 

doses of self-confidence. 

Virtue ethics is one of the three main ethical theories and, I argue, the best suited to apply in 

this case study. To explain I will briefly discuss the contender theories. The first one is 

Utilitarianism, and the focus of this theory is on the outcome of an action. While doing an 

action, one should consider the consequences of this action for others that are affected by the 

action. If possible to choose between two actions, one should choose to do the action where the 

consequences are maximised for the most people or where the chances of success are the best. 

(Van Tongeren, 2013) The strength of utilitarianism is that when options are weight and 

consequences are measured it becomes possible to make a somewhat objective decision. The 

weakness of utilitarianism is that with the technological developments and endless 

unimaginable situations possible it is very difficult to give reasonable values to different 

options and compare them. (Vallor, 2021) I did not choose to focus on utilitarianism because 

the stimulating of the virtue is mostly beneficial for the student itself. The student has the most 

to win when they go from having a low confidence to a good amount of confidence. Doing 
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something with confidence is not something where you have to account for the gains of other 

people. 

The other theory is Kantianism, where the focus lies more on the action itself. The intention for 

doing something is important to decide if it is a good action. Kant invented the ‘categorical 

imperative’ to decide if the intention is good. This categorical imperative includes 2 statements: 

Would others do the same if they are in the same position you are in? And: you should not treat 

humans as means, but as the end.(Johnson & Cureton, 2022) The strength of Kantianism is that 

the ‘rule’ which is obliged to is not situation-specific and can be applied in different times as 

well. One weakness of Kantianism is that because of the technological developments there is so 

much uncertainty, a person cannot comprehend the outcomes of an action. This person cannot 

make a calculated decision. 

I chose to not look at Kantianism during this project because I want to look at the virtue and 

what behaviour it elicits, and not initially the intention behind an action (which is the case in 

Kantianism). 

Virtue ethics is different from Utilitarianism and Kantianism because in Kantianism an action is 

good when the intention is good and in Utilitarianism the action is good if it is most beneficial 

for the greatest group of people. Virtue ethics looks at how (with what virtues or behaviour) a 

person is in performing the action, but without looking at the intention.  

Virtue ethics gives us a way of creating character to deal with the technological developments 

in the coming years. Virtue ethics is not an answer to the vagueness of the human-technology 

interaction developments, but it can help us to encourage a what Shannon Vallor calls ‘practical 

wisdom’. This wisdom is the ability to cope with new situations or circumstances. (Vallor, 

2021) This is why I chose to look at virtue ethics. Nowadays there is a lot of development in the 

field of human-technology interaction and I look (in my case) at self-confidence in students. I 

would like to contribute to the, by Vallor described, new profile of virtues to handle these 

developments. Self-confidence is important to dare to take on the technological changes and 

challenges coming.  

In order to be able to handle future technological developments, Vallor explained we need to 

encourage practical wisdom in humans today. I believe this practical wisdom is a combination 

of different virtues, of which self-confidence is one. Others are courage and patience. Courage 

is, according to the oxford dictionary, “the ability to do something dangerous, or to face pain or 

opposition, without showing fear”(Courage Noun - Oxford Advanced Learner’s Dictionary, 

2022). I like this definition, but I think doing something without showing fear is not necessary 

the most important virtue in the technological years to come. The builders of platforms, apps, 

robots etc. should show courage and confidence in their designs (otherwise we might never get 

further developing), but because something is new to the user, we should not expect them to use 

the product without fear. This is why I did not chose courage as the main focus of this project.  
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I believe that patience is also very important in the coming years of technological development 

as many designs, new products might not fully work the way they are supposed to from the get 

go. Oxfords dictionary define patience as: “the ability to stay calm and accept a delay or 

something annoying without complaining”. (Patience Noun - Oxford Advanced Learner’s 

Dictionary, 2023) Patience is important for both the designers and users. I think if you work in 

developing technology you might have grown confidence already (like programmers have 

learned how to stay patience when something does not run the first time they hit enter), the 

users might have little patience. Most new developments are fun, and for every new iPhone that 

was presented people waited in line to be the first to get their hands on one.  

I focus on self-confidence in this project because for the technological challenges ahead the 

combination of having faith in your own abilities is important. Self-confidence can help us be 

brave enough to explore the new technology, while also being a little more realistic about 

performing an action when necessary. 

In the case of confidence, the extremes (lacking and excess of confidence) are cowardness and 

overconfidence. A lack of confidence could be described as cowardness, being fearful or 

feeling insecure. Too much confidence could lead a person to feel superior to others, and it can 

cause them to overlook danger in situations or flaws in their own behaviour. This can lead to a 

person hurting themselves doing something they can never pull off. Think about a someone 

being very confident they can lift 200kg in the gym. This person usually does not work out but 

is confident they can do it. This is dangerous because the person does not recognize (or actively 

ignores) the dangers of the situation. They can sustain a serious injury. 

In the case where that same person would be insecure in his own abilities, the lack of 

confidence causes a lack of progress. If someone never works out and is not confident in his 

own abilities, the person stays away from doing this task and thus preventing himself from 

developing muscles. Apart from staying away from the task because the person is not confident 

in his own abilities, an option is that the person lift with little weights and not making progress 

because they are afraid lifting more weight is not possible. This is clearly not a virtuous way of 

living, the person is, because of a lack of confidence, not living his life to the full potential. 

The perfect amount of confidence, the middle ground between overconfidence and cowardness, 

is what is strived for in virtue ethics. Moral exemplars show the right amount of confidence. 

They can be studied by people with a not-perfect amount of confidence to see how it can be 

done. I discuss the influence of moral exemplars in the second chapter. Virtues are difficult to 

measure, but we see the behaviour caused by virtues. This is what we can spot in moral 

exemplars. 

In the ideal situation, a first-year student would not need a confidence stimulating chatbot 

because the student does not experience low levels of confidence. As mentioned in the 

background section of this piece, a lot of students do experience loss of self-confidence and that 
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this significantly effects the grades of those students. For these students, the chatbot can support 

the student in the first stages of lower confidence. The chatbot should help the students with 

increasing their self-confidence. The student should not be dependent on this chatbot, but use it 

to gain confidence. The chatbot will support this student in different ways, these will be 

explained in chapter 2.  
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2. Self-confidence in Psychology 

In Chapter 1, self-confidence was discussed from a philosophical perspective. This chapter, I 

discuss how self-confidence is described in psychology. I look how self-confidence arises and 

what traits are associated with a good amount of self-confidence. Later in this chapter the 

influence on emotions on self-confidence are discussed. After this, I conclude how self-

confidence can be stimulated. Finally, I talk about how to build a pleasant chatbot with theories 

from human-computer interaction in mind. In the next chapter, concrete implementation of the 

chatbot will be discussed. Firstly, the definition of self-confidence is reviewed.  

Definition, development and mechanisms of self-confidence 

Confidence is thought to have two types, general and specific confidence.(Oney & Oksuzoglu-

Guven, 2015) When specific confidence is discussed, the context is important for the type of 

confidence. To give an example: confidence in knowing you know everything to pass the 

upcoming exam would be called knowledge confidence. Other examples are motivation 

confidence or sports achievement confidence. Self-confidence also has the distinction between 

general and specific. Specific self-confidence is the confidence someone has in one specific 

context. General confidence is the confidence one experiences independent of the context. One 

difference between the two types of confidence is that specific self-confidence arises from 

specific behaviour in specific situations. General self-confidence is experienced as the total of 

all evaluated behaviours and actions. When adding up, abilities and thoughts are also important. 

The perceived general self-confidence is the summation of all evaluated specific self-

confidence.  

One other difference between general and specific self-confidence is that the former is stable, 

whereas the latter can change quickly. For the general confidence to change, big experiences 

are necessary. Specific self-confidence can change easily after a new experience and is not 

fixed. (Oney & Oksuzoglu-Guven, 2015) A third difference explained in the article of Oney & 

Oksuzoglu-Guven between general and specific self-confidence is that specific self-confidence 

seems to have more influence on behaviour in the context of education. Also in the context of 

looking for information, the specific self-confidence for this type of behaviour seems to be 

important.  

Self-confidence thus consists of two different parts, general and specific. This raises the 

question: How does self-confidence arise? And is this different for general confidence and 

specific confidence or is there one way how this arises? Firstly, I touch upon how children 

acquire self-confidence quickly. After this, the building of confidence in adults is discussed. 
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Children create an image of themselves when experiencing situations and the reactions. The 

development of self-confidence in children can be enhanced by positive experiences, especially 

in physical activities.(Bunker, 1991) The authors states that the child learns through positive 

and negative experiences what they are capable of. For self-confidence, the child should 

perform tasks at their own difficulty level. Tasks that are too easy, give only a small positive 

reward to the child. Tasks that are a little more difficult than normal are used to maximise the 

growth of self-confidence, since the payoff is great when the task is done. An example of this is 

to ask the child to beat their own record with jumping rope and not comparing their results with 

the results of other children.  

Children can generate self-confidence themselves, but the influence of parents, teachers and 

peers is also significant. Kleitman & Moscrop (2010) found that children with more maternal 

care were more self-confident. The authors also found that age was positively correlated with a 

higher self-confidence. (Kleitman & Moscrop, 2010) The authors also found that older students 

(11 years) have higher levels of self-confidence than younger peers (9 years). This could be 

explained by the fact that older students have a more realistic view of their capabilities. For 

high-school students, good parent-child and teacher-student relationships are positively 

correlated with a higher self-confidence, not only academically relevant. The relationship 

between parent and child was most influential in the non-academic domain. The effect of 

teacher and student relationship was het most influential in the academic domain. (Martin et al., 

2007). 

There is debate in the current literature about how confidence arises. Theories about confidence 

arising from rational thinking and the influence of subjective thoughts both have been 

proposed.(Oney & Oksuzoglu-Guven, 2015) In the first case, where rational thinking influences 

confidence, reassurance from consistent behaviour with a positive outcome can have a positive 

influence on the self-confidence of a person. In the second case, where subjective thought can 

influence the confidence in a way, negative emotions such as frustration can influence the 

confidence of a person in negative way. When someone is happy about a situation, this could 

influence the confidence of a person in a positive way. Because of this last argument, there are 

researchers that suggest that self-confidence is on a spectrum, and opposite to self-confidence is 

cognitive anxiety. This means that if one increases, the other one decreases. And because the 

cognitive anxiety and self-confidence are opposite to each other, it is possible that confidence is 

supported by both emotional and cognitive components. (Oney & Oksuzoglu-Guven, 2015) 

The influence of emotions on self-confidence will be discussed later in this chapter. 

There is also debate in the literature about whether a general self-confidence can cause specific 

self-confidence.(Oney & Oksuzoglu-Guven, 2015) But it is intuitive to see the different forms 

of confidence in pyramid structure (Figure 1: Pyramid structure self-confidence). On top the 

general self-confidence is depicted where on the bottom specific types of self-confidence are 
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mentioned. There seems to be a general view that specific self-confidence can increase the 

general self-confidence. (Oney & Oksuzoglu-Guven, 2015) If specific self-confidence can 

increase the general self-confidence of a student, this is valuable for a chatbot. And in the future 

if a student uses this chatbot for one domain, the chatbot could support not only in this specific 

domain, but if effective, also support the general level of self-confidence of the student. 

 

Figure 1: Pyramid structure self-confidence 

Now we know what self-confidence is and how it is built, I can use this information when 

building the chatbot. There are many different factors working on one’s general and specific 

self-confidence, and by knowing how we can influence these types of confidence artificially we 

can cultivate confidence in students. As mentioned before, different types of specific self-

confidence add up to general self-confidence. It would be great if the chatbot I am suggesting 

can influence students’ self-confidence in specific areas (students’ academic self-confidence), 

and thus also overall. 

In the paragraphs above, how confidence is learned is explained. To make this more concrete, 

the next section discusses what traits are generally associated with a good high level of self-

confidence. (Self-)confidence can take many shapes and you find endless lists of behaviour and 

traits that are needed for self-confidence. I give a few examples of people or characters with a 

high self-confidence and explain one model of self-confidence with associating traits. These 

examples could be used as building blocks when designing the chatbot. The specific traits or 

behaviours corresponding with the examples are the basis of stimulating specific self-

confidence. 

Open-source Psychometrics is a website where different personality tests and psychological 

assessments are posted. People can take the tests and this way, data is generated. The website is 

updated and information is added often. The website promotes open data. To give an example 

of a test, on the website you can find a statistical test where volunteers were asked to rate 

characters from movies or series on how confident they are. Robin Hood was one of the 
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characters in the test (2000 characters where presented to the volunteers), and he was rated 7th 

overall most confident with a score of 95.2 out of 100. Yoda from Star Wars: Revenge of the 

Sith, had the exact same score (with a lower number of people who rated this character). What 

is noteworthy, is that this list of most confident characters correlated the most with self-assured 

characters (‘OSP: Most Confident or Insecure Characters’, 2023). These results are to show 

some examples of characters that people associate with being confident. 

White (2009) described different attributes that are involved in self-confidence in a model. The 

traits fall under the following categories: Experience, Gearing-up, Support, Knowledge. (White, 

2009) Character traits such as practice, education, positive self-talk are enclosed in these 

categories in the model. The three categories of ‘Defining attributes’ do what they are called, 

they define self-confidence according to the author. These three attributes are positive 

achievements, persistence and self-awareness. (White, 2009) The defining attributes were 

concluded to show what defined self-confidence. These defining parts of self-confidence, can 

give us an insight into how confidence can be enhanced. Because if optimism and self-

affirmation (one trait categorized under positive achievements) are important for a high self-

confidence, I can focus on this when building the chatbot, for example by providing 

interactions that support optimism and self-affirmation in the user.  

Briñol et.al. (2007) found that self-affirmation is positively linked to confidence. They 

suggested multiple reasons why self-affirmation causes confidence to grow. Firstly, they 

suggest if something is important to a person and this is validated, this can increase the self-

confidence of a person. A second suggestion is that because they are affirmed as a person, they 

become a more reliable source of information. And just like any other source of information 

where you can be confident in, this could grow confidence in themselves as source. (Briñol et 

al., 2007) 

Persistence is the second defining attribute of White’s model. She described that persistence is 

necessary to positive results. Two of the aspects of persistence mentioned are goal-setting and 

forethought. (White, 2009) Earlier in this project I came across an article about how first-year 

students usually fail in the first semester (or year) of their studies. One of the interesting 

findings was that students who are more well-organized have a higher self-confidence. 

(Eikeland & Manger, 1992). Being well-organized is a skill and needs to be learned. The 

chatbot I am now suggesting can assist in being more organized, for example, by supporting the 

prioritising and scheduling of tasks.  

Next to supporting with organisational jobs, the chatbot should, as mentioned before, assist the 

user with focussing on self-affirmation and optimism. There is research done that supports the 

view that positive thoughts, which is related to optimism, also can lead to a higher self-

confidence.  
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Greenwald found that positive feedback makes memories of previous positive situations more 

easily available because of a “warm-glow” effect (automatically available other positive 

memories based on the cue). (Greenwald, 1980) Jones et al. found that people who were told to 

more self-confident behaviour also felt more self-confident.(E. E. Jones et al., 1981) Nabou 

assumed this is due to the ability of people to adjust probability of retaining information, where 

more positive situation are more likely to be remembered. Nabou suggests something like 

motivated cognition exists, where someone who wants to remember good news can 

unconsciously avoid situations or people where they can be reminded of the bad situations. This 

person can, also unconsciously, choose to be more in situations where they get positive 

feedback. A moderate amount of what Nabou calls “Positive illusion” (tricking yourself into 

feeling confident, but also knowing it is not possible to do everything correct) is seen as perfect, 

but this is difficult to achieve. (Nabou & Tirole, 2002) This perfect amount of “positive 

illusion” rings a bell, it is similar to virtues, where finding just the right amount of virtue X is 

the ultimate goal, but this is difficult. The chatbot makes use of this principle of positive 

memories unlocking other positive memories. The user inputs their feelings about one day and 

how confident they are on a scale from 1-10. The user will then be sporadically reminded of the 

positive days, benefitting from remembering this memory and hopefully unlocking others as 

well. This technique will used to inform the design of the chatbot and will be discussed in the 

next chapter.  

As mentioned before, organisational skills are associated with a higher self-confidence, and 

thus this should be implemented in the chatbot. But the goal of this chatbot is not to take over 

all the work from the user. The user can use this chatbot as a guidance, and the chatbot should 

stimulate self-directed learning. Zamnah and Ruswana (2019) described two ways of studying. 

The first is conventional learning, the second is self-directed learning. They found that in 

previous research shows self-directed learning can improve the self-confidence of students. 

Self-directed learning is learning where your own initiative is important. Contrasting to what 

the term suggests is that one can use other systems or persons to support this type of learning. If 

the learning starts with one’s own initiative, the term self-directed learning can be used. Self-

directed learning usually consists of three stages: planning, monitoring and evaluation. 

(Zamnah & Ruswana, 2019) All these three stages can be implemented in the chatbot. In the 

next paragraph I will discuss that looking back at positive memories is good for increasing self-

confidence. We previously found that being well organized is important for being confident, 

planning and monitoring will thus also be included in the chatbot. Self-directed learning can 

inform the design of a chatbot. This will be discussed in chapter 3. 

There are many distinct factors that take part in one’s feeling of self-confidence. Your 

personality, your emotions and pressure from friends or parents. The first one, your personality 

is quite steady, and will not change much after one event. Emotions on the other hand describe 

how a person is feeling. Emotions can possibly also influence how a person behaves. I discuss 
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the influence of some emotions on self-confidence and corresponding behaviour in the context 

of education next.  

Students that just start studying at university experience all kinds of new situations. For some, 

their confidence drops, and this seems to be the case due to different emotions experienced 

found Christie et al (2008). Emotions such as anxiety, guilt, feelings of not being in the right 

place, feeling insecure about being able to learn. Overall, this can be described as a loss of 

knowledge about how (learning at) university works and a loss of knowing what is expected by 

the university. The authors stated that students experience a loss of self-confidence due to the 

emotions originating from a lack of knowledge about the situation. Some students, who are 

highly motivated, experience also positive emotions such as anticipation and pleasure. These 

students experience a rollercoaster where emotions shift from positive to negative during the 

first semester of their studies. (Christie et al., 2008) 

Anxiety is usually associated with self-confidence, where a high self-confidence is linked to 

low anxiety. High anxiety is linked to having little self-confidence.(Pekrun et al., 2004) Pekrun 

et al. showed that anxiety is not the only important emotion in academic achievement and self-

confidence. Pekrun et al. found that joy, hope and pride all were positively correlated with self-

efficacy and perceived academic control. I think this connection to self-confidence is found 

because these are all emotions generally associated with achieving something. These positive 

emotions (joy, hope and pride) were present in an exam environment, therefore they are called 

test-emotions. Negative emotions experiences were anxiety, anger, shame and hopelessness. 

Pekrun describes the control-value theory of achievement emotions, which implies that test 

emotions can influence how one learns and performs and that it can be influenced by feedback 

loops. (Pekrun et al., 2004)  

As Pekrun describes, there might be a loop between your mood or your emotions and the self-

confidence you experience. I think everyone has experiences the feeling of passing an exam 

you were not sure you were going to pass, this feels amazing. I believe this could influence 

your self-confidence with thoughts like “If I can do this, I also can do that” or “If even this 

worked out, I can do anything”. Having a higher confidence, can also influence your emotions. 

According to Pekrun in another publication he says that a high self-confidence can increase the 

student's enjoyment, hope and pride. (Pekrun, 2014) He writes that self-confidence can be 

increased by focussing on things that the student is good at and look at failure as an opportunity 

to learn. 

Dealing with emotions and self-confidence is challenging because these are linked together, so 

it is difficult to say if one causes the other or the other way around. I think they are strongly 

correlated with each other, and they both have influence on each other. What I mean with this is 

that if someone has a low self-confidence, their mood and emotions can be negative because of 
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this. This could cause the self-confidence to drop even lower. And it also works the other way 

around.  

Goals and characteristics of the chatbot 

As mentioned in the previous section of this chapter, the chatbot should assist the user with 

planning and keeping overview on the tasks. It should also ask the user for memories, store 

them and after time remember the user about these memories. As a third requisite, the chatbot 

should assist in optimism and self-affirmation. But what is the concrete implementation of such 

a chatbot? This question will be answered in chapter 3. In this chapter I will further concretise 

the goal of the chatbot and explain the process of building an intelligent interface on the basis 

of examples. 

The ideal situation mentioned in chapter 1, where the chatbot assists the user and cultivates 

confidence in the student is the ultimate goal. But when dealing with virtues, getting to the 

ultimate sweet spot is difficult. Setting a step in the right direction is already valuable. 

Therefore, the goal of this chatbot should be to help the user a step in the right direction. It will 

equip the user with handles to work on stimulating the virtue (self-confidence) themselves. The 

term self-directed learning mentioned earlier in this chapter is a good one to keep in mind. Just 

like it is more effective to learn when the initiative comes from within, it is more effective 

when the change concerning a virtue comes from within. There are people who would argue 

that someone is not virtuous when the intentions are not good. Focussing on how to maybe 

force someone to change their behaviour is not the right route, users of this chatbot should very 

much be open to changing their behaviour, habits and improve their self-confidence.  

The design process of a chatbot such as the one I am building is almost always done in four 

phases: Discover, define, develop, deliver.(Sharp et al., 2019) At this point in the project we 

have discovered and defined the problem, and we have looked into possible solutions to 

develop a chatbot. When designing a chatbot, it is customary to include users in the 

process.(Sharp et al., 2019) After all, they are the ones who are using the end-product. 

Focussing on the user can be done in many ways, in this project there will be involvement just 

before building the chatbot after presenting potential users with an overview of the findings in 

the literature up till now. After designing a prototype of the chatbot, the potential users will be 

asked to give feedback on the prototype after interacting with it. The chatbot can be further and 

iteratively be developed with the feedback from users. The design of a chatbot is important, 

because if the chatbot is not user-friendly (lots of bugs, too much difficult language, etc.), it 

will probably not be used that much. The user of the chatbot should make a change in their self-

confidence themselves, but we should create the most best conditions for this.  
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Tracking quantifiable data about for example behaviour with an app or chatbot is one way to 

track someone’s lifestyle and draw conclusions from it. The chatbot could also give 

recommendations to the user about how to further improve performance or behaviour. One 

example of modern technology is the watches that track one’s sleep, heartrate, stress-level, 

activities and that give recommendations based on this data to for example improve one’s 

stamina. If I would try and use this kind of data on users of the chatbot I am building, this is 

difficult due to the subjective nature of the collected data. 

Another way of collecting information about the user and supporting the user in developing 

self-confidence is through manually inputting data. The chatbot would ask the user how they 

are feeling, save the input and asks the user to reflect on previous inputs. The reflection on 

previous data is done with smiley happiness rating and people reported having positive 

experiences when using such an app (e.g. Echo, an app where people input their feelings, how 

happy they are, and possibly add additional information). (Echo | Your Therapy Chatbot, 2023) 

By reflecting on positive previous inputs, the user could learn positive lessons about those 

moments. The user would benefit two times from the positive experience by reliving the 

experience. The user would overcome the negative situations by ‘telling’ these stories to the 

chatbot. When asked to reflex on past experiences, the person would look back positively on 

positive situations and draw lessons from them.(Sharp et al., 2019) This is something I will use 

in the design of the chatbot. Because the user is asked to look back at, they are reminded of 

those positive experiences.  

Echo is currently not available to use, as the developers are innovating the chatbot. They 

published a planning for the current years and asked for funding to further develop the chatbot. 

According to the plan, they are currently are setting up the app in the UC Berkely Campus, and 

will join the international market in 2025. Echo is an app currently being developed for 

generation Z, people born between 1997 and 2005. This is according to the designers of Echo 

the generation that needs support and that can be reach with this chatbot. On technological side, 

currently the ‘Active listening techniques’ are developed, as well as the gamification of the app. 

The app has a character that is customizable for the user. Together with the input of data from 

the user (in for example sliders to prescribe a number to how you are feeling today) this 

increases the intractability of the app. The chatbot will, in the coming 3 years, be trained on 

more datasets to better detect emotions and thought patters. The chatbot will also be 

implemented such that it can recommend professional help to the user, and the goal is to also 

add more personalization options. (Echo | Your Therapy Chatbot, 2023) I am very curious to 

see how the chatbot develops in the coming years. And as I have mentioned before, tracking 

your mood and inputting feelings to look back on positive memories is something I use in the 

chatbot I am describing. I combine knowledge from this theory with the other aspects 

associated with greater self-confidence, such as assisting with planning, in this chatbot. 
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An example of another self-help chatbot is Elomia. This chatbot is meant to support someone 

who is struggling with their mental health, for example when you are in between therapy 

sessions. Elomia tries to converse with the user in a human way, much like a therapist would. 

The algorithm uses artificial intelligence and much data from therapists to generate responses 

from it. (Elomia — Mental Health Chatbot, 2023) Elomia has a human-like face as a , Echo has 

a robotlike drawn mascot. Because I think having a visualization of what you are talking to is of 

added value, I discuss both options in Chapter 3. Why this is useful, making a comfortable 

interface is discussed earlier in this chapter and attributing human-like factors to the chatbot is 

discussed in this chapter. 

Sharp et al discuss different cognitive aspects such as attention and memory within the context 

of interaction design. Here I will look at how we can use smart designing such that we design 

an enjoyable and effective chatbot. In terms of practical implementation of the chatbot there are 

a few things to consider. The attention span of people is not long, and transferring information 

needs to be done with this in mind. When presenting some important information, you can put 

focus on this by only presenting this information on screen. When highlighting something, this 

can be done with colour or shapes, but when done excessively this will cause the opposite of 

the desired effect and draw people’s attention away from the information. People are much 

better at recognizing something compared to recalling something.(Sharp et al., 2019) We can 

use this in the chatbot by, when inputting a situation, asking the user to also enter a remarkable 

thing that happened or a picture that is characteristic to the situation. The user will then more 

easily recognize the memory when asked to reflect on it later.  

The chatbot output written text and will ask for written text input. Nowadays there are many 

websites and apps that give the user the option to also listen to what is said on the screen. This 

has a couple of benefits, for example that listening requires less cognitive ability, and people 

find it easier. Also people who are dyslexic, might be more easily persuaded to use the chatbot 

if they do not have to read a lot. Witten text also has some benefits, it can be read multiple 

times, and you can easily take a break while reading. Written text can be easily scanned for 

important information, and thus the user is often quicker when reading the text compared to 

listening to text.(Sharp et al., 2019) To ensure accessibility, I would like for the chatbot to have 

an option to read the text on screen out loud.  

Chatbots (or any technological system) that have human-like attributes are usually more 

interesting to interact with than chatbots that are very robot-like. The tendency people have 

when addressing human-like attributes to the chatbot is anthropomorphism, and this 

phenomenon is already used widely in for example advertisements. I think we all know the 

M&M advertisement on your television or phone where two M&M’s have eyes, arms, legs and 

are talking to each other. This makes the candy desirable for people watching. But in 

technology, there have also been developments on this subject, such as a robot with the name 
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‘NAO’. This robot can sit down, stand up, has facial and speech recognition abilities. This all 

makes the robot more interesting to interact with. One specific attribute that makes a system 

more appealing to the user more if it is being talked to in the first person then being just a 

number. (Sharp et al., 2019) 

In the next chapter, I combine the results about stimulating confidence found in this chapter 

with the actual design of the chatbot. To end this chapter, I discuss some limitations or 

challenges from the literature of the previous section.  

Challenges and limitations  

In this chapter I talked about the two different conclusions of theories where planning and 

being well-organized is seen as crucial for self-confidence. I think it is nice to see that these 

results correspond, but because the research is done in two different studies and thus two 

contexts, it would be good to see in future research if comparable results are achieved in the 

same context. 

To avoid citing information from papers that were involved in the so-called ‘replication crisis’. 

The term suggests what this crisis is about, there were results that could not be replicated by 

similar research. To avoid using information from research that is not repeatable, I tried to use 

sources from after the discovery of the non-repeatable results, from after 2015. If this was not 

available, I carefully looked at what was written about the source in citations, if they found 

conflicting results or agreed with the original authors.  
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3. Design recommendations 

In this chapter the theory from chapter 1 and 2 are combined to form a conclusion about what to 

include in the chatbot. I will discuss how elements that can stimulate self-confidence can be 

implemented and how the design of a chatbot can be done with a virtue in mind. 

So first, let’s resume the past two chapters. I discussed that it is beneficial for the self-

confidence of a student to be good at goal-setting and planning. I also mentioned that reflection 

on past events can influence the confidence of the student. In this chapter, I propose a method 

how to concretize the translation from a virtue into design recommendations. I look at existing 

translation design processes, which are an inspiration for the method I propose. At the end of 

the chapter I use my own translation process to give design recommendations for the chatbot 

that stimulates self-confidence in students. 

Value Sensitive Design 

A first attempt to take virtue ethics as the focus to inform the design of a chatbot is Virtue 

practice design (VPD). VPD is a reaction of Reijers and Gordijn (2019) on the already 

proposed Value sensitive design (VSD). First, I will shortly explain what VSD entails. After 

this, I will state the critique of Reijers and Gordijn on VSD and their view on how VPD can 

possibly replace VSD. 

Value sensitive design consists of three iterative processes that together form a value sensitive 

design. The steps are conceptual, empirical and technical investigations. The former, 

conceptual investigations is focussed on what the system will look like and its impact on the 

users. The system is roughly sketched in this phase. The empirical investigations are used to 

analyse the impact of the system. It focusses on the surroundings of the user and system and the 

interaction between them and uses both qualitative and numerical methods to do this. In the last 

of the three investigations, the technical investigation, figures out which type of system is most 

suitable for the situation on hand. This is because some systems are more suitable to promote 

certain values in certain activities. There are two forms of technical investigations, one where 

the focus is on using existing technological systems and researching how they can support a 

value. In the second form, the focus is on designing a new technological system to support a 

value or a group of values.(Friedman et al., 2006) 

Friedman et al do suggest some handles for implementing something using value sensitive 

design. Firstly, they suggest to start with either a value, the type of technology or the 

environment. All three can be the start of a value sensitive design. Secondly, the stakeholders, 

both direct and indirect, are mentioned and explained. In the third step, the benefits and pitfalls 

of the systems are mapped considering all stakeholders taking into account people that might 
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fall under several categories. After mapping the possible influence of the system on the 

stakeholders, key values (values with an ethical reasoning) are linked to those situations. 

(Friedman et al., 2006) Friedman et al provide a table where some common key values with 

definitions are mentioned. With these key values, a conceptual investigation of those values can 

be done. The key value is then defined. After this, the sixth step is to identify possible overlap 

or clash between the values, such that the design choices can be made if there is a trade-off 

between two key values. Value sensitive design should contribute to the promoting of values, 

even if there might be other objectives that are also important to the design (such as economic 

objectives). Friedman et al suggest that for empirical investigation, doing an interview can help 

the designers better understand the opinion of the user about the product. And they suggest to 

build a flexible system that can be altered to people’s needs or wants after designing because of 

changes values or new requirements. (Friedman et al., 2006) 

Van de Poel (2013) broke down the steps from values to design recommendations. He 

suggested to first translate the values into norms, and then translating those norms into specific 

recommendations. Van de Poel suggested this translation from values to norms and 

recommendations because values are too vague to implement in a system. Norms could be 

viewed as end-goals and are thus already more concrete. The specific design recommendations 

can be formed when looking at the norms, and are even more concrete. (van de Poel, 2013) The 

norms and design recommendations are context dependent of the system being developed. Van 

de Poel depicted this translation from value to design recommendation in a triangle (figure 2), 

where on top the values would be, with underneath the norms and design recommendations. 

There are maybe a few values, but many more requirements and recommendations connected to 

the design of a technological system.  

When looking at the VSD approach, the first step, conceptual approach is partially already done 

in this project. In the second chapter of this project I discussed how psychological theories can 

support the self-confidence of a student, these theories form the basis of the content of the 

chatbot. When looking at the second step, the empirical research, there is still work to be done 

in my project. After a prototype of the chatbot, it would be preferable to test it on my target 

audience. The results of the tests are used to further improve the chatbot. During the last step of 

VSD, the technological investigation, there is either a new type of technology developed or an 

existing type of technology is used to develop the system. In my project, I use an already 

existing type of technology, namely a chatbot. Because the proposed chatbot supports the 

cultivation of a virtue, which is not researched extensively, this is a newish type of chatbot. 

I like the explanation of Van de Poel because he concretises the process of VSD in a way that is 

more intuitive for designers who might not know everything about VSD themselves. Later, I 

will suggest such a concrete overview of how I think virtue centred design could be done. 
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Virtue Practice Design 

There has been little research on how to focus on virtues when designing a chatbot. Based on 

their critique on the previously mentioned technique of value sensitive design, Reijers and 

Gordijn (2019) concluded that VSD is not enough to inform the design of technological 

systems and decided to develop a new design process. They are positive about the design 

process being adaptive in VSD. But they argue that value sensitive design is not complete, and 

should be thought of as a method that can, together with other ethical theories such as virtue 

ethics, be used to inform design of technological systems. One example they mention is that the 

heuristic that VSD is build upon, is not complete. (This would be very hard to do because the 

list of values is long, but the point is that there is always some sort of bias in the system. Either 

because a list of values is provided at the start of the designing or because the preferences of the 

target audience are used as moral values, which can lead to different results than taking original 

values). One other point of critique is that focussing on only the design of a system is ignoring 

the impact this system can cause. (Reijers & Gordijn, 2019) 

I agree that with Reijers and Gordijn on the point that the heuristic of the list of values might 

not be complete because there are simply many values. But they also mention that these values 

could be biased by the preference of the target audience, and with the virtue centred design I am 

building, I think that information about what the audience finds important is very useful. This 

could relate to the ‘standards of excellence’ of the target user which will be explained later in 

this chapter. This information about the target users expectations of the system can be 

incorporated into the prototypes and evaluated after testing. Reijers and Gordijn also mention 

that with a value-centred design the impact of a system can be ignored. I believe the second 

step of VSD, the empirical investigation is for this exact purpose, so I do not agree that VSD 

ignores this aspect of the design. 

The authors suggest that something called “Virtuous practice design” is how virtue ethics can 

be included in designing technological systems. In this process of VPD, one (or more) virtue(s) 

would be the main focus of the build. In VSD, one or more central values are the main point of 

attention. Reijers and Gordijn suggest to focus not only on the virtue-included end-product 

when designing something, but also on the practices around the system in the making. Because, 

according to the authors, virtues are not stimulated by just the product itself, the environment 

and practices around it are the key to stimulating the virtue. (Reijers & Gordijn, 2019) 

Based on MacIntyre’s theory about practices, which states that the practice of virtues is 

something that can unlock internal things, the authors concluded they needed to know more 

about the person and the practice. Those internal things that can be unlocked, are the reaction of 

doing a practice. One important thing here is that the user must be able to recognize that the 

outcome of an action is directly linked to the activity the user performs, the internal good, the 

outcome cannot be influenced from outside of the persons power. An example Reijers and 
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Gordijn describe is: If you are good at playing the piano, this action of playing the piano 

unlocks the goods of playing the piano well. The authors conclude that if this practice is 

causing the stimulation of a virtue, the designer should know by whom, and in which situation, 

the practice is done to infer something about how to stimulate the virtue. (Reijers & Gordijn, 

2019) And if this is done correctly, the authors think that VSD can be changed to take virtues 

into central position when designing. I think in this last change suggested by Reijers and 

Gordijn the difference between value-centred design and virtue-centred design is visible 

clearly. Because a value is something that is considered by many people to be important 

(sometimes a goal or ideal), and a virtue is much more focussed on the person (and their 

character) itself and can be very differently expressed in persons by behaviours. So adding the 

situation and person specific elements to the already existing VSD would be, according to me a 

step in the right direction to start with designing something with virtues instead of values in 

mind. 

Reijers and Gordijn suggest three important steps of virtuous practice design. These three steps 

are called: Investigating of narratives, Reflection based on the virtues and Prescriptions for 

technical practices. (Reijers & Gordijn, 2019) In the first step, the authors describe the 

importance of focussing on the practice around the system rather than the system itself. The 

system is used in a particular context and as mentioned in the last paragraph, these contextual 

factors are important to take into account when designing a system. This practice can cultivate 

the virtue, and the system can help the user with this. The authors describe a so-called 

‘standards of excellence’ and ‘life plans’ that can be specified for the target user to understand 

the practice and environment of the practice better. (Reijers & Gordijn, 2019)  

The ‘life plans’ of my target audience is (in this stage of their life) being a student. The ‘stands 

of excellence’ could be explained as are actions or thoughts that, when performed perfectly, 

relate to the life plan of the target audience. The standards of excellence could be concluded 

after interactions with the target audience, for example after interviews or surveys. Before 

implementing the chatbot, I suggest to gather information from the target audience. After 

getting to know what it means to be a good (maybe not full of self-confidence) student, we can 

use this in the next step of the design process. 

In the second step, the description of the practice is translated to an extensive overview of the 

practice. Here the ‘standards of excellence’ can help because they suggest virtues that might 

have surfaced in this analysis of actions and thoughts associated with a life plan. Reijers and 

Gordijn suggest here to take the virtues listed by Vallor in 2016 as a guideline because Vallor 

explains which virtues can be used to deal with the modern technology. Vallor explained which 

and when these virtues can be cultivated in modern situations. Reijers and Gordijn choose to 

work with this list of values because it is applicable on technology nowadays. They expand on 
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the work done by Vallor because they provide a way of implementing these virtues into the 

designing. (Reijers & Gordijn, 2019) 

In the third and last step of the proposed VPD method has to do with the technical 

implementation. And this is what I am most interested in for this project. How is it possible to 

implement a design that stimulates virtues? The authors Reijers and Gordijn say the 

technological implementations are similar to the implementations of VSD, but the focus is not 

only on the end-goal system, it is on stimulating the practice around it. (Reijers & Gordijn, 

2019) The authors mention that if a practice is learned in a relevant situation, this could lead to 

the development of the virtue. This translates to a system where the system is not the only way 

to achieve or promote values in people, which is the case in VSD, but a system where the usage 

of the system, the education about the system and the training of the user is taken into 

consideration when designing. The focus is not only on the final product, but in VPD the 

designing of the system focusses on the practice, the human-technological interaction of the 

system. Reijers and Gordijn mention that this practice is provided by the earlier mentioned life 

plans and standards of excellence.  

Reijers and Gordijn mention their attempt is only the first to consider virtue ethics to be a basis 

for informing a technological system. (Reijers & Gordijn, 2019) Amongst others, Umbrello 

(2020) expresses himself critically about the virtue practice design proposed by Reijers and 

Gordijn. He agrees that the VPD could be of value when it is used as addition to the VSD, and 

he argues that VPD does not exclude VSD. He discusses that the focus on practice and 

education, important elements in the proposed VPD strategy, are also included in the VSD. 

Umbrello also discusses that VPD, when adjusted to align with VSD, can be of added value. 

(Umbrello, 2020) 

In the next section, I discuss how I think a chatbot that considers both virtue ethics and 

psychological theories into account looks. First, I present the concrete design process triangle 

of Van de Poel  (2013) for value sensitive design. Then I propose a different form of triangle to 

make the design process of a virtue ethics centred design more concrete. Finally, I suggest 

some concrete functions for the chatbot. 

Implementation suggestion 

The theories I described above both have their pros and cons. 

Ideally, there would be a really concrete step-by-step guide of 

how to build a ethics-considering system. Because no such 

thing is available yet, I propose a systematic approach to build 

an ethics centred system. The system I propose builds on some 

parts of the already mentioned methods. For example, the 

Figure 2: Pyramid design process as 

sketched by Van der Poel (2013) 
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proposed system uses a hierarchy similar to that of the model from Van der Poel (2013). Figure 

2: Pyramid design process as sketched by Van der Poel (2013) sketches how to translate values 

to design requirements. By first translating a value into norms, which are already a bit more 

concrete to grasp, and then translating those norms into design requirements, the design process 

seems already more clear. It makes the process concrete very quickly.  

I thought of a way to use this hierarchy, but 

translate it to be suitable for virtues instead of 

values. The hierarchy is depicted in Figure 3. On 

top there is a virtue instead of a value. In the 

middle there are character traits instead of norms. 

Below this, there is behaviour. At this layer, where 

behaviour is specified, we can possibly intervene. 

So the last layer of the pyramid is design 

recommendations. 

Figure 3: Virtue-based implementation design pyramid 

I chose to make the first step of the translation from virtue to character traits because a virtue is 

an excellent character trait. This is already discussed in chapter 1. This character trait is for 

people more concrete than a virtue, which is for most still quite vague. A character trait is a 

collection of certain behaviours, therefore the next step is to describe the character trait in terms 

of behaviour frequently associated with this character trait. These behaviours is even more 

concrete and people can probably relate to these concepts more than the overwhelming concept 

of a virtue. The designers of a chatbot or other technological system should be able to 

implement a virtue centred system without having to dive into the details of virtue ethics. And I 

hope with these steps it is possible to make the development of such a system easier. 

In chapter 1 I mentioned that virtues cause certain behaviours, and this is what we can spot in 

moral exemplars. I think changing someone’s behaviour is the key to nudging someone in the 

right direction of the golden mean of that virtue. The behaviour can influence the level of the 

virtue, and the technological system can help the user with practicing this behaviour. The 

system will help the user by suggesting certain situations and behaviours in a context. This 

way, the environment, the practice that is stressed on in the VPD process is included in the 

design of this system.  

To make this suggestion concrete, I explain how to use this above mentioned design pyramid as 

a guideline for implementing a chatbot that could stimulate self-confidence in students. I have 

used a psychological analysis and theories about self-confidence to concretise the lower levels 

of the pyramid. 
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The chatbot I suggest will have self-confidence as virtue at the top of the design pyramid. On 

the pyramid layer of character traits, the following traits collected from White’s model are: 

positive achievements, self-awareness and persistence. The behaviours associated with these 

traits include: goal-setting, planning, reflecting on good memories. These behaviours can be 

assisted by the chatbot with certain functions. The pyramid structure of Figure 3 is used to 

sketch an implementation suggestion of the chatbot. This is visible in Figure 4: Implementation 

suggestion based on the pyramid structure. 

To conclude this chapter, I will dive into how I think these functions need to be defined. I will 

highlight two specific functions. First, I look at the function that will store and remember 

events. After this, I discuss the goal-setting and planning function. 

Store and remember events 

The chatbot should ask the user if they experienced something that is relevant to their level of 

self-confidence in the academic domain. The chatbot should ask the user to provide details 

about the situation, the context, their behaviour, how the user felt, the reaction of others (if 

relevant). The chatbot also asks for a quote, picture, or other characterizing factor of the 

situation. The chatbot should store these events, compare them to other memories and remind 

the user of these memories.  

Figure 4: Implementation suggestion based on the pyramid structure 
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When talking about comparing memories, it is important to not only remind the user of positive 

events. I talked about the reward of positive memories earlier, but to avoid bias towards only 

remembering positive thing, negative or neutral memories can also be useful to the user. I could 

image that if the user is shown how they have grown over a period of time, this can be 

beneficial for the self-confidence of a student.  

The remembering of an event is when the system is done after a certain amount of time (e.g. 3 

weeks) or when the user asks about it. In this last case, the user can ask for detailed information 

about a set of events (e.g. giving presentations). The chatbot provides (an overview of) events 

in 3 different situations: 

- One specific event is presented, with details about how it went, and the characteristic 

photo, quote or other notable scenario. This would be presented if the set time has 

passed and there is something that needs to be remembered. 

- The growth of a person, where a negative event is compared with a positive event. This 

would be presented when the user asks for their growth, or when the set amount of time 

is over. These two first options of presenting a positive memory (either presenting one 

single event or presenting several events where the growth of a user is visible) could be 

iterated. 

- An overview of different events, where the user can read through the events. This would 

be presented when the users asks for an overview of events in a certain group. (e.g. “In 

what presenting situations did I do well?”) 

Important to keep in mind when discussing this function, is the possibility of supporting 

specific types of confidence in specific situations. This function, where the chatbots stores and 

remembers events to the user, can be applied in different situations. The chatbot is able to store 

events about different situations. For example, situations about public speaking, writing essays 

and studying for exams. The ability of the chatbot to be applicable in different situations it also 

useful in the next functions. Both in goal-setting and planning, the chatbot can assist the user.  

Goal-setting  

Here, I discuss the function that would improve the goal-setting and planning abilities of the 

student. If the user makes known to the chatbot they could use some help with a big deadline or 

project, the chatbot will ask a series of questions in order to get to know the details of the 

deadline. The chatbot will ask questions in such a way that it lets the user think about the 

upcoming deadline. The chatbot helps the user to formulate their deadline in a SMART way. 

SMART stands for Specific, Measurable, Achievable, Relevant and Time-Bound. This way the 

user concretizes their deadline. To give an example: If the user asks the chatbot “Can you help 

me plan my thesis?” or “Help! I am never going to manage to get this deadline” the chatbot 

starts with asking what the deadline is for. After an answer from the user, the chatbot checks if 
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information about the SMART elements is complete. The chatbot should by all means 

recognize information about the timeline, the relevance, what the user wants to do, how the user 

plans on accomplishing this, if there are any intermediate steps the user wants to take and 

finally, the chatbot will ask if the user thinks the overall description is complete and specific 

enough. 

Planning 

After the user has set their goals, the chatbot is able to assist the user with working towards that 

goal. To help the user achieve their goals, the chatbot uses the deadline entered of the goal-

setting function of the chatbot to ask the user about specific smaller deadlines. The chatbot 

could for example ask the user “When do you want to be finished with the draft version of your 

essay?” or “When are you finished with chapter 3?”. The information should initially be 

provided by the user, but the chatbot can be of added value because it can store all information 

that is usually in a course guide or on a website at once, and remind the user about this 

information. The chatbot stores this information, and reminds the user about upcoming 

deadlines. When the user asks the chatbot for information about the deadline the chatbots 

generates an overview of the information known about the upcoming deadline. Next to 

information about the deadline, the chatbot can ask the user about their progress, and tick off 

tasks already done.  
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Conclusion 

In this project, I described how I think virtue ethics can inform the design of a chatbot that 

cultivates self-confidence. Existing theories from psychology about stimulating self-confidence 

are incorporated into the chatbot. To come back to the main research question stated in the 

introduction: “How can a virtue-ethics centred design of a chatbot cultivate self-confidence in 

students?” I believe that starting with a virtue, translating this virtue into character traits, to 

behaviour, this is how you can inform the design of a chatbot with a virtue in the centre of 

attention. I used theories from psychology to know how to promote certain types of behaviour, 

which promotes the virtue in the student.  

What could be interesting for further research, is seeing what this chatbot would look like in 

practice. After testing a prototype, the testers should be asked what they do and do not like 

about the product. From this evaluation, the system could be improved. Next to this, it would be 

good to add more than the already mentioned features to the chatbot, and hereby expanding the 

amount of ways the chatbot can assist the student. One example: self-affirmation could be 

supported by asking the user to tell themselves they are on schedule (if they are, this can be 

linked to the planning function), or they are exercising well, they are positive, they feel good. 

There are many possibilities to think about. The chatbot could give the user a list of statements 

about themselves, the user can click on the statements they agree on. But the chatbot can also 

suggest user to put up sticky notes in their house, such that the user also reads positive notes 

when not on their electronic device. Another example where the chatbot could assist is in 

prioritizing, by giving a score to each of the tasks at the task-list. The chatbot makes a list from 

the tasks either taken from the planning function or by asking if there are any tasks or chores 

that need to be done. The chatbot can present this list to the user, with the most important ones 

on top, which can tick off the tasks when they are done. The user should be able to scroll 

through this list and alter the importance of the tasks on the list. Before adding such a function, 

this should be tested and researched further, but these are some examples of other functions 

where I think the chatbot could assist the user. 

Because there does not exists a clear step-by-step guide for building an ethics centred 

technology system, there is much to be researched on the topic. The suggested chatbot can and 

should (if implemented) be improved, especially the concrete implementation of the functions 

could use some finetuning. 
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