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Abstract 
 

In recent years, Swedish school children have experienced a decline in reading motivation. This is 

no less true for middle school students both in and outside of school. This thesis aims to find ways 

in which robot book-talks can be used in a school setting to motivate middle schoolers to read. 

With a Research through Design approach, the study also aims to find recommendations for 

designers in the future. These goals were achieved through a design process in three phases, in 

which the author developed and tested book-talks between fourth graders and the robot Furhat 

from Furhat Robotics, using the Wizard of Oz (WOZ) technique. 

In the final evaluative phase, the students had book-talks with Furhat in two different modes, 

over two sessions. In Passive mode, the robot asked general questions and made little effort to 

make sure the students were concentrating on the task. This mode served as a baseline for the 

“novelty effect”. The other – Active mode – built on the ideas created throughout the process. In 

this mode, the robot asked questions directly related to the students’ books and made more effort 

to guide the students through their task. 

Results show that while the robot interaction was appreciated by all partaking students, it was 

not possible to prove if it spurred genuine reading motivation. Nevertheless, results showed that 

the interaction could potentially fulfil the basic psychological needs of competence and 

relatedness. Along with autonomy, both needs are fundamental to motivation and well-being, 

according to Self-Determination Theory. The book-talks’ effect on students’ autonomy could not 

be tested properly, as there were too few copies of the books which the students could read for the 

book-talks. The study also showed signs of the “novelty effect”, as some students were interested 

in reading more so that they could talk to the robot again. 

Three main takeaways for future designers were found as a result of the study: using Self-

Determination Theory to create UX goals and to design; make designs that encourage people to 

interact with people; both follow and guide the users throughout the WOZ interaction, to create 

moments where the students can experience relatedness and show competence. 

 

 

Keywords: reading motivation, conversational robots, self-determination theory, novelty effect, 

Furhat, education. 
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1. Introduction 
 
This is an explorative interaction design study responding to several problems regarding 

growing disinterest in reading among Swedish school children. As of 2016, only 18% of 11-

year-olds in Sweden stated that they “Like reading a lot” – the lowest proportion within this 

age-group in the Nordic countries (Skolverket, 2017). Among Swedish children between 9 and 

18, daily reading has been decreasing each year since 2012, while the number who claim to 

never read has increased (Statens medieråd, 2021). Additionally, the PISA 2018 showed that 

the gap between low- and high-achieving Swedish students has been growing steadily in recent 

years (Schleicher, 2019). 

On the other hand, students seem to recognise this problem. As of 2020, more than 50 percent 

of young people in Sweden claimed to be disappointed in how little time they spent reading, as 

opposed to their phones and on social media (Statens medieråd, 2021). Yet, Tegmark et al. 

(2022) found that only a minority of children in Swedish upper middle school and lower 

secondary school were motivation to read on their own. The problem appears in the Swedish 

school too, as Swedish reading in upper middle- and lower secondary schools has decreased 

significantly since 2007 (Vinterek et al., 2020). 

Because of this, a goal of this study is to – through design practice – explore and hopefully 

find a way for how robots can become useful tools in the classroom, even after any novelty 

effect has worn out. This is important, as the novelty effect, which refers to a positive effect 

that happens entirely because an agent in the classroom is a break from the ordinary (Sato et al., 

2017; van den Berghe et al., 2018), is a prevalent concern in educational agent research. The 

design process in this study reveals that a good way of exploring this, is by arranging book-

talks between groups of middle schoolers with the conversational robot Furhat, from Furhat 

Robotics, and evaluate their interaction experience. 

However, there is also secondary goal for this study. Following an explorative design 

process, this thesis delves into the possibilities of using conversational agents in school to spur 

interest in reading in middle schoolers (students at 10 to 12 years of age). Being a Research 

through Design (RtD) study, the secondary goal is not to develop design solutions specific for 

interaction with the Furhat robot. Instead, the goal is to find takeaways and recommendations 

for designers who want to tackle similar problems in the future – through the practice of design. 

In the context of the study, the Furhat robot is a tool with which the author will explore how 

middle schoolers may interact with a conversational robot in a book-talk setting. Thus, the final 
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design – the interaction scenario – is not the end-goal; the theoretical implications and 

takeaways found through the interaction are. They go beyond the design itself. Hence, the 

secondary goal will be achieved through achieving the first goal. 

To be able to offer future designers recommendations, an important part of this thesis is to 

find appropriate user experience (UX) goals for a middle-school reading robot. To achieve this, 

the author follows Hassenzahl’s (2011: p. 1) definition of UX: “experiences created and shaped 

through technology” – and of good UX – UX that satisfies the human needs for autonomy, 

stimulation, and relatedness (Hassenzahl, 2008). Hassenzahl’s (2008) descriptions of good UX 

shows a strong bridge between UX and Self-Determination Theory (SDT), which this thesis 

uses to explore and explain (reading) motivation in children. UX and SDT together, create the 

foundation that this thesis builds upon. In so doing, this thesis also contributes to the field of 

Human-Robot Interaction, as establishing UX goals and evaluating the experience of human-

robot interaction, has long been overlooked in the field (Shourmatsi et al., 2021). 

1.1  Purpose 
 

The purpose of my project is therefore to explore and evaluate options for how conversational 

robots can be used to encourage reading in middle schoolers (10 to 12-year-old children) and 

to formulate recommendations for future designers who want to tackle similar issues. 

1.2  Research Questions 
 
The general question is thus how conversational robots may be used to motivate children within 

this age-group to read. This question has been broken down into the following, more specific, 

research questions: 

 

RQ1: What are the essential user experience goals for a conversational robot intended to 

motivate children to read? 

 

RQ2:  How should a conversational robot be designed to fulfil this purpose? 

 

RQ3: Does the proposed design meet the essential user experience goals?
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2. Theory 
 
This chapter presents a theoretical foundation to the project. The purpose of this chapter is to 

provide the reader with an understanding of the ideas that have inspired the study, thereby 

contextualising it. As this is an explorative design study, a basic understanding of the trajectory 

of Self-Determination Theory, reading motivation, social agents in education, and Human-

Computer Interaction is essential. 

2.1   Self-Determination Theory 
 
Self-determination theory (SDT) is a broad theory in the field of psychology which approaches 

human motivation, personality, and wellbeing in a practical sense; its origin can be traced back 

to theories of intrinsic and extrinsic motivation which were originally developed between the 

mid-1970’s and mid-1980’s (Ryan & Deci, 2019). In this section I will present a brief overview 

of SDT, which is the theoretical framework used for this study. 

In the context of reading, somebody who reads because they find reading interesting or 

enjoyable is considered intrinsically motivated to do so (Deci & Ryan, 2002; D’Ailly, 2003; 

Tegmark et al. 2022). A person who is extrinsically motivated to read, on the other hand, would 

read because they believe that doing so will help them achieve an external goal (Chiu, 2018). 

Ryan & Deci (2019) explain that extrinsic motivation is a “heterogenous category of motives” 

(p. 15) some of which are controlled and others autonomous. The downside to extrinsic 

motivation is that it can be controlling (Deci & Ryan, 2002). According to Ryan & Deci (2020) 

extrinsically controlling achievement outcomes through rewards or punishments normally 

backfires and often leads to lower performance. This is because autonomous behaviour is 

reduced when a person is motivated to do something only because they feel they must (Deci & 

Ryan, 2002; Tegmark et al., 2022). Thus, extrinsic control can be considered a fully extrinsic 

regulation, which is a subtype of extrinsic motivation (Ibid, 2022). 

Another negative subtype of extrinsic motivation is introjected regulation (Ryan & Deci, 

2019) which is based in avoiding guilt or shame (Deci & Ryan, 2002) – for example to avoid 

looking bad in front of others (Tegmark et al., 2022). Eriksson Barajas and Eriksson (2009) 

write that such bad experiences can have considerable effect on a person’s relationship with 

reading. As introjected regulation is connected to one’s ego it can cause one to lose their 

intrinsic motivation (Deci & Ryan, 2002). 
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The positive forms of extrinsic motivation, however, do indeed spur autonomous behaviour. 

Ryan & Deci (2019) call these types of extrinsic motives identified regulations and integrated 

regulations. Examples of these are if somebody may read because they find it to be important, 

or they identify themselves as being a reader, without necessarily being interested or finding 

enjoyment in reading, respectively (Ryan & Deci, 2019) but seeing value in it (Ryan & Deci, 

2020). These forms of extrinsic regulations have “a more internal locus of causality” and 

therefore result in “more autonomous, or self-determined, behaviour” (Tegmark et al., 2022: p. 

3). The fact that extrinsic motivation is so heterogenous makes it important to point out that 

SDT strongly differentiates between controlled and autonomous motivations (Ibid, 2022). In 

the eyes of SDT, motivation goes beyond whether a person finds a task enjoyable or interesting. 

Being the broad theory that it is, SDT goes beyond the ideas of extrinsic and intrinsic 

motivation as well as autonomous behaviour and controlling regulations. SDT identifies three 

basic psychological needs in every person (Ryan & Deci, 2020: p. 1): 

 
Autonomy concerns a sense of initiative and ownership in one’s actions. It is supported by 

experiences of interest and value and undermined by experiences of being externally 

controlled, whether by rewards or punishments. 

 

Competence concerns the feeling of mastery, a sense that one can succeed and grow. The need 

for competence is best satisfied within well-structured environments that afford optimal 

challenges, positive feedback, and opportunities for growth. 

Relatedness concerns a sense of belonging and connection. It is facilitated by conveyance of 

respect and caring. Not fulfilling of any of these three basic needs is seen as damaging to 

motivation and wellness. Accordingly, SDT’s analysis of educational settings is primarily 

focused on the extent to which they meet or frustrate these basic needs. 

According to SDT, these needs are the pillars of human psychological growth, integrity and 

wellness and are therefore variables that are very sensitive for human beings; these needs 

strongly affect (and thus predict) our motivation quality, persistence, and general experience of 

wellbeing, and thus, they are detrimental to how we go about pursuing our goals (Ryan & Deci, 

2019). 

SDT also encompasses strategies highly relevant for education. Instead of control, SDT 

favours the concept of structure. In the context of school, structure concerns how well a teachers 

organise an environment which is challenging enough and provide guidance which satisfies the 
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students, without controlling them (Vansteenkiste et al., 2012). There are three requirements 

for what Vansteenkiste et al. (2012: p. 2) would consider to be high structure: 

 

• Presenting clear goals, rules, and expectations before learning activity. 

• Offering help, guidance, and supervision during a learning activity. 

• Giving positive, constructive feedback after a learning activity. 

 

By allowing students to make choices, teachers provide them with autonomy, without the risk 

of them losing direction (Vansteenkiste et al., 2012). Additionally, Peters et al. (2018) write 

that positive feedback is important for a persons’ feeling of competence. Several studies have 

found that an environment with high structure, and which spurs high autonomy had major 

positive effects on development and wellness (Ryan & Deci, 2019). While Ryan & Deci (2019) 

write that the principles of SDT are generalisable, as they are derived from “convergent basic 

experimental and field research” (p. 43), SDT does recognise that need satisfaction varies 

between individuals, as it is heavily affected by cultural and economic backgrounds (Ibid, 

2019). In other words: there is no one way of spurring reading motivation in children. However, 

it does have a clear perspective on extrinsic incentives such as grading, and argues that what is 

actually important is authentic, competence related feedback as this can enhance intrinsic 

motivation (Ryan & Deci, 2020). 

2.2  Reading Motivation 
 

According to SDT-based reading research intrinsically motivated students, often do better in 

school (Deci & Ryan, 2002; D’Ailly, 2003; Chiu, 2018; Tegmark, 2022). This may be because 

intrinsic motivation is closely related with reading competence (Orellana García, 2018), helps 

overcoming reading difficulties (Chiu, 2018), and has been found to lead to significant gain in 

comprehension skills in reading development (Orellana et al., 2020). Intrinsic motivation is 

more closely linked to recreational reading, as opposed to school-related reading, but students 

who read for leisure are known to be more motivated to read in general (Orellana García, 2018; 

Tegmark et al. 2022). Studies have shown that children who do not develop intrinsic interest in 

reading remain poor, slow, or struggling readers (Eriksson Barajas & Aronsson, 2009). 

In recent years, recreational and school-related reading has been declining in students in the 

western world, and in Sweden, most students in upper middle school and lower secondary 

school seem to be driven to do school-related reading by controlled motivation (Tegmark et al., 



 

13 
 

2022). As was explained in section 2.1., this is unlucky, as fully extrinsic regulations such as 

this diminishes autonomous behaviour (Deci & Ryan, 2002; Tegmark et al., 2022), which in 

turn predicts negative reading outcomes (Tegmark et al., 2022). 

Research has shown that motivation, whether extrinsic or intrinsic, is strongly tied to self-

concept (Walgermo et al., 2018; Orellana et al. 2020; Tegmark et al. 2022). A student who 

believes that they are a good reader is more likely to become autonomously motivated to read 

and vice versa. Self-concept has been shown to be closely related to reading ability, and later 

academic achievements in 11- to 15-year-olds, across all levels of performance in school 

(Susperreguy et al., 2018). Susperreguy et al. (2018) suggest that a positive self-concept may 

serve as a booster for motivating children at the lower levels of achievement. 

Moreover, self-concept has an interesting relationship to text difficulty. Tegmark et al. 

(2022: p. 11), who studied reading self-concept among Swedish students in grades 6 and 9, 

write that “the more difficult a student found a specific reading practice, the more likely he or 

she was to trace that difficulty to the text itself”, rather than to their own reading ability. 

Notwithstanding, it is not entirely clear what effect reading self-concept has on a child’s reading 

ability as it develops over time (Susperreguy et al., 2018; Orellana et al., 2020). Like many 

other things in life, a student’s reading skills, and consequently their academic achievements, 

are affected by their social environment (Chiu, 2018). According to Gambrell et al. (2011) and 

Chiu (2018), engaging in conversations about books, culture, politics, or homework with their 

peers, or a role model (such as a parent or teacher), can help children adapt to the culture and 

environment in school. This increases the likelihood of academic achievement (Chiu, 2018) and 

intrinsic motivation to read (Gambrell et al., 2011). 

It is evident that a child’s surroundings have strong effect on their reading self-concept over 

time. For example, it is not uncommon that a middle schooler’s belief in themselves as a good 

reader, and in their general competence, starts to wane as they start approaching adolescence 

(Arango, 2018). This typically happens between ages 10 and 12, when their ability to self-assess 

has become more accurate, they have started to compare themselves with peers, and more 

emphasis is being placed on achievement in school (Ibid, 2018). On the positive side, 

schoolmates may provide emotional support, and inspire each other to higher academic 

achievement (Chiu, 2018). This sentiment is echoed by Gambrell et al. (2011) who argue that 

teachers should create opportunities for the students to talk to each other about books, as such 

social interactions promote “achievement, higher-level cognition, and intrinsic desire to read” 

(p. 154). Moreover, research has shown that learning environment plays a large role in a 

person’s education, and as learning is a social process, knowledge can be advanced by learning 
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together with others (Walker & Ogan, 2016). If at school, children are encouraged to exercise 

their social skills by talking about books, their needs for relatedness may be fulfilled. These 

talks may also help create a reading-positive culture which instils intrinsic, and positive 

extrinsic, motivation in them. 

Moving on, it goes without saying that teachers should challenge their students and inspire 

them to develop their competence. From an SDT outlook, it seems that such involvement from 

teachers can help make students identify themselves as readers, resulting in autonomous 

behaviour. As explained in section 2.1. structure is very relevant to SDT inspired education 

(Ryan & Deci, 2019). For example, Vansteenkiste et al. (2012) suggest that providing students 

with clear expectations, guidance and feedback is likely to spur autonomous behaviour in 

children. An easy way to do this, while providing structure, is to give students some amount of 

choice in what books they read. This has been confirmed by several studies such as Gambrell 

et al. (2011), Orellana Garcia (2018) and Tegmark et al. (2022: p. 15): 

 
… Our results also highlight the importance of fulfilling students’ basic needs for autonomy 

(by promoting student choice), competence (by selecting texts at the right level that build 

on students’ prior knowledge) and relatedness (by finding texts of personal interest that 

students can relate to) in order to enable more self-determined behaviour (Ryan & Deci, 

2020). 

 

According to Orellana Garcia (2018), allowing students to choose what read themselves may 

increase the likelihood of intrinsic motivation transferring from recreational to school-related 

reading, although it is important to recognise that variance may occur (Orellana Garcia, 2018). 

On a similar note, McGeown et al. (2020) found that reading motivation also lies behind what 

children choose to read and why. All this is supported by Ryan & Deci (2020), who write that 

choice facilitates both performance and curiosity. 

Another relevant topic that has been widely discussed in reading research is reading amount. 

Perhaps surprisingly, research is divided on whether reading amount has any noticeable effect 

on children’s enjoyment of reading, or how good they become at it. Troyer et al. (2019) write 

that reading amount does not seem to predict “achievements above and beyond the effects of 

intrinsic and extrinsic motivation” (p. 17).  According to Troyer et al. (2019), it is therefore 

important, that determinants of reading motivation and amount – such as what quality texts a 

student has previously read, and how the student engaged with said texts – are taken into 

consideration. As SDT recognises that factors such as cultural and economic background have 
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large impact on the need satisfaction of an individual (Ryan & Deci, 2019), Troyer et al.’ 

suggestion does seem reasonable. However, Troyer et al.’ findings go against those of Tegmark 

et al. (2022), who claim that it is known that reading more correlates with higher academic 

achievements. Troyer et al. (2019) also admit that their findings go against similar findings from 

other researchers, but also admit that failures to replicate these findings have led them to suggest 

that close attention must be paid to each student’s individual reading needs. 

Other studies have shown that reading a lot improves children’s verbal intelligence and 

reading more has shown to be especially helpful for struggling readers (Gambrell et al., 2011). 

However, Gambrell et al. (2011) also writes that the quality of the experience is perhaps even 

more important; suggesting that teacher guidance is a critical for reading achievement. This can 

be taken to mean that reading amount may be important but that other factors, such as 

motivation and teacher support are at least equally important to a student’s reading success. As 

previously mentioned, Gambrell et al. (2011) also wrote that students should talk with their 

peers about books they are reading, but it is just as important that they can have teacher–student 

sessions, as they can also contribute to intrinsic motivation to read. According to McGeown et 

al. (2020) teachers should work to inspire and sustain intrinsic motivation, as this is important 

for students’ reading habits, abilities, and engagement. 

As environments with high structure and high autonomy support have been found to 

positively support wellness and development (Ryan & Deci, 2019), this makes perfect sense 

from an SDT standpoint. From such a standpoint, a teacher should listen to; understand and 

acknowledge students’ perspectives; encourage effort; give guidance in the form of hints; let 

them take ownership of their learning by, as previously mentioned, for example allowing them 

to read a book of their own choice (Ryan & Deci, 2020). Ryan & Deci (2020) also recognise 

that autonomy-supportive teaching is not always easy, due to time constraints or resources and 

for the simple reason that teachers too have basic psychological needs for autonomy, 

competence and relatedness. Perhaps, this makes the case for a conversational agent being 

allowed into the classroom?  

2.3  Social Robots in Education 
 
Alnajjar et al. (2022) write that robots have been used in education for almost 50 years, and a 

common reason for including them as a part of the classroom is their ability to appeal to people 

of vastly different ages and backgrounds. Another common reason is that robots invite to 

creativity and a learning by doing approach, where problems are tackled head on by a group of 
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people interacting and learning together (Alnajjar et al., 2022). An interesting example comes 

from Crompton et al. (2018), who found that was useful in several learning domains and 

generated curiosity as well as excitement in the students. Cromton et al., (2018) also found that 

teachers welcomed social robots as new tools in their arsenal (Ibid, 2018). Some research also 

suggested that robots have potential as reading-partners for children. Michaelis & Mutlu (2017) 

found that a robot reading partner can easily take the role of a social companion, writing that 

the child participants (ages 11 to 12) enjoyed the robot’s presence while they were reading, 

which made reading “less boring” (p. 10). 

Neumann (2019) write that children can be engaged by social robots as long as the reading 

activities are both challenging and diverse enough. In general, write Anwar et al. (2019), 

students demonstrate improved knowledge and increased acceptance for – and interest in – 

science, engineering and robotics, from interacting with educational robots. This suggests that 

interaction with educational robots support abstract conceptual understanding, that goes beyond 

the content of the tasks which students perform with the robot (Anwar et al., 2019). Michaelis 

& Mutlu (2017) also found that some children believed the robot to see and understand what 

they were reading which made reading more entertaining. Interestingly, van den Berghe et al. 

(2018) write that out of 31 robot-assisted language learning (RALL) studies, the studies 

concerned with language-learning had showed mixed results, whereas the studies that focused 

on their participants’ emotions when reading with a robotic partner found generally positive 

results for children and adults alike. However, it appears to van den Berghe et al. (2018), that 

while social robots are indeed proficient in motivating their human partner, they may not always 

have noticeable effect on their learning. van den Berghe et al. (2018) suggest that this could 

have to do with the ”novelty effect”, meaning, a positive effect that happens entirely because 

an agent in the classroom is a break from the ordinary.  

Similarly, Sato et al. (2017), who explain that the effectiveness of robots may wear off as 

children get used to interacting with them, unless the robot gives proper, dynamic feedback. 

This is interesting in the light of Peters et al.’ (2018) findings, which are discussed in section 

2.4. Neumann (2019) has also expressed concern over the matter but noted that there is a lack 

of research regarding the social effects of using robots in education, and that their “novelty 

effect” remains to be tested. 

However, it is also not only the students’ enthusiasm that needs to be maintained for robots 

to be of help in the classroom. Alnajjar et al. (2022) write that teachers’ enthusiasm sometimes 

wanes as a result of them not being confident in their use of robots, as they may have little prior 

experience of engaging with, and managing them. This was also found by Crompton et al. 
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(2018) in the aforementioned study, which resulted in teachers having to plan around the robots, 

and their ability to operate them in class. Evidently, utilising social robots in children’s 

education requires at least some moderate reconsideration of general teaching methods, and will 

require teachers to learn about how to manage their new tools.  

It may turn out that Han (2012) was correct when he wrote that the social robot could be the 

next paradigm-shift in education, with an effect akin to that of the personal computer. As of 

right now, however, it is difficult to identify the long-term effectiveness of robots in education. 

The effects of robots on learning outcomes and attitudes cannot be told apart from other 

influences involved (Pedersen et al., 2020). 

There has also been a concern among teachers that robots may negatively affect the learning 

concentration of their pupils, and also increasing their (the teachers) workload, as it would be 

their job to make sure that time with the robot is correctly distributed among the children, and 

to resolve conflicts between children over time with the robot (Serholt et al., 2014). Contrary 

to these worries, research have found that robots can also decrease the workload of teachers, by 

assisting them in simple enough tasks (Rosenberg-Kima et al., 2019). Children who interacted 

with the robot NAO found it to be a more democratic tool in comparison to the android tablet 

that was also used for the study, as it provided them with audio feedback which everyone could 

take part, when the tablet provided text-only feedback which could only be read by one person 

at a time (Ibid, 2019).  

In their study, Crompton et al. (2018) found that interacting with the NAO robot using the 

voice was complicated, and also contributed to a noisy and frustrating environment. While their 

CA in their study did not make use of voice interaction, Yang & Aurisucchio (2021) found that 

complications in agent-participant conversations caused the participants to feel that their 

autonomy was diminishing; unpredictable and inconsistent responses led to a lack of control 

and consequently frustration on the participants’ part. Perhaps, if a robot should be successful 

in the classroom, it should be able to consult and help the students, or maybe even give detailed 

assistance. These abilities correspond to level 4 and 5, respectively, of Rasa’s 5 levels of 

conversational AI (Nichol, 2020). 

2.3.1 The Roles of Agents in Education 
 
Alnajjar et al. (2022) argue that robots are able to offer understanding in narrow subjects, 

despite not being able to read social or emotional cues. On top of that, Alnajjar et al. (2022) 

write that effort is being made to create robots that can give off the impression of having 
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emotions, and famously, people are prone to ascribe emotions and personality to all sorts of 

agents (Walker & Ogan, 2016; Natale, 2020; Alnajjar et al., 2022).  

Topics that go beyond the content of the tasks which they perform with the robot. Here are 

a number of social roles that agents (such as social robots) can play in the classroom. 

Agents as Tutors 

In their book, Alnajjar et al. (2022) describe how one kind of agents – social robots – have been 

used to fulfil various roles in educational settings. The most common role is that of a tutor, in 

which the robot typically engages in one-to-one sessions with a pupil, but one-to-few 

interactions do also occur (Alnajjar et al., 2022). A major benefit is the fact that robots are 

infinitely patient, allowing children to ask as many questions as they want (Rosenberg-Kima et 

al., 2019; van Ewijk et al. 2020; Alnajjar et al. 2022). Although the robot NAO was not perfect 

at answering follow-up questions and sometimes struggled to understand the students, 

Rosenberg-Kima et al. (2019) believe that their results show a promising future for robot 

assistants in the classroom. 

In a study from Kennedy et al. (2015), concluded that robot tutors that employ social and 

adaptive behaviours (i.e., performing gestures, gazing toward the child) were distracting to 

children; at least in comparison to robot tutors that did not employ such behaviours, and merely 

tutored them, thus being less interesting to look at. Conversely, other research has shown that 

learning technologies that employ politeness, and behaviours that build rapport, have positive 

impact learning in comparison to technologies that do not (Walker & Ogan, 2016). This is 

supported in the findings of Kennedy et al. (2017), which showed that children remembered 

more if the robot used physical gestures when telling them a story, than if it did not. The 

importance of embodiment for effective agent instruction is also stressed by Edwards & Cheok 

(2018). Research states that a good tutor must be capable of context-relevant and believable 

verbal and non-verbal communication; be able to recognise others and understand when it itself 

has been recognised (Edwards & Cheok, 2018). Taken together, it is evident that the role of a 

tutor is extensive and certainly complicated for a robot to fill. 

Agents as Peers 

Alnajjar et al. (2022) write that a robot playing the role of a peer to the students can be beneficial 

for practicing communication and cooperation. This is indeed relevant to satisfy the need for 

relatedness, and as previously mentioned, learning is a social process that can be improved by 

working alongside others (Walker & Ogan). In comparison to a tutor robot, a robot may be 
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engaging for longer periods if it plays the role of a peer, resulting in better performance (Alnajjar 

et al., 2022). Anwar et al. (2019) write that educational robots are good at creating collaborative 

work environments which give children opportunities for problem solving. 

When the agent plays the role of a peer, Alnajjar et al. (2022) write that social standing is 

very important to consider. In the case of robots, this is connected to the physical size of the 

agent the child is interacting with. Namely, research has shown that taller robots are viewed as 

more dominant whereas smaller robots are viewed as more friendly (Ibid, 2022). In other words. 

to be recognised as a peer, an agent must not be to tall. 

Agents as Students 

If the agent is presented as less knowledgeable than the student, the student will be able to 

practice learning through teaching; something which can be a confidence boost, especially to 

weaker learners (Alnajjar et al., 2022). Having the agent play the role of a peer is thus not only 

helpful to satisfy the competence needs of the child but helping the agent may also contribute 

to satisfying the need for relatedness. Edwards & Cheok (2018) write positively about how peer 

instruction such as this integrates both social learning, student response, group discussion and 

conceptual learning in a single approach. Peer instruction with an agent goes in line with the 

ideas of Seymour Papert – prominent computer scientist and educator – who suggest that 

children learn through trying to understand the world around them: “Children develop theories 

about the world without any help from adults – it’s simply what humans do. Of course, not all 

their theories are correct but, in theory, right or wrong forms part of learning. Papert calls these 

transitional theories” (Catlin: p. 143). 

Agents as Mediators 

Based on existing literature, the role of mediator may be described as something between the 

role of tutor and peer. As robots are not only infinitely patient, but also non-judgemental, 

Sanoubari et al. (2021), believe that they can help children explore emotional and sensitive 

issues by facilitating perspective-taking. Robots can take the role of mediators, allowing 

children to project their feelings and thoughts onto it, and imagine themselves in different roles 

(Sanoubari et al., 2021). Alnajjar et al. (2022) write that that robots can facilitate learning of 

complex topics by playing the role of mediator, “inviting learners to reflect on and discuss their 

views (p. 134). Perhaps this suggests that a reading-robot could have the ability to make children 

reflect on what they have read?  
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Alnajjar et al. (2022) also writes that the robots being non-judgemental allows them to give 

independent advice to students.  This quality could helpful if the agent was to give students 

feedback on their reading progress; something which Anwar et al. (2019) write that educational 

robot are able to do. 

2.3.2  Furhat 
 
A particular example of a social robot that can be used in education is Furhat, from Furhat 

Robotics. Furhat is particularly relevant, not only because it has been used in educational 

contexts (Engwall et al., 2021) but also because its unique embodiment allows it to play each 

of the roles mentioned in section 2.3.1. 

Furhat is an anthropomorphic robot head that makes use of both physical and virtual 

elements, to create engaging interactions (Paetzel-Prüsmann et al., 2021; Engwall et al., 2021). 

Using back-projection onto a firm, translucent mask employs a virtual, animated face (Al 

Moubayed et al., 2012; Al Moubayed et al., 2014). The use of animation enables Furhat to make 

use of various realistic facial gestures that can be helpful to display emotions and make its users 

feel comfortable (Heuer, 2019; Engwall et al., 2021). This enables it to perform non-verbal 

communication which, according to Edwards & Cheok (2018) is vital for educational agents.  

Apart from the mask, Furhat’s physical embodiment consists of a white box, upon which the 

head is mounted (Paetzel-Prüsmann et al., 2021). Built into the box is the robot’s processor, a 

speaker, a camera, a microphone, and motors, which enables the head to move (Ibid, 2021), and 

thus to interact with more than one person at a time (Al Moubayed et al., 2012; Thunberg et al., 

2021). Being a conversational robot, Furhat also makes of synthesised speech (Thunberg et al., 

2021). 

As Furhat is no more than 410 millimetres tall (Furhat Robotics c, n.d.), and can be seated 

on tables, it can be in eye-sight level of middle school students and thus be viewed as more 

friendly and a peer of the students, in accordance with Alnajjar et al.’ (2022) description. 

Furhat has previously been used in educational contexts, where it was shown to improve 

Swedish participants’ vocabulary in Russian, which was foreign language to the subjects 

(Engwall et al., 2021). Engwall et al. (2021) also write that the embodiment of Furhat has 

positively influenced learning interactions and has been perceived as social and interesting 

individual by adult study participants. 
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2.4   User Experience, Self Determination-Theory and Human-Computer 
Interaction 

 
Hassenzahl (2011) writes that an experience emerges “from the integration of perception, 

action, motivation and cognition into an inseparable meaningful whole” (p. 3), whereas user 

experience (UX) describes “experiences created and shaped through technology” (p. 1). While 

there is no universal notion of what UX is (Law et al., 2008), the one from Hassenzahl (2011) 

can be understood as meaning a relationship between life and technology. 

To explain how such experiences are actualised, Hassenzahl (2011) presents a simple model 

with three components: Why – What – How. Why being the meaning of an experience, What 

represents a product that provides said experience and How being how the design affordances 

of said product provides its user with the experience (Hassenzahl, 2011). Hassenzahl has also 

written that good UX fulfils the human needs for autonomy, stimulation, and relatedness 

(Hassenzahl, 2008). As good UX satisfies these needs, it also creates well-being, according to 

SDT. In other words, according to SDT there is a strong link between good UX and well-being. 

It is therefore necessary for a designer to have a good understanding of the people and scenarios 

they are designing for. 

Well-being is also an important factor in the field of Human-Computer Interaction (HCI), 

and Peters et al., (2008) write that HCI can promote well-being on several levels. In their paper 

Designing for Motivation Engagement and Wellbeing in Digital Experience, Peters et al., 

(2018) present a model which illustrates the relationship between technology and wellbeing in 

five spheres: adoption, interface, task, behaviour, life (which all exist in the sixth sphere: 

Society). 

Peters et al. (2018) write that user technologies can provide users with autonomy within daily 

life “by removing obstacles or augmenting capabilities, allowing people to pursue self-

determined goals more fluently” (p. 5). As previously mentioned, the need of competence be 

satisfied through positive feedback but also through optimal challenges and learning 

opportunities (Peters et al., 2018). Video games are a form of HCI wherein autonomy is 

essential; and the autonomy can be felt in the controllers feeling intuitive and goals are clearly 

understandable (Yang & Aurisicchio, 2021). 

In regard to competence, and on the topic of video games, Peters et al. (2018) write that that 

difficulty and novelty are meaningless if they do not provide competence satisfaction (Peters et 

al., 2018). If the need is not satisfied, neither of them do users any favour. This claim is 
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interesting, because when it came to educational robots, several researchers were concerned 

over the “novelty effect” (Sato et al., 2017; van der Berghe, 2017; Neumann, 2019). Yang & 

Aurisicchio (2021) that, beyond novelty and difficulty, and how well a user can perform a task, 

competence also concerns users’ knowledge about the system they are using. 

Lastly, Peters et al. (2018) address the topic of relatedness by writing that despite relatedness 

being central to wellbeing, many apps fail to make people feel belonging, and instead have the 

opposite effect. Sometimes including social features may harm the user experience, because of 

this it is not always necessary for a technological experience to take relatedness into 

consideration, despite it being vital for wellbeing (Peters et al. 2018). Sometimes a private 

experience is more important. However, Yang & Aurisicchio (2021) write that relatedness in 

HCI can also be used to remind users of something familiar or of dear memories, thus playing 

a symbolic role. 

In relation to the first sphere – Adoption – Peters et al. (2018) suggest that how people adopt 

new technology depends on if they are autonomously motivated to do so. This may be a problem 

for an educational agent that is being introduced to the classroom, as the students will have to 

engage with the agent regardless of if they want to or not. However, as long as the interaction 

satisfies the basic psychological needs presented by SDT, users should find it stimulating and 

worthwhile to engage with (Ibid, 2018, regarding Interface). Like all other spheres, Tasks must 

appeal to the basic psychological needs, but most importantly it should support the desired 

Behaviour in the user (Ibid, 2018: p. 10): 

 
The difference between these spheres is important because a technology might support 

need-satisfying interaction at the interface level (be satisfying to use), and at the task level 

(completing tasks is satisfying) but may still not necessarily impact need satisfaction in 

relation to the behavior it’s designed to support. For example, a user who adopts a new 

exercise app may find the app itself engaging but not feel more willingness to exercise as a 

result of it. 

 

In the context of this study, this would mean that a student would enjoy interacting with the 

agent and be satisfied with completing a potential reading challenge that the agent had set up 

for them, without being any more motivated to read. Even so, if reading regularly becomes a 

part of a student’s behaviour, because they enjoy interacting with the robot, and beating its 

challenges, they may still not be completely motivated to read outside this context. In that case, 

the behaviour has not transferred into the sphere of Life (Ibid, 2018). In the context of this study, 
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the sphere of Life would include students’ general life in school, how they interact with texts 

and discuss reading with their peers, teachers, and parents, as well as their academic 

achievements. I will not attempt to answer what effect the use of a reading agent in middle 

school would have on the sphere of Society, however, there is no doubt that students being 

positive toward reading and academic success is good thing. 
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3. Method 
 

In this chapter, the methodological approach to the study is presented. Beyond summarising the 

structure of the design process, the purpose of this chapter is to present the theory behind the 

method’s used in it. 

To begin with, this thesis is a RtD study. This means that design has been part of the research 

presented and will result the development of some sort of design, sometimes referred to an 

artifact, which will play a central role in generating knowledge (Stappers & Giaccardi, 2017). 

Stappers & Giaccardi (2017: p. 14) also describe the “generative process of ideation, concept 

development and making that brought this [design] into existence” as hallmarks of RtD. In the 

case of the current study, the development of the interaction scenario is what will generate 

knowledge. Thus, the design is the research. 

The design process for this project started with The Research Phase, which consisted of 

researching existing literature on social robots and agents in and outside the classroom, SDT 

and its relationship with HCI. The phase concluded with the formulation of four UX goals. 

Following that was The Design Phase, which started with the development of concepts which, 

with the help of field experts and the students’ tutor, would eventually be developed into an 

interaction scenario featuring the Furhat robot. Subsequently, came The Evaluation Phase. In 

this phase, the interaction scenario was evaluated by letting students have book-talks with the 

Furhat robot. These interactions were compared to the research that had been conducted in the 

first phase. 

While this only completed the first out of many possible iterations of the interaction scenario, 

it completes the process intended for the study entirely. While Nigel Cross’s For Stage Design 

Process is written from an engineering perspective (Dubberly, 2005) his model, which can be 

seen on the following page, is still apt to describe the process of the current study, albeit 

recontextualised into a RtD setting. Thus, instead of delivering a design ready for manufacture, 

the takeaways from the process are what constitute the communication referred to in the model 

(Dubberly, 2005). Cross’s model also includes the possibility to re-iterate (Dubberly, 2005). 

While no reiteration was made in this very study, the nature of this design process absolutely 

allows it. 
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Figure 1. Nigel Cross's model for a Four Stage Design Process can be used to describe the 
design process used in this study. The fourth stage is represented by the takeaways which the 
study has generated. 
 

3.1  Introducing a Social Agent 
 
Silvervarg & Månsson (2018) found that short verbal introductions in the classroom positively 

affected 11- to 12-year-old student’s perception of the agent; strengthened the so-called protégé 

effect and their motivation to work with the agent, in comparison to the system’s built-in 

introduction. Therefore, the introduction of the agent is, in itself, very important. 

3.2  Plus, Minus, Interesting 
 
The workshops was built around the PMI (Plus, Minus, Interesting) method, which prompts 

each workshop participant to write down the Plusses (strengths such as uniqueness); Minuses 

(weaknesses such as limitations), and what they find interesting about every concept presented 

(van Boeijen et al., 2020). Once that has been done, decisions can be made about whether 

elements of different concepts should be combined, or if a single concept should be explored 

further (Ibid, 2020). 
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3.3  Wizard of Oz 
 
All throughout the evaluative phase, Furhat was controlled by using the method of Wizard of 

Oz (WOZ). The WOZ method originates from Dahlbäck et al. (1993) who describe it as 

something, perhaps a person, simulating an intelligent interface or system. Dörrenbächer et al. 

(2020) write about WOZ, that when technology is imitated, researchers are enabled to explore 

interactions from users’ point of view. 

3.4  The Furhat Software Development Kit 
 
To employ the WOZ technique, the author used the Furhat Software Development Kit (Furhat 

SDK). The Furhat SDK is a development suite that allows users to create their own so-called 

skills for Furhat; enabling the robot to hold context specific conversation independently, make 

specific gestures, and thus be used for different purposes (Furhat Robotics a, n.d.). With the 

SDK users can change the robot’s face and voice, control its gaze, as well as its speech through 

text input (Furhat Robotics b, n.d.). The SDK also includes a number of standardised facial 

gestures, which are triggered by pressing buttons in the interface (Ibid, n.d.). 

3.5  Ethnographic Thematic Analysis 
 
Once transcriptions had been finished, the book-talks and interviews were analysed using a 

deductive latent thematic analysis. As the analysis followed an approach inspired by 

ethnography (Emerson et al., 2011) and latent thematic analysis styles (Caulfield, 2022). 

The basic structure of a thematic analysis starts with familiarising oneself with the data 

(Caulfield, 2022). Then starts coding which means highlighting sections of text which may 

signify reoccurring elements in the data – these are given labels known as codes as well as 

colours (Caulfield, 2022) – which makes it easier to connect similar elements in the data 

(Emerson et al, 2011). 

Themes can be created out of the different codes, once patterns start to emerge among them 

(Caulfield, 2022). Emerson et al. (2011) write that in an open-ended process, when the 

ethnographer wants to create theory from fieldnotes, the ethnographer can let their 

“assumptions, interests and theoretical commitments enter into every phase of writing an 

ethnography; these commitments influence decisions [such as] which events to write about” (p. 

198). This is not the same as deductive analysis. Rather than trying to find instances in the data 

that illustrate specific phenomena, an open-ended process identifies elements in the data which 
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can be connected and form something together (Ibid, 2011). Ultimately, pre-existing theory still 

plays a large part in how the data is interpreted and subsequently presented (Ibid, 2011) meaning 

that the ethnographer to some extent can interpret recorded events through pre-established 

theoretical lens. This plays into the idea of the latent approach, which means going beyond the 

explicit content shown in the data, and instead trying to interpret the subtext (Caulfield, 2022). 

Once the themes had been discovered, the fieldnotes were sorted accordingly, following the 

advice of Emerson et al. (2011), which also meant that related topics were sorted close to each 

other. These themes can then be reviewed, to make sure that the themes accurately represent 

the data it is based on, and the intentions of the persons interviewed, or if they somehow fail to 

do so (Caulfield, 2022). According to Caulfield (2022) this is the final step before the data 

analysis can be presented. 

3.6  Research Ethics 
 
Everyone who took part in this study, child and adult alike, participated entirely voluntarily. All 

participating adults gave consent over e-mail or verbally and were informed of their respective 

roles in the study. 

The child students and their legal guardians signed a consent form handed to them by the 

author via the class’s tutor. Thus, both students and their guardians were informed about the 

content of the study, and that the child could end their participation it without having to give a 

reason. The consent form also explained that any data collected would be handled solely by the 

author, and that audio and video recordings would only be stored locally. They were also 

informed that while individual quantitative data would be collected, no individual results would 

be published, as the author is interested in the collective results of each group. 

The consent form also described the de-identification process. With the consent form, the 

students and their guardians were also made aware that the collected data would be saved for 

ten years, by reason of publishing and later reference. 

After all the groups had participated in a second book-talk, the author debriefed the students 

about the study. The debriefing included showing the students the Furhat SDK, how Furhat 

could change faces and voices and explaining how the WOZ method worked. The students were 

also given a chance to write short sentences for the characters to say, so that they understood 

how the author had been controlling the robot during the book-talks. 
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4. The Research Phase 
 
The Research Phase started with accumulating and reading literature centring on the state of 

reading education, on reading motivation, Self-Determination Theory, and on social robots in 

and outside of education. This led to the creation of the UX goals.  

4.1  Research Phase Method 
 
The following section (4.1.) explains the method used throughout the Research Phase. The very 

early stages of concepting, a consent form was issued to both the part taking students and their 

guardians. The students and their parents were informed that the author would come to visit 

their classroom, and eventually could be part of the evaluative study. For more information 

about the consent form (see 3.6 Research Ethics). The consent form also informed the students 

and their guardians that the study would include an agent, “perhaps a robot”, visiting their 

classroom. 

4.1.1 Visit to the Classroom 

In the process of choosing a concept, the author visited the class that would eventually partake 

in the evaluation process. The visit consisted of the author observing the students in Swedish 

class and taking notes of the children’s behaviour as well as how their teachers communicated 

with them. Observations and interesting things that students said were written down in 

Microsoft Word and would be taken into consideration when later developing the Furhat 

characters. Some findings are also documented in 5. Discussion. 

4.1.2 UX Goals 

After collecting relevant pre-existing theory and revised the notes taken during the classroom 

visit, the basis for four UX goals was created. To create UX goals, the author used a free-form 

inductive approach to thematic analysis, inspired by Caulfield (2022). The analysis started with 

brief the written texts were sorted according to topic and significant passages in the texts were 

highlighted and compared to passages in previously read texts. This led to the eventual creation 

of themes which were formulated in the way of UX goals. The UX goals would be adjusted 

several times throughout the entire design process, but the core ideas remained throughout. 
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4.2  Research Phase Results 

The goal of the research phase was the question: What are the essential user experience goals 

for a conversational agent intended to motivate children to read? Through researching social 

agents in education, SDT and HCI, (presented in 2. Theory) an idea of the UX goals started to 

take emerge. Firstly, the author noted the importance of discussing books as a part of spurring 

reading motivation in children. This inspired the idea that the agent in the study should be able 

to communicate properly; using both verbal and non-verbal communication. 

4.2.1 Visit to the Classroom 

Already at the point of the classroom visit, students had been made aware of the study (through 

the consent form). As the consent form said that an agent “perhaps a robot”, would visit their 

classroom as a part of the study, a few of the boys took the opportunity to ask the author 

questions about “the robot”. The questions confirmed that at least some of the students had 

interest in technology and were eager to participate in the study. 

These robot questions included: Is the robot human-like? Can it write? Can it talk? What 

colour is the robot? How tall is it? The same boys also asked questions about whether the author 

had coded “the robot”. The author was later informed by the tutor that they students had some 

familiarity with coding, as it was part of one of their classes. 

While the visit was enjoyable, the fact that some of the students would rather ask questions 

about “the robot” than to focus on their schoolwork brought up some concerns how the novelty 

effect (Sato et al., 2017; van der Berghe, 2017; Neumann, 2019) may affect the study. Ideally, 

the effect would make the students more interested in working with the agent, however it could 

also cause them to be curious about the robot itself than the tasks they are supposed to perform 

as a part of interacting with it. This became an influence for UX goal no. 3. The agent should 

be able to create a sense of relatedness among the students. By creating relatedness among 

students, the author thought, perhaps the experience of the book-talk would be more stimulating 

than the sensation of talking to a robot. 

Beside the three books chosen by the tutor, the students’ behaviour, creativity, and the 

general environment of the classroom came to inspire the Furhat characters.  

4.2.2 UX goals 

The thematic analysis of research literature and the classroom visit ultimately led to the 

following four UX goals. These should be sufficient so long as the students have the option to 

choose books they think they will enjoy, as to fulfil the need for autonomy, and the goals of the 
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goals of the interaction scenario are clearly stated, making the setting one of high structure 

according to Vansteenkiste et al. (2012). 

 

1. The agent should seem effective enough at communicating to entertain adaptive 

conversations. 

 

This may sound banal, but the flow of conversation is important. If the robot seems 

conversational enough to keep a somewhat fluid conversation going, it may encourage the 

children to reflect on the content of the text and discuss the text together in a collaborative 

manner. For it to be successful, the agent should likely at least be able to consult a user, but 

preferably even adapt their output according to the input they receive from the user. In other 

words, they should at least reach level 4, but preferably level 5 of Rasa’s 5 levels of 

conversational AI (Nichol, 2020). This is essential to fulfil the students’ basic psychological 

needs, as Yang & Aurisucchio (2021) reported that unpredictable and inconsistent responses 

from the agent in agent-participant interaction has caused participants to experience 

diminishing autonomy. This is undesirable as the need for autonomy must be satisfied to 

spur motivation and well-being. 

With audio feedback, the agent is a democratic tool (Rosenberg-Kima et al., 2019). This 

may help the children to find relatedness, display and feel their own competence. and 

meaningful interest in reading and the discussion of literature – which according to 

Gambrell et al. (2011) and Chiu (2018) should improve motivation in reading. Further, 

Edwards & Cheok (2018) write that non-verbal communication is also of importance in 

effective agent instruction. Therefore, the agent must be able to communicate with more 

than just words. 

 

2. The agent should appear trustworthy enough to be viewed as a peer that the children 

can explain things to. 

The agent’s trustworthiness should encourage the children to teach it. This includes the 

agent being non-judgemental. If the agent is presented as less knowledgeable than the 

student, the student will be able to practice learning through teaching; something which can 

be a confidence boost, especially to weaker readers (Alnajjar et al., 2022). 

The agent should allow the children to be wrong in their explanations, because even that 

can teach them things. This in line with the previously mentioned ideas of Seymour Papert 
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(as explained by Catlin, 2017). This opinion was also held by the participants in the 

conceptual workshop, as we will see later (see 5.2.2). Employing politeness and behaviours 

that build rapport are known to positively impact users (Walker & Ogan, 2016). 

 
 

3. The agent should be able to create a sense of relatedness among the students. 

Book-talks with the robot should invest the students enough to make them feel connected 

to one another, both in that they are teaching the robot together, but also in that they are all 

competent. They may also learn from each other during the book-talks. This is incredibly 

important to well-being, according to SDT. 

 

4. The agent should be able to change its appearance and demeanour to better fit the 

book, thus making the book-talks immersive. 

 

To immerse, or invite, the students into “the world of the book”, the robot should be able to 

change its characteristics. This should make the book-talks more engaging and should 

reinforce the students’ experience of competence and relatedness. How this goal is 

approached must change between books and agents 
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5. The Design Phase 
 
This stage of the process consisted of exploring ways to approach the problem. First, a sufficient 

number of concepts were developed, based on the UX goals that had been set at the end of the 

Research Phase. Once the concepts had been developed, the process continued with workshop 

session where experts in relevant fields helped pointing out strengths and weaknesses in the 

concepts. Eventually this led to the emergence of a final concept, which subsequently became 

the interaction that was to be evaluated in the final phase. 

 

5.1  Design Phase Method 
 
When this phase started, the author still considered screen-based conversational agents as 

possible options for evaluation. It was not until the last stages of the phase, that the author 

decided to use Furhat for the evaluative study. The concept workshop (see 5.1.2) and the final 

concept (see 5.1.3) both guided the author in Furhat’s direction. With the introduction of Furhat, 

the scope of the study became significantly smaller, as the topic of conversational agents was 

reduced to only conversational robots. 

5.1.1 Developing Concepts 
 
During the Design Phase, some 30 ideas were explored and documented in brief texts and 

jottings both on post-it notes and in Microsoft Word. Some of the solutions centred around 

virtual agents whereas others were orienteered toward robotic agents, physically present in the 

classroom. Some of these concepts were created alongside the development of the UX goals. 

Thus, as the UX goals started to take shape and became increasingly fleshed out, the number of 

viable concepts naturally decreased to 16. The 16 ideas were also in written form but were more 

extensive than the previous, as they often featured direct references to pre-existing theory. 

Some of these were more developed versions, of the pre-existing ideas, while others were 

the result of combining the already existing ideas. While these concepts were still quite simple, 

they were more clearly contextualised within the scientific framework of SDT and social agents 

in education. The ideas explored several educational roles which agents can occupy, tutor, 

peers, mediator, student, etc. Additionally, the concepts varied between one-to-one and one-to-

many interaction. However, as literature showed that that discussing reading can play a large 

part in literature understanding and enjoyment, the concepts that were based solely on one-to-



 

33 
 

one interaction were discarded. The reasoning behind this decision was that relatedness, and by 

extension, connection to other humans, is one of the three basic psychological needs in SDT. 

After reviewing each of the 16 concepts against the literature, 12 of them were either 

combined to create new, stronger concept or were discarded completely because they were not 

suitable for the WOZ technique that the author sought to use. Finally, four concepts with 

thorough scientific grounding remained. 

5.1.2 Concept Workshop 
 
To choose a concept to continue with, the author arranged a workshop over Zoom, in which 

they and four other persons partook. Three of these were researchers: one in the field of 

cognitive science, and two in the field of behavioural sciences and learning. The fourth 

participant was the tutor of the class that would eventually take part in the study. The notes 

taken from the Concept Workshop can be seen in Appendix A. The answers are completely 

anonymised and have not been translated into English from the original Swedish. 

The workshop was built around the PMI method, as described by van Boijen et al., 2020. 

Once the four participants had shared their opinions on the strengths, weaknesses and interesting 

aspects about the concepts, the workshop continued with an open discussion about the concepts 

and how they could be developed; after the participants had shared their PMI’s. 

The author recorded both video and audio from the workshop and took notes during the 

discussion. The concepts were sorted into columns, and the Plus, Minus and Interesting marks 

were sorted into rows. The notes would later be analysed and compared to pre-existing literature 

(see 2. Theory) to serve as inspiration for the written stories, which would eventually become 

the final concept. The Furhat robot was also mentioned as a relevant example of a 

conversational robot that could be used to evaluate the final design. 

5.1.3 Written Stories, the Final Concept and the Introduction of Furhat 
 
The concept workshop was followed by the writing of text-based stories that illustrated an agent 

in a classroom interacting with students. These stories were written as an alternative to 

storyboards, as they would allow for more open interpretation of what the agent may look like. 

The reason for this was that the author still had completely decided to use Furhat as part of the 

study. After a few of these had been written and reiterated a few times, the final concept 

emerged. The Final Concept Text would eventually inspire the study outline, which did include 
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Furhat. Furhat was chosen because its traits matched the ones described in the final concept 

closely. 

5.1.4 Study Outline – Plan for the Evaluative Study 
 

The outline of the evaluative study described the reasoning behind the study, and the Furhat 

characters (see 5.2.5 Study Outline Excerpt) as well as a step-by-step description of the study 

itself (see 6.1 Evaluation Phase Method). As the outline included the entire method plan for the 

Evaluation Phase, it was deemed necessary to include in the paper itself and not as an appendix. 

The study outline was created from all the knowledge that had been accumulated thus far 

into the study. This means the literary research (see 2. Theory), the classroom visit (see 4.1.2. 

Visit to the Classroom), the concept workshop (see 5.1.2. Concept Workshop) and the 

development of the final concept (see the previous section). Additional inspiration for the study 

structure came from meetings with professors, lecturers, and a PhD student in the fields of 

cognitive and computer sciences, who all had experience with similar studies. The PhD student 

had worked with Furhat specifically.  

Once the outline had been completed, the process continued with developing the Furhat 

characters and writing their dialogue. The study required close collaboration with the class’s 

tutor, who helped split the students into groups and chose three vastly different books which 

the students could read as part of the study. The task of choosing books was given to the tutor 

to ensure that the books picked were relevant in terms of difficulty and genres. 

5.1.5 Furhat Characters and their Dialogue 
 
The final part of the Design Phase was to develop the Furhat characters. As described in the 

Study Outline, the Furhat Characters, each Furhat character was based on the type of book that 

the class’s tutor had selected and which the author read for inspiration. Some additional 

inspiration for the characters was also taken from the students themselves, after the classroom 

visit (see 3.1.X). 

5.1.6 Wizard of Oz 
 
To utilise the WOZ technique (Dahlbäck et al., 1993), the author had intended to use a graphic 

user interface (GUI) that was originally developed by Thunberg et al. (2021), for a study where 

Furhat was used for psychotherapy. Thunberg et al.’ (2021) program would have allowed the 

author to record live video and audio via Furhat’s camera and microphone. However, due to 
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technical difficulties in setting up the GUI, the author had to resort to the original Furhat 

Software Development Kit (see 3.4). Video and audio recording was thus carried out by the 

author using their mobile phone. 

Ahead of the Evaluative Phase, the author held WOZ practice-sessions, to practice their 

ability to control Furhat via the SDK. In these brief practice-sessions, two fellow university 

students interacted one-on-one with Furhat. This allowed the author to rewrite phrases which 

Furhat’s voice synthesis would pronounce correctly and test the fluidity of conversation. 

In connection with these practice sessions, the author also recorded the videos in which the 

Furhat characters introduced themselves, which were going to be shown in class as part of the 

evaluative study (see Introduction under 6.1. Evaluation Phase Method). The films were 

approximately 15 seconds each. 

5.2  Design Phase Results 
 
The goal of the design phase was to find out how a conversational robot should be designed to 

motivate children to read. The design phase workshop revealed that an agent that can change 

shape and adopt a learning through teaching approach would be favourable to achieve the 

established UX goals. This phase ends with the creation of a study outline which includes an 

agent interaction that fulfils students’ needs for autonomy, competence, and relatedness – thus 

promoting well-being. 

5.2.1  Developing Concepts 
 
Out of 30 short jotted-down ideas, 16 concepts were developed. These concepts explored 

different ways in which a robot could be involved in reading education, or how such robots 

could be interacted with and which role it could have in the classroom. The ideas were kept 

simple as, above all, the goal was to come up with many different potential solutions to the 

reading motivation problem as possible. Some ideas, such as Dual Reading Partners included 

more than one agent – one robot (in the role of a peer) which they students would read together 

with, and another (in the role of a tutor) which they would later have discussions with about the 

books. Other concepts like The Thrilling Guru built more on immersion. The idea behind the 

Guru was a robot in a darkly lit room, who would ask students to talk about what they had read. 

The Guru would be in the role of a tutor. In some ideas, like Personal Conversation with a 

Robot Peer, a single robot would interact with one student at a time, while in others, such as 
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The Rolling Robot (a ball-shaped robot which would lead groups of students in book discussions 

by rolling to the person who has the word) had robots interact with several students at a time. 

Nevertheless, four out of these concepts were chosen to be expanded upon. The ideas were 

chosen because they were simple enough to implement and be tested using a WOZ technique, 

within the timeframe of the study, while at the same time interesting enough to build a study 

around. 

The Quiz Agent 

The first one of these was called the Quiz Agent. This concept centred around an optimistic 

tutoring robot that would simply quiz students about the book they had been reading recently, 

hopefully making reading more interesting. The quizzes could be followed up with group 

discussion surrounding the content the students had been quizzed about. This agent was 

intended to not only be able of quizzing the students but also to serve as a reading companion, 

as Michaels & Mutlu (2017) had found this to be a desirable trait in reading education robots. 

Because of this, this concept was oriented more toward the agent being a physically embodied 

robot, rather than virtual. 

 

The Agent that Changes Shape 

The second concept was called The Agent that Changes Shape and was intended as a virtual 

agent that could be use both for one-to-one interaction and one-to-many interaction. Being 

virtual would enable the agent to not only change shape, but also use express itself using its 

non-verbal cues easily. The agent’s ability to shape-shift could be utilised to allow children who 

have been immersed in the world of the book to stay in the world, or to introduce children who 

have been less enthusiastic about reading it. To make this effect possible each shape would also 

have a unique personality. The students being allowed to choose which role of the agent they 

meet, could potentially fulfil their basic autonomy needs. 

The shapeshifting could work two ways. Firstly, being able to choose and change the persona 

of the agent they interact with could also satisfy students’ needs for autonomy and help to make 

book discussions more interesting. Secondly, the agent could use its ability to shapeshift to 

further immerse students in the book, either by resembling a character in the book or by 

borrowing its looks from genre tropes, e.g., if the students are reading a fantasy book, the agent 

could look like an elf. Regardless of whether the shape of the agent was tied to the student’s 

choice or to the book itself, it could help keep the student engaged in the task of discussing the 

book. 
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The Encouraging Little Robot 

As the name suggests, the Encouraging Little Robot, would be a tiny robotic agent, with which 

students can discuss what they have read. The little robot would ask them questions about their 

reading experience and recommend ways for the student to make their reading experience more 

enjoyable. It would also praise the students for their insights on the book, to encourage them to 

identify themselves as good readers, something which is itself important to become a good 

reader (Walgermo et al., 2018; Orellana et al., 2020; Tegmark et al., 2022). The robot could 

also recommend books based on the students’ tastes. 

 

Learning through Teaching with a Robot Student 

The fourth concept was inspired by the Encouraging Little Robot concept. This robot is excited 

to learn about what the students have read. The robot has read the same text as the students. 

Sometimes, however, it has problems understanding idioms, metaphors, and parts of the stories 

in the books. This results in the students having to help the robot by instructing it.  

The robot asks questions that are supposed to instigate discussions among the students. As 

teaching has been proven to be a helpful method of learning, engaging the students in educating 

the robot will also help them become better readers. It has been shown that students with less 

reading confidence especially benefit from the use of this method (Alnajjar et al., 2022). It also 

gives them a sense of responsibility for the robot and its reading and learning progress, 

alongside their own. After each meeting, the robot expresses to the students that it hopes to 

learn new things the next time they meet. 

5.2.2 Concept Workshop 
 
While the participants (see 5.1.2. Concept Workshop) thought all the concepts could make 

learning joyous for the children. However, the participants clearly favoured the Agent that 

Changes Shape and Learning through Teaching with a Robot Student concepts. The participants 

noted that discussing books with a role changing could be useful to keep children engaged in 

the world of the book after they had read it, provided that the agent’s role is in theme with the 

book the children have read. It was also assumed to be able to create interest in children, who 

would normally be less invested in discussing books. One of the participants also commented 
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that the agent being able to shift into different shapes could inspire students to pick up different 

types of books. 

Minuses that were given to the shapeshifting-concept stated that the agent may be more 

successful at drawing in students who are already motivated to read, and perhaps serve as more 

of a distraction from the reading discussion, rather than a tool to facilitate it. Therefore, it was 

suggested that the agent should not be able to change shape during the discussion, or perhaps 

for as long as the group is discussing the same book. Additionally, for the shapeshifting ability 

to seem realistic, many characters would need to be developed. The idea of an agent shifting 

into characters from the books themselves was not discussed. 

The Learning through Teaching-concept was appreciated by the participants because it made 

use of a well-known teaching method, which has been proven to work, and was possible to 

employ using already existing robot, such as Furhat. It was also suggested that it may be helpful 

for students who do not speak Swedish as their first language to learn abstract expressions such 

as idioms. One of the participants mentioned that putting children in the position of tutors may 

satisfy their basic need of feeling competent; explaining that this effect has been seen among 

students who have read for dogs, to better their reading confidence. While they did not mention 

a specific article, they could have been referring to Lenihan et al. (2016). 

The minuses assigned to the Learning through Teaching-concept were more concerns that 

the participants had, rather than acknowledgments of concept weaknesses. One comment stated 

that the agent must not demand too much of the students; as its purpose is not to quiz them on 

what they have read, but rather to encourage them to reflect upon the content, inspiring a 

positive reading self-concept. The robot should be non-judgemental. This relates to the second 

UX goal, and supports the notion put forward by Seymour Papert, as reported by Catlin (2017). 

Another participant added to this, by saying that the agent could ask more complicated questions 

for each session; the complexity of the questions could also vary depending on the book. For 

the students to seriously become engaged in tutoring the robot, it would also be important that 

the robot would never come across as dim-witted, but rather as competent yet unfamiliar with 

human culture and language. 

All four of the participants were positive that the Shapeshifting and Learning through 

Teaching concepts could be combined. One of the participants also suggested that elements 

from the Encouraging Little Robot could be further developed as part of the final concept as 

well: during book discussions, the agent could praise the students for their reflections and give 

them positive remarks whenever they explain things to it. 
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5.2.3 The Final Concept 
 

The final concept did indeed combine the shapeshifting and the learning through teaching 

concepts, to an extent. The shapeshifting ability would be used sparsely, to avoid students 

overusing it and distracting themselves from their schoolwork. Instead, this function would be 

used solely to create an agent that fits the book the students have read, which may make the 

book-talks with it more immersive. To achieve this, the robot’s personality is also adjusted 

according to the book. Which is one of two ways that storytelling is employed in the concept. 

Perhaps, if they students are made aware of the fact that the look and personality of the agent is 

different for different genres of literature, they will be encouraged to read different genres. 

The concept also included storytelling, in that the students would have to explain things to 

the robot, because the robot does not know everything about human culture and language. The 

robot will never correct the students, but may guide them through its questions, so that they can 

learn, seemingly alongside the robot, and feel competent at the same time. Hopefully, this makes 

the students more invested in the book-talks, which may in turn make them more invested in 

reading itself, as talking about books is said to improve interest in reading (Gambrell et al. 2011; 

Chiu, 2018). 

5.2.4 Study Outline Excerpt 
 
Sections 5.2.5 through 5.2.5.2 are all excerpts from the Study Outline that was written ahead of 

the evaluative study, which was a major part of the Evaluation Phase (see 6. The Evaulation 

Phase). The remaining part of the Study Outline is constituted by 6.1 through 6.1.4.1. 

As talking about literature can indeed inspire reading motivation (Gambrell et al., 2011; 

Chiu, 2018), the study was created to evaluate the Furhat characters takes the form of a book 

talk. Book-talks have also been recommended by notable teachers in Sweden, such as Herlitz 

(2021), who writes that reading and discussing books that the students would not have read for 

pleasure, can make reading a joyous experience. Moreover, the book-talk also provides students 

with relatedness, by showing them that they are not alone in the reading process, which perhaps 

can be related to Vansteenkiste et al.’ (2012) idea of structure. Herlitz (2021) can also be 

connected to SDT, in that she basically suggests relatedness to be a key element in making 

students read properly. Introducing a Furhat robot into classroom, which can make sure that the 

discussions are relevant to the contents of the book, could assist teachers in creating such 

relatedness.  
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As, according to SDT, choice is one of the basic psychological needs for well-being, the 

children should be allowed some degree of choice in what type of text they should read as a 

part of the study. By employing the learning through teaching method, i.e., that the students 

have explain elements from the book to Furhat, the students’ need to feel competent should also 

be satisfied. As mentioned in the previous paragraph, the need for relatedness should be satisfied 

by the book-talks themselves. The students, and their friend Furhat, are all going through the 

same thing. 

Furhat Characters and their Dialogue 

Each Furhat character was based on the type of book that the class’s tutor had selected. To 

develop distinct enough characters, the author read portions of all three books. The characters 

were completely made up by the author to seem trustworthy as peers (as specified in the UX 

goals).  

They also had to be perceived as smart, yet unfamiliar with human culture and language, 

rather than dim-witted. As they were also supposed to be recognisable as peers, it was deemed 

important that they should match the age of the students. The way their dialogue was written 

was inspired by the respective books and how the students spoke during classroom visit (see 

4.2.1 Visit to the Classroom).  

Faces and voices where chosen based on this factor. Only two Swedish-language young 

boys’ and girls’ voices were found in the Furhat SDK. Additionally, only two faces that could 

be interpreted as young boys and only one face that could be recognised as belonging to a young 

girl was found in the SDK. This led to two of the characters being male and one being female. 

Below, the books chosen, along with the Furhat characters that accompany them are listed. The 

pictures are screen captions from the videos that introduced each character (see 5.1.5. Wizard 

of Oz and 6.1.1. Introduction). 

 

Svart bälte – with Filip 
 

• Svart bälte (2009) by Kerstin Lundberg Hahn, an action-suspense book about Fredde, 

an aspiring judo apprentice, and his two best friends Zacki and Mimmi, who together 

go on a quest to find a large sum of money that was mysteriously stolen from Fredde’s 

judo club. 
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• The character of Filip wears a hat (see Figure 2). This character uses the same 

Swedish-language voice as Ted, but uses a face called Fred. The characters share voice 

as the voice Filip was the only young boys’ voice found in the SDK. 

 

• The character Filip wants to look tough but is a friendly and kind boy. Filip likes to 

read suspenseful books and is slightly more laid-back than Ted and Freja. However, he 

too enjoys talking about books with his friends – old and new. 

 

 

Figure 2. The Furhat-character Filip is reading Svart bälte (2009) by Kerstin Lundberg Hahn 
 

Semlan & Gordon: Pappan med de stora skorna – with Freja 
 

• Semlan och Gordon: Pappan med de stora skorna (2016) by Moni Nilsson, a dramatic 

yet humoristic book about a girl called Semlan, who is caught in the middle of her 

parents’ divorce, and about her best friend Gordon. 

 

• As Freja, Furhat wears a beanie (see Figure 3). The name Freja came from the 

Swedish-language young girls’ voice of the same name. The face used for Freja is 
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called Rene. 

 

• The character Freja relaxed and contemplative girl. She likes books that are fun and 

enjoys discussing what she has been reading with others. As she herself likes to 

speculate around books she has read, she often asks questions that allow her friends to 

speculate more.  

 

 
 
Figure 3. The Furhat-character Freja is reading Semlan & Gordon: Pappan med de stora 
skorna (2016) by Moni Nilsson 
 

Bli ihop – with Ted 
 

• Bli ihop (2003) by Thomas Halling – a realistic and light-heartedly humoristic book 

about Kalle, who falls in love with his classmate Ellen but does not know how to 

initiate a relationship. 

 

• When Furhat plays the character of Ted, it sports a cap on its head (see Figure 4). The 

name Ted was taken from a Furhat face available in the Furhat SDK. It uses Swedish-

language young boy’s voice called Filip, also found in the SDK. 
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• Much like the book’s protagonist Kalle, the character of Ted is a happy and curious, 

yet a bit nervous boy. Ted is a bit unsure of himself and makes sure to express this to 

the students. Reading is one of the things in life that Ted enjoys the most, as it helps 

him learn about the world. He also appreciates meeting new friends to talk with – 

particularly about books. 

 

 
 
Figure 4. The Furhat-Character Ted is reading Bli ihop (2003) by Thomas Halling. 

6. The Evaluation Phase 
 

The final phase in the design process includes the study itself, in which 19 middle schoolers 

partook to evaluate the experience of having book-talks with a conversational agent as a part of 

Swedish class. 
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Figure 5. An Illustration from Mattias Arvola displaying a group of students interacting with 
the Furhat social robot. 
 

6.1  Evaluation Phase Method 
 
The following section (6.1.) describes the methods used in the Evaluation phase. The phase 

started with the class’s tutor introduced both the books and the Furhat characters to the class 

one day before the first session took place. In the class of 19, 15 students were present for the 

introduction. As the class was split into six groups, the four absent students were put into the 

same group (Group 6) by default. 

One day before the study, the student groups were allowed to pick their book and agent for 

the session the following day. The class’s tutor introduced each book and showed the students 

the three 15-second video clips in which the Furhat characters – Ted, Freja and Filip – 

introduced themselves. Having the characters introduce themselves in such a manner was 

inspired by Silvervarg & Månsson (2018). The groups also read the synopsises of all three 

books, so that the they could make informed decisions on which book to choose. The groups 

who read Svart Bälte and Semlan & Gordon… had to read one chapter, whereas the groups who 

read Bli ihop had to read two, as not only were the chapters in that book shorter, but they also 

contained less text. 

In the first part of the study, the class, which consists of 19 students, was split into six groups. 

Five with three members, and a sixth with four. The groups were made out of students which 

the class’s tutor knew worked well together. On the day of the first session, five students were 
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absent. Thus, there only five groups and 14 students partook in the first session. The table below 

shows the groups, what students were in each group, what book each group read, as well as with 

which agent. 

Unfortunately, there were only a few copies available for each book. Thus, because many of 

the groups wanted to read Svart bälte, a number of groups were assigned their book as result of 

a lottery. Table 1 shows all relevant information about each group. 

 
Table 1. This table shows groups which the class was split into, and which students were in 
each group, as well as what book they read and what agent they had book-talks with. 

Groups Students Books Character Session 1 Session 2 
Group 1 1A, 1B, 1C Svart bälte Filip Active Passive 
Group 2 2A, 2B, 2C Semlan & 

Gordon… 
Freja Passive Active 

Group 3 3A, 3B, 3C Svart bälte Filip Active Passive 
Group 4 4A, 4B, 4C Semlan & 

Gordon… 
Freja Passive Active 

Group 5 5A, 5B, 5C Bli ihop Ted Active Passive 
Group 6 6A, 6B, 6C, 6D Bli ihop Ted  Active 

 

6.1.1 The Active and Passive Modes 
 

Active mode is based on the idea of learning through teaching role – the robot takes the role of 

a student (as explained by Edwards & Cheok, 2018; Alnajjar et al., 2022). When the book-talk 

begins, the Furhat character tells the students that it has read the same text as them, but that it 

does not understand the content entirely, as it is unfamiliar with human culture and language. 

Because of this, the robots will ask text-specific questions about things such as metaphors and 

idioms, or parts of the story. By answering and discussing the robot’s questions, students could 

exercise their competence and experience the feeling of mastery described by Ryan & Deci 

(2020).  

It should also allow the students to identify themselves as good readers, which increases 

reading motivation, as reading is strongly tied to self-concept Walgermo et al., 2018; Orellana 

et al., 2020; Tegmark et al., 2022). Some examples of these can be seen in 6.2.1 Qualitative 

Analysis.  

As the name suggests, the Furhat characters are more actively participating in the discussion 

of the books while in Active mode. This is not only shown through the text-specific questions 

but also in the fact that the characters may guide the students toward the correct answer to a 

question, but never correct them if they give incorrect answers. In accordance with a comment 
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from the concept workshop (see 5.2.2.) the robot must not demand too much of the students and 

should not be judgemental (as mentioned by Sanoubari et al., 2021). 

The students were allowed to freely answer the questions and conversate between each other 

and with Furhat as long as they stayed on topic. Whenever they lost focus, Furhat would ask 

them to elaborate on something that they had previously said, and thus bring their focus back 

to the task of the book-talk. 

In Passive mode, the robot will be less engaged in discussing the books and ask generalised 

questions regarding the students’ opinions on the text. As none of the questions asked in Passive 

mode were about anything text-specific, the same questions were used whenever a character 

was in Passive mode. Furhat could still ask follow-up questions based on what the students’ 

answered but would not guide them in any way, to help them focus on the task. Overall, this 

mode would require more focus on the students’ part, as the questions asked by Furhat did not 

serve to guide them in any way. In this sense, the Passive mode can be seen as a baseline which 

one can use to compare the effect of the Active mode. As Furhat shows litte engagement in the 

activity in Passive mode, the effect that interaction in Passive mode has on the students should 

be attributable to the novelty effect. The questions asked by Furhat can be seen in: These 

questions are displayed in the A Passive mode Session section on page 53. 

For their first book-talk, Groups 1, 3 and 5 first met their respective Furhat characters in 

Active mode. Groups 2 and 4 med Furhat in Passive mode. For the next session, which took 

place week later, the modes had changed. Active mode robots would now be in Passive mode 

and vice versa. This meant that Group 6, whose members had all been absent from the first 

session, met their Furhat character only once, in Active mode. 

Regardless of Mode, the book-talks and interviews were supposed to last for a maximum of 

ten minutes each. To be sure of this, the author used the timer function on their laptop. All book-

talks and interviews were recorded using the authors cell phone. The files were later transferred 

to an external hard drive and then deleted off the author’s phone. 

In Passive mode, Furhat would make less of an effort to guide the students focus back to the 

task, although sometimes the characters would ask questions about the book in an attempt to 

have the students answer, even when they had lost their focus. 

6.1.2 Book-talk Session Structures 
 

So that the book-talks would not distract the class from their regular schoolwork, the book-talks 

took place in a room separate from the classroom. Since distraction is a common problem when 
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voice interaction is used for educational agents (Crompton et al., 2018). Each talk started with 

the students being walked into the room by the author and asked to sit down in front of Furhat, 

who was placed on a table at the far end of the room. The author was seated, with their computer 

setup at a table at the other end of the room, so that the students would concentrate on their 

book-talk and on Furhat. To hide the fact that the author was controlling Furhat’s movements 

and dialogue, the students were informed that the author was taking notes on the interaction. 

An Active mode Session 

After welcoming the students, the author explained the procedure of the book-talk to them. Each 

book-talk in Active mode consisted of three main parts: 

 
• A summary where the students briefly retell the text they have read 

• Questions from Furhat and then general discussion: introducing the learning through 

teaching element 

• General discussion:  the students and Furhat talk about their opinions of the book 

 

The first part would open with the character greeting the students by saying some variation of 

the following lines (translated from Swedish): 

 
Hi my name is <CHARACTER NAME>. I am participating in the book-talk today. Is there 

anything you want to ask me before we begin? 

 
This would allow the students to briefly ask the characters some questions. 

 
I have also read a bit of <BOOK>, but since I am a robot, I don’t know much about human 

culture and language. Will you help me out if there’s anything I’m not getting? 

 

The students could summarise the book however they wanted. While the Furhat character would 

never question what the students said, it would sometimes ask them to elaborate on, or explain 

what they were saying. This contributed to making the interaction more spontaneous. Furhat 

never addressed any one student specifically but would sometimes look in the direction of a 

particular student which oftentimes prompted them to speak. 

In the second part, students would answer pre-written questions that the character had about 

the book. The questions were written in such a way that they required some elaborate explaining 

on the students’ part. At one point, the Furhat character would say some variation of “When 

<BOOK CHARACTER NAME> did <X THING> I think they looked like this”, and then make 
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a facial gesture that was either angry, fearful or disgusted depending on the book. This was an 

attempt to add humour to the interaction, perhaps making conversating with Furhat more fun 

and engaging. Just like in the first part, the Furhat characters would ask the students to elaborate 

and explain things, thus making each discussion spontaneous and unique. 

For the third and final part, the general discussion, Furhat would claim to like the way the 

respective the book at hand was written. The characters would then ask questions about what 

the students would think happens next in the respective stories. As the author would have Furhat 

spontaneously react to what the students were saying, the number of questions asked varied, 

depending on how talkative the student group was. However, the discussion questions that had 

been pre-written specifically for each book, were always asked while in Active Mode. The 

original questions in Swedish can be seen in Appendix B. They have not been translated into 

Swedish. 

A Passive mode Session 

In Passive mode, the Furhat character’s introduction was shorter, as they would not ask the 

students to help them out if they misunderstood or wanted help with anything in the text. Thus, 

the second part of the book-talk was skipped altogether. The overall contribution of Furhat to 

the book-talk was also greatly reduced, as their questions in Passive mode were generalised and 

not written specifically about the book the group had chosen (see Active and Passive Mode). 

 

1. What did you like the most? 

2. What did you like the least? 

3. Who was your favourite character? 

4. Did anything feel unrealistic? 

5. Was this a good beginning to the book?/Was this a good continuation of the first 

chapter? 

6. What do you think will happen later in the book? 

 

Semi-structured group interview 

After a maximum of ten minutes, the book-talk was over, and students had two minutes to 

decide how much they would read for their next book-talk. The only requirement was that they 

had to read at least as much as they had read for their first book-talk. Once they had decided 

how many chapters they would read, the groups were told to sit down at the authors table for a 
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sort of semi-structured group interview. While the questions were asked in the following order, 

the way they were phrased varied a bit depending on what the students said. Asking the question 

in the same order was important, to make sure that the same data was collected from each 

interview. The interview was based around the following questions: 

 
1. How would you describe Furhat? 

2. Why did you choose this book and Furhat character? 

3. What did you think about the book-talk? 

a. What did Furhat do during the discussion? 

4. Why did you decide to read XXX chapters for next week’s book-talk? 

 

Depending on what the students answered, the author would ask follow-up questions. In some 

cases, if the students had not already said whether they would like to meet their Furhat character 

again, the interview would be concluded with the question “Would you like to meet [Furhat 

character] again? Why/Why not?” 

Questionnaire 

To complement the qualitative data collected in the group interviews, all book-talks were 

concluded by the students answering a questionnaire on their Chromebooks back in the 

classroom. The questionnaire, as shown in Table 2, combined a Likert Scale with a slightly 

reworked excerpt of statements from the Situational Motivation Scale (SMS) developed by 

Guay et al. (2000). Subsequently, items 1 – 4 are statements with which the author collected 

quantitative data on student’s individual opinions on reading and the Furhat interaction. Items 

5 – 10 were versions of items found in SMS from Guay et al.’ (2000), although slightly adjusted 

to make sense within the context of the reading task. All the questions were in Swedish. Thus, 

the SMS items had to be translated. As SMS is also a seven-point scale, it was easy to pair with 

the Likert scale. The students would pick the number 1 if they disagreed with the statement, and 

the number 7 if they agreed with it. 

 
Table 2. The post-interaction questionnaire 
 

Questionnaire items 



 

50 
 

1. I like reading 

2. I enjoyed speaking with Furhat 

3. Furhat made me more engaged in the book-talk 

4. Interacting with Furhat has inspired me to read 

more 

 
Why did you read for the book talk? 
 

2. I read because it is something I have to do 

3. There may be a good reason to read, but personally I don’t see any 

4. I read because I think that book-talks are pleasant 

5. I read because I think that book-talks are good for me. 

6. I read because I feel good when I read 

7. I read because reading is important for me. 

 

The SMS was created to collect quantitative measures of intrinsic and extrinsic motivation as 

well as identified regulation and external regulation in a person (Ibid, 2000). Each item in the 

SMS is designed to measure a construct tied to the Self-Determination Theory idea of 

motivation: external regulation, amotivation, intrinsic motivation and identified regulation. The 

table below shows which items in the SMS-part of the post-interaction questionnaire are tied to 

which constructs. Table 1 shows which constructs are tied to which item in the questionnaire. 

 

 

 

 

 

Table 3. Items 5 - 10 in the post-interaction questionnaire were lifted from the Situational 
Motivation Scale from Guay et al., (2000). This table shows which constructs related to the 
Self-Determination Theory idea of motivation the items are tied to. 
 
Construct Item 
External regulation 5 
Amotivation 6 
Intrinsic motivation 7, 9 
Identified regulation 8, 10 
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The original SMS only poses one question – Why are you currently engaged in this activity? – 

which is followed by 16 items in the form of statements such as Because I think that this activity 

is interesting and Because I don’t have any choice (Ibid, 2000). Like the Likert scale, the SMS 

also makes use of a seven-point scale (Ibid, 2000). 

As previously mentioned, the SMS items were adjusted to better fit the context of the reading 

task. This was also the case with the question, which was rephrased to Why did you read for the 

book-talk? 

So that it would be possible to pair together qualitative and quantitative data from the same 

student, the students had to identify themselves before answering the form. To do this the 

students wrote down their class-ID’s (a number which they had been assigned by school 

administration) and picked their book-character combination. The table below shows the 

contents of the questionnaire. 

6.1.3 Differences between the Two Sessions 
 

As shown in Table 1 (see p. 46), the Furhat characters changed modes between sessions. 

Students who had originally met their Furhat character in Active mode would meet it in Passive 

mode for their second session, and vice versa. The order in which the book-talks were held was 

also reversed. While the first sessions started with Group 1 and ended with Group 5, the second 

would start with Group 6 and end with Group 1. 

Group 6 consisted of four of the five students that had been absent from the previous session. 

The fifth student who had been absent from the first session was 4C of Group 4. This marks 

another notable difference between the sessions. Absent from the second sessions were 2A and 

3C. Out of 19 students, the total numbers of participating students for the respective sessions 

were 14 and 17. 

Aside from this, there was another key difference between the sessions. While the book-talks 

followed the same structure as they had for the first session, as described in section 6.1.2, the 

questions asked in the group interviews that followed the book-talks, were somewhat different: 

 

 

1. How would you describe Furhat this time? 

2. How do you feel about meeting the same Furhat character for another book-talk? 
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3. What did you think about the book-talk? 

a. How would you describe Furhat’s contribution to the discussion? 

4. Would you like to talk to Furhat again? Why? Why not? 

5. Do you think you have learned anything from these talks? 

 

Just like in the previous session, the group interview is followed by a questionnaire which the 

students answer individually. Besides the title of the questionnaire, indicating that it was for the 

second session, it was identical to the one used in the previous session. 

6.1.4 Furhat Software Development Kit and Computer Setup 
 
To control Furhat, the author used the Furhat SDK on their laptop, as well as an Excel document 

in which pre-written lines of dialogue that were copied and pasted into the SDK’s text-to-speech 

input. Some dialogue, physical movement and facial gestures were improvised during the 

sessions, to make both verbal and non-verbal communication more seamless. 

To control the physical robot, the author used an external keyboard, which is required to 

access Furhat’s settings. This is critical, as Furhat must be connected to the same network as 

the computer running the SDK for it to respond to commands. Mobile Hotspot was used to 

connect Furhat and the SDK. 

6.1.5  Data Analysis 
 
After both sessions, the author took notes from each of the video recordings from both the book-

talks and the interviews, using a selective transcription technique. This meant that moments 

with higher thematical relevance were transcribed in detail, whereas moments with less 

thematical relevance were instead briefly summarised. This is in line with Emerson et al. (2011; 

see 3.5. Ethnographic Thematic Analysis), who write that theory will influence how data is 

interpreted and presented. 

Once the selective transcriptions had been completed, the notes book-talks and interviews 

were analysed according to Emerson et al. (2011) and Caulfield (2022), by comparing it to the 

study’s research questions as well as the pre-existing theory. 

 

Wilcoxon signed-rank test 

The quantitative data was analysed by performing a Wilcoxon signed-rank test. The Wilcoxon 

signed-rank test is a non-parametric statistical test that can be used to compare the locations of 



 

53 
 

two populations using dependent pairs of sample data (Conover, 1999). Doing so, one can find 

out whether there is statistically significant difference between two population means, when the 

distribution of differences is assumed not to be normally distributed (Zach, 2021). The method 

is therefore useful to compare data collected from the same person or populace over time 

(Hayes, 2021). The Wilcoxon Test was deemed appropriate to use for the study as only 12 of 

19 students were present for both sessions and normal distribution could not be assumed. 

As the purpose of the test was to find out whether the difference between Active mode and 

Passive mode was significant, the following two hypotheses were used: 

 
Null hypothesis: There is no difference between Active mode and Passive mode. 

Alternative hypothesis: There is a difference between Active modend Passive mode data. 

 

For this study, the differences between the Active and Passive modes were calculated. The 

Wilcoxon signed-rank test was performed using the program IBM SPSS Statistics and 

Microsoft Excel. The diagrams used to compare the modes visually were also created using 

Microsoft Excel. 

Items 7 and 9, and 8 and 10 were combined according to their constructs – intrinsic 

motivation and identified regulation – respectively. 

 6.2 Evaluation Phase Results 
 
The goal of the design phase was the question: Does the design meet the user experience goals 

that I have set up for the study? The evaluative study, which took place in a middle school 

classroom, showed no significant differences between the Active or Passive modes. Four 

students seem to have noticed any difference between Active and Passive modes. Despite this 

the book-talks had a better flow to them when Furhat was actively engaged in the talks, which 

in turn positively affected competence and relatedness. 

 

 

 

6.2.1 Qualitative Analysis 
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A thematic analysis of the qualitative data collected from the book-talks and interviews led to 

identification of themes, which in some ways were all deemed important to include as parts of 

the final result. In total, 8 themes were identified: 

 

• Relationship with Furhat 

• Autonomy and reading enjoyment or motivation 

• Competence 

• Relatedness 

• Immersion and investment 

• Characterisation / Revealing the Wizard of Oz 

• Pros and cons of robot book-talks 

• Engagement and interest 

 

Relationship with Furhat 

When it came to the relationship with Furhat, there were no notable differences between Active 

or Passive mode. Despite initially being nervous around the robot, all groups would quickly 

warm up to the Furhat characters. 

For some groups, the transition from nervousness to liking was easy: the faces of Group 1 

and 3 lit up as soon as Furhat started speaking. 1C of Group 1 later said in their first interview, 

that they enjoyed interacting with Furhat even though the robot was sometimes incoherent and 

moved fast, which had initially made them nervous around it. 

For others, the transition was more radical. A peculiar example of warming up to Furhat 

came from Group 6. Quite early on in their only book-talk, 6B – who had previously covered 

their eyes from the robot and said that they found it scary – leant forward to it and said: “I just 

want to say that you are very kind and lovely”. It is unclear whether 6B actually experienced 

any sort of unease, or if they had been playing it up. In Group 4, 4C said it that it was fun to 

talk to the robot because it was surprising. These encounters imply that the children bypass their 

initial nervousness for Furhat easily, once Furhat starts engaging with them. 

It also appears that the groups’ enjoyment of engaging with the Furhat characters may 

increase over time. For example, groups 1 and 3 claimed that their second meeting with Furhat 

and the Filip character was better, because they now knew the character and had become used 

to it. Both groups would go on to describe the character Filip as funny. At separate points, 1A 

and 1C said that they wanted Furhat robots at home, to talk to. Group 2 said it was nice to 
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interact with the character Freja again the second time, because they knew her from their 

previous book-talk. This was also the case for Group 4. 4A said that the group had been less 

nervous to meet to meet Freja because they already knew what would happen during the book-

talk. 

Another example that shows the impact that the Furhat characters may have had on the 

students came from 5C of Group 5. Toward the end of their second talk, 5C told Ted “I’m sorry, 

but Ted, we will never meet again”. 5C would repeat this again in the interview following the 

book-talk, and ask the author why a third session could not just be arranged. 

Improvisation was proven to be useful to create joyful interaction between the robot and the 

students, which seemed to contribute to their enjoyment of the interaction. Particularly 

noticeable examples of this came from Groups 2 and 3. In Group 2, 2B and 2C laughed heartily 

when the author made Freja laugh, by typing “Hahahaha”. Also, when 3B of Group 3 tried to 

answer what it meant to “put it on” the following conversation ensued: 

 
3B: I don’t know what it is… Wait “to put it on” … that’s like, you are somebody… that 

you aren’t. 

3A: That you want to become something that you are not 

3C: Yes. Like you do something… 

3B: You are someone you are not 

3C: What? [giggles] 

3A: [laughs] 

3B: Yes [smiles]... you want to be cool 

Filip: Like me 

3B: What did toy say? 

Filip: Like me 

3C: Yes [nods with a grin] 

[3A starts laughing, 3B smiles] 

3B: Precisely. If you take off your hat you will not be as cool. 

[3A laughs; 3B smiles; 3C covers a big smile with their hand] 

Filip: No, that’s true. 

 

 

Autonomy and reading enjoyment or motivation 

Just as with Relationship with Furhat, there were no noticeable differences regarding autonomy 

and reading enjoyment or motivation Active or Passive mode. Most groups chose to read at 
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least one more chapter for their second book-talk, than they had read for the first talk. The only 

exception was Group 6, who said that they would have read the same number of chapters for 

their next book-talk, had their been another session. Despite saying that they would read three 

chapters for their second book-talk, Group 5 read four and thus finished reading their book – 

Bli ihop. 

While it seemed that the students, overall, found the reading enjoyable, Group 1 was the only 

group where all members were very pleased with their book – Svart bälte. Group 1 stated that 

Svart bälte had an appropriate amount of text and was suspenseful and admitted that they would 

like to finish the book after having read only the first chapter.  

For 1C however, this did not necessarily think that book-talks necessarily had any reading-

positive effect on their autonomy, as they would likely choose to read themselves either way. 

1C said that the book-talks had been fun partly because it allowed them to read. On the other 

hand, they did not necessarily make reading any more fun (implying that they liked reading) 

overall but could improve the experience sometimes. 1B was more positive to the idea of book-

talks and explained that they already thought that it was fun to read, but it was also fun to talk 

about it. 

In Group 3 the opinons on Svart bälte’s first chapter were more divisive. While 3C said that 

the first chapter Svart bälte had been great, 3B said that, since they had only read a chapter, it 

is hard for them to say what they thought of the book. 5B and 5C also stated that they were fond 

of reading. 5C even complained about Bli ihop that they would have wanted to read a book with 

more text. These opinions show that while the students may in fact enjoy reading, the possibility 

for them to choose a book that fits their liking is important for their reading enjoyment and 

motivation. 

The autonomy of the students was largely affected by the fact that a lottery was held, as there 

were only a few copies of Svart bälte, which many groups wanted to read. This may also have 

affected reading enjoyment. While most of the students seemed to be okay with the book they 

were assigned, as a result of the lottery, 2A and 2B were disappointed. 

They had originally wanted to read Svart bälte but were given Semlan & Gordon… Neither 

of them was happy with not having been able to choose what to read themselves. 2A called the 

Semlan & Gordon… gross, but still admitted that it was a bit funny. Their opinion on Semlan 

& Gordon… was reflected in their lack of engagement in interacting with Furhat (see 

Concentration) and likely their motivation to read as well. 

2C was assigned the book that they had originally wanted to read. As a consequence, they 

also showed that the characteristics of the agent may come into play as well, when students 
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choose which book to read. 2C said that they were happy with having chosen Semlan & 

Gordon…  – because it allowed them to have book-talks with Freja. Otherwise, said 2C, they 

would have been the only girl in their group. After their second book-talk both they and 2B said 

that it was nice to meet Freja again, although they were interested in meeting the other characters 

as well. This proves that the characteristics of the robots may be a factor that needs to be 

accounted for when using robots in similar contexts. It may also imply that the knowledge of 

there being several different characters make the students interested in participating in different 

book-talks. The topic of characteristics is discussed further in Characteristics / Revealing the 

Wizard of Oz. 

However, 2C was the only student to express the specific sentiment in a specific character 

because of their characteristics – or gender, more specifically. Most students were interested in 

meeting all the characters and did not mention anything that drew them to the character that 

they had interacted with, in particular. 4B meant that it probably would not have felt very 

different to meet a character other than Freja, for another book-talk “It would have been more 

fun to have met two [Furhat characters], then we would know what the others sound like”. 4A 

added: “But it’s fun to have [book-talks] with her too”. 

Competence 

Overall, it appeared that the book-talks in Active mode had better flow to them, as the questions 

guided the students through their task, once the students had retold what they had read. In 

Passive mode, Furhat would never initiate discussion around any specific plot element but and 

would leave that responsibility to the students and occasionally ask follow-up questions based 

on things they had said.  

Group 4 and 5 both struggled a bit in Passive mode. The recordings revealed that, in 

comparison to Active mode, it took both groups some time before they attempted to answer the 

questions asked by the Furhat characters. It also did not seem as though the groups gained as 

much out of these generalised questions as they did from the text-specific ones asked in Active 

mode. In Active mode, both groups provided longer and more elaborate answers.  

The case was most severe for Group 4. For example, did not give any answer at all when 

Freja asked what it meant to be the shortest dad in class, which 4B had mentioned in their 

retelling of the book. While the question was stupid, it showed that there must be some 

substance to the questions asked by the robot for the book-talk to work: The answers that Group 

4 gave during their Passive mode book-talk were brief and perhaps not all genuine.  
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For example, when Freja asked them if they found the book funny, both 4A and 4B said yes 

although they did not seem to mean it. They were okay with talking to the robot, they did not 

seem to be particularly engaged in the activity. When asked if they thought the first chapter was 

a good start to the book, they first responded by only saying yes, but did not answer when Freja 

asked why. Instead, they merely looked around the room. When Freja once again asked “Why?” 

4B responded by saying: “I don’t know. It was good. It was about a lot of things. Both outdoors 

and indoors, and when [Semlan and Gordon] were little and things like that”. When asked 

about what they thought would happen later 4B said “[Semlan] will tell us more about what 

happens and things like that”. Followed by another pause. 

During their second book-talk, which was in Active mode, Group 4 gave Freja nuanced 

answers to her questions about expressions. An excellent example of this was when Freja asked 

what it meant to betray someone’s trust: 

4B began, answering that it could leave someone alone when you were supposed to be with 

them. 4C continued, saying that it could be that you have promised something to someone, 

without living up to your promises. For Group 4, the Active mode session had a much better 

flow than the Passive one, as Freja’s questions were more direct. This also resulted in the group 

seemingly enjoying themselves more. Perhaps the addition of 4C, who was absent from the first 

book-talk, may have affected the group dynamic positively as well. 

However, the difference was not just clear for Group 4. Overall, the Active mode made it 

easier for students to show their competence. For example, when Filip asked whether they 

would have tried to save the mom with the stroller, in Svart bälte, Group 1 reflected on the topic 

from a realistic perspective. While none of them hesitated that they would try to alert the mother 

to save her, they accounted for various circumstances that could affect their success. For 

example, 1C said that it would depend on how far away they were from the mother and child, 

and in turn how close the tram was. Group 5 also gave thoughtful answers to what the book 

character Kalle should to make Ellen his girlfriend, suggesting that he should talk to Ellen, try 

to become her friend and then see what happens. 

While it is true that Passive mode did not seem to promote answers that properly showed the 

students’ competence, there were moments were competence was shown in Passive mode as 

well. Group 1 still thought critically about their text and were able to think critically when Filip 

asked if anything felt unrealistic. They noted that the character Birger1 was portrayed almost 

 
1 In the book Svart bälte, the character Birger is an older man who had prior to becoming a teacher had been a 
stuntman. When the characters Mimmi and Fredde spot a mother with a stroller stranding in the way of an 
oncoming tram, Birger rides on his bike toward the mother to save them and the child in the stroller. 
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like a superhero. Despite this depiction of Birger, 1B said that if Birger survived tram accident 

in the first chapter, he would need to relax a lot at home, and perhaps just visit the school a 

couple of times before taking on a full-time job again. 

It is also important to note that while the Active mode may have encouraged the students to 

show their competence, the students did not always give answers: At the point when Group 1 

were asked to explain what it meant to “put it on”, their explanation was not entirely correct (as 

can be seen in Table. 4, in Relatedness, p. 61). 

Ultimately, the goal of the book-talk robot being inquisitive, is to make the students think 

and talk about what they have read. It was established as a part of the final concept that the 

robots should be non-judgemental and make no attempts to correct the students when they 

explain something incorrectly. This is perfectly illustrated in this example from Group 1, which 

was also a brilliant example of relatedness in the book-talk setting. 

Relatedness 

Just as with competence, the Active mode had positive effects on the students in regard to 

relatedness. The active mode promoted task-relevant relatedness, i.e., relatedness around the 

task at hand among the students, at least more clearly than Passive mode. In Passive mode, 

relatedness mostly became observable during moments when the students were seemingly 

distracted and were involved in things other than answering Furhat’s questions. For example 

2A and 2B asked Furhat to smell their fingers, and spent time looking into its eyes. More on 

this in Concentration.  

Group 1, 3 and 4 showed relatedness in that they took turns answering the Furhat characters’ 

questions and built upon each other’s answers. Table 4 below shows a relevant example of this, 

from when Filip asked Group 1 and 3 about what it meant to “put it on”, the conversations 

presented in Table 4 took place.  

 

 
Unfortunately, he slams into the tram and falls unconscious onto the pavement. Birger’s fate is not detailed in 
Chapter 2 or 3, which the students read for their second book-talk. 
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Table 4. The students in two groups (1 and 3) collaborate to answer a question from Furhat 
character Filip 

Group 1 Group 3 
 
1B: Maybe, like… try to be. 
 
1A: To pick on somebody…. 
 
1B: … or maybe try to be around a certain 
person a little extra much. 
 
1A: …yeah 
 
1B: “To put it on” feels a bit like… 
something else but… it sounds a bit more 
like freshening yourself up. 

 
3B: I don’t know what it is… Wait “to put it 
on” … that’s like, you are somebody… that 
you aren’t. 
 
3A: That you want to become something 
that you are not 
3C: Yes. Like you do something… 
 
3B: You are someone you are not 
 
3C: What? [giggles] 
 
3A: [laughs] 
 
3B: Yes [smiles]... you want to be cool. 
 

 
As demonstrated in Table 4 above, while Group 1’s answer was not entirely correct, their facial 

gestures and body language revealed that they enjoyed collaborating to answer Furhat. As 

mentioned in Competence, this is an example of Furhat can be used to promote the speculation 

among the students, without judging their answers. 

These task-relevant moments of relatedness between students seems to have had positive 

effects on the entire book-talks, as both Group 1 and 3 were eager to browse through their books 

to find all the other the passages that Filip was referring to in his other questions. Once one of 

the group members had found the correct passage, they showed it to their peers. 

As seen in Relationship with Furhat, improvisation seemed to work well to improve 

relatedness within the groups, to make the book-talk worthwhile. When on the topic of saving 

the mother with the stroller Filip said to Group 3: “I think I would have dared to do it” 

 
3C: Yes, I think so. 

3B: But you’re a robot. You can’t save anyone. 

3A: **laughs** You’re so mean… (referring to 3B) 

3C: Of course, he could.  [gestures to Filip] 

3A: …he has feelings! [laughs] 

3B: Perhaps you can’t [referring to Filip’s ability to save the mother and child]. Yes. You 

cannot. 
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P7 turns to P8: Filip is super sad because you said that. [giggles] 

P8 covers their face with their hand, laughing. 

Filip: I do have feelings. 

The kids laugh. 

P9: You. You would… Filip, you would save [them]. 

 
Group 4 showed relatedness during their second session, as they smiled at each other while 

talking about what they had read together. They were also good at giving their co-members time 

to speak. Perhaps this could be because they were now used to Freja, or because text-specific 

questions made it easier for them to discuss the book. Either way, the talk flowed significantly 

better than the previous one.  

In Passive mode, most of the task-relevant relatedness had to do with students trying to make 

their classmates to focus on the task. At one point, 1B asked 1A and 1C to pay attention, and in 

Group 2, 2C asked 2A and 2B to do the same. 

Immersion and investment 

Another theme that was identified in the book-talks was Immersion and Investment, both of 

which were more apparent in the Active mode than in Passive. Perhaps because the Furhat 

characters asked the students to talk about specific scenes in the books, it allowed them to put 

themselves in the characters’ place. For example: 

During their first book-talk when Furhat was in Active mode, 1A and 1B explained how they 

envisioned the scenario where the tram approached the mother and child in Svart bälte, after 

Filip had asked about it. The entire group stated that they were looking forward to finding out 

how the story would progress, because they were immersed in the universe of the book. This 

was also seen in Group 3 who reflected a lot about the very same scene. When Filip made the 

Fear-facial gesture to show how he believed the character Mimmi looked when she spotted the 

mother with the stroller, 3A and 3C started discussing how they think the mother felt at that 

very moment. While discussing this, they made similar facial gestures to Filip. 3A says that the 

mother must have thought that she was going to die when she saw the tram. 

While Furhat’s grimace, which were attempts at humour, were not always successful in 

making the students laugh, they could still contribute to immersion. In Group 5, Ted made the 

Disgust facial gesture after saying: ”I think Leo looked like this after Kalle talked about gross 

things in the cafeteria”. Group 5 were mostly just confused by Ted’s grimace but was still 

prompted to following conversation regarding one of the characters in Bli ihop: 

 



 

62 
 

 
5C: “I don’t like Leo.” 

5B: “Hmm. No. Leo feels a bit [pause]. He thinks he’s so good at things.” 

Ted: “Is he not?” 

5B: Yes he is… but he thinks he is… better at things than he actually is. 

Ted: Right. That’s bad. 

5B: Mhm. 

The only instance in which immersion occurred in a Passive mode book-talk was when 1A 

said that they still wanted to know what had happened to the character Birger. 

 

Characterisation / Revealing the Wizard of Oz 

The characterisation of the Furhat characterisation seems to be of some importance, as the 

students were curious to learn more about them. As previously mentioned, Freja being a girl 

was a reason why 2C chose the book Semlan & Gordon… as, together with Freja, 2C was not 

the only girl in the group. This implies that characteristics such as gender can affect how a 

student chooses to engage with them – if they have the autonomy to choose. In the same group 

as 2C was 2B, who was not happy with Semlan & Gordon… was much more neutral to Freja 

and just wanted to “be around […] robots”. Obviously, 2B did not seem to care as much about 

Freja’s characteristics. 

Beyond defining characteristics such as gender, it was obvious that some suspension of 

disbelief was also applied to the characters’ other properties, such as their agency. At one point, 

as shown previously under the topic of Relatedness, Group 3 were even talking about Filip’s 

feelings, despite knowing that Filip is a robot. At times, the suspension of disbelief was 

stretched quite far, and the group asked about Filip’s life experience. For example, if he had 

been to the theme park Liseberg in Gothenburg. The fact that they chose talk about such things 

with the robot, rather than treating it as a technical tool, shows that the students somehow find 

interacting with the robot this way worthwhile. This was confirmed by 3A and 3C of Group 3 

in their first interview: 

 
3C: It is a bit weird to talk to somebody who does not exist. 

3A: Yes, it’s like talking to an imaginary friend, but a real thing. [laughs] 

… 

3C: It feels cool to speak with a robot. To talk with a human. Like, you do it all the time 

3A: Yeah, it’s boring to speak to people.  

[Both laugh]. 
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3C: But it feels, like, special to talk to a robot. 

 
Like 3A and 3C, 4A of Group 4 also meant that it felt cool to talk to a robot, because doing so 

was uncommon for them. This may have been a sign of the novelty effect, as it implied that the 

unusualness of the situation is what made it interesting. If the robot book-talks would be 

scheduled once a week over a longer period, perhaps they would lose their charm for students 

such as 3A, 3C and 4A. This may also very well be the case for 2B, who said that they merely 

wanted to be around robots and did not seem to care much for talking about books. 

5C of Group 5 was the only one to compare any of the Furhat characters to an existing 

character in literature. During both interviews, they said that Ted reminded them of Alfie Atkins 

(Alfons Åberg) because of his voice and behaviour. 5C explained that Ted behaved like a 

normal Swedish boy – a “Svensson”. The fact that Ted behaved almost like a “real” person was 

once of 5C’s main reasons for wanting to meet Furhat again. 5C was not the only one who 

showed appreciation for how the robot behaved almost like a real person. The realness in 

Furhat’s behaviour was also one of the things that 4B of Group 4 appreciated most about it.  

At the same time as acknowledging how Furhat behaved almost like a real person, 4B 

recognised that the behaviour of the robot was a product of mechanics and coding. On their first 

interview, 4B commented that Freja’s programming was good, as she “could do many things, 

and talked well”, “It can blink, it’s like a face. It can ask questions”, but also, “it was a little 

funny too. It talked funny. And it was nice. Like kind. It was pleasant.” 

Many of the students also expressed interest in knowing trivial things about the characters, 

such as their age, favourite colours, and foods. All characters said that they were ten years old, 

as they were supposed to be around the same age as the characters in the books, and thus around 

the same age as the students themselves. In one case, the question about favourite foods created 

some sort of relatedness between the group and Furhat. When the character Ted had answered 

that his favourite food was pizza, 6D responded “You can’t even eat food”. Ted replied “No…” 

– 6C started laughing loudly – “… but [pizzas] look nice”. 

Revealing the Wizard of Oz 

However, trivial knowledge of the characters was also used to reveal the fact that the author 

was controlling Furhat. Since both Group 1 and 3 had asked, it had already been established 

that Filip really liked pancakes. During their second book-talk, 3B tried to use their new-found 

knowledge of Filip’s favourite food to see whether the author was controlling the robot, by 

asking if their favourite food was also pancakes. The author responded by saying “I don’t know. 
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He likes pancakes. For myself, I don’t know”. 3B would give this another attempt when they 

found out that Filip’s favourite colour was red. This method of quizzing the author against the 

robot was more subtle than the method 3B had used to reveal the mystery of who was controlling 

Furhat the previous time. At the very beginning of the interview after their first session, 3B had 

pointed at the author and said: “You typed what he was going to say!” 

However, 3B was far from the only one among the students who tried to reveal the fact that 

the author was controlling Furhat. Both 2A and 2B said that they knew that the author was 

controlling Furhat. 5C and 6B of Groups 5 and 6 also asked whether this was the case. The 

author did not comment on this, which they seemed to accept. 

One of the reasons why the students may have wanted to reveal the Wizard of Oz technique 

may have been their interest in technology, and ideas about how robots work. For example, 2B 

tried to explain how the author could be controlling the robot by saying that the information 

from the authors laptop was sent to a device connected to Furhat, making the robot talk. The 

device was actually a microphone-speaker which was brought to the sessions but never used. 

2A also expressed an interest in technology on their interview: “I am going to code an AI soon. 

That I’ll be able to talk to. It will become smarter and smarter”. 

In contrast to 2A and 2B, 5C and 6B would still talk to Ted as though he was a real person 

through the remainder of the book-talk. It seems that they were in on the premise of the 

interaction and could apply an appropriate amount of suspension of disbelief for the interaction 

to continue. 6B seemed to buy in to the premise of the interaction more than 5C did. Even after 

asking whether the robot was being controlled, 6B went on to ask Ted look at them before they 

would speak, as though they expected Ted to show them respect them like a normal person 

would. They also asked Ted what he thought of Bli ihop. After the talk was over, on the 

interview, 6B asked whether Ted’s was more mischievous than Filip and Freja, and if he was 

the youngest of the three. Evidently, it was possible for the students to both think critically 

about the robot and still take part in the interactions, as though the characters are real people. 

This brings us back to another interesting antic pulled by 3B. A minute into their second 

book-talk, both they and 3A realised that they did not have their books with them. 3B came 

back with their copy first. When the two came back, they decided to try and find out whether 

Filip could actually read. 3A put their copy of the book in front of the robot’s camera. Furhat, 

in the character of Filip, said that it could not read their copy of the book, as the camera mirrored 

the image of the book. In order to read, Filip explained, he uses a mirrored copy of the book. 

Aside from these few antics, the book-talk went well for Group 3. 
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Pros and cons of robot book-talks 

Group 5 showed that that speculating around what questions the Furhat characters would ask, 

could serve as extrinsic motivation to read. This speculation, they said, made reading more 

exciting. Once they knew what a book-talk was like, however, they did not see the need in 

speculating anymore, and knew what to expect for their second session, said 5A. 

As the book-talks promoted discussion, they made it possible for the students to introduce 

each other to different perspectives of the books which they had read. The talks revealed that 

the members of Group 3 had differing thoughts on whether the book character Fredde and 

Mimmi were in love or whether the character Birger had died in his accident. This implies that 

the book-talks can be used to encourage the students to share their competence with one another, 

through sharing their different interpretations of the texts. 

Some students were particularly positive to the idea of book-talks. After their second session, 

1C of Group 1 said that the book-talks had been fun because it allowed them both to read and 

to talk to a robot. 1A and 1B implied that it was more fun to read if they spoke to people about 

what they had read afterwards. 2C in Group 2 stated that they enjoyed book-talks because they 

let them “show that you really have read, that you remember [what you have read]”. This 

sentiment was shared by 4A of Group 4 said that it had been easier for them to remember what 

they had read when they had talked to somebody about what they had read. 

However, other students were more sceptical. 6C of Group 6 thought that Ted was 

obnoxiously inquisitive and started mimicking the character: “What is ‘popular’? Why? Why? 

Why?”. 6B said that they thought it was fun and that they liked having book talks, although 

they did not feel that the book-talks themselves were anything special besides Ted being 

present. 1C said that it doesn’t necessarily affect how fun it is to read overall, but sometimes it 

did. 1B explained that they already thought that it was fun to read, but it was also fun to talk 

about it. 

2B openly questioned the point of the book-talks by asking “Why are we even doing this?” 

on their second interview. As mentioned before, both 2A and 2B were disappointed that they 

had not been able to choose Svart bälte as their book. This may have affected their interest in 

the book-talks significantly, although one can expect that they, being ten year old kids, also 

have quite a lot of energy in them. 

Differences between the modes 

Despite the fact that Group 4 gave much thorough and thoughtful answers to Freja’s questions 

in their Active mode session, they did not recognise any particular differences between the 
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sessions, besides that they knew more about the book. In fact, when all the groups were asked 

if they noticed any difference in their Furhat characters behaviour between sessions, and thus 

between modes, only Group 5 reported that they had. 5B of Group 5 had noticed a difference 

in Ted’s behaviour, in that the question he asked centred more around their opinions on the 

book this time. There were also fewer questions overall. 5A said that they did not have to explain 

the events in the book this time either. According to 5C, this sometimes made it hard to 

understand the questions. It could be, that they noticed the difference in Furhat’s behaviour 

because they thought they knew what to expect after their first book-talk. It is hard to tell how 

come only one group recognised the differences in behaviour between the sessions, although 

this could be the result of the novelty effect. Perhaps, the students were so interested in the 

robots themselves that they did not care to notice differences in their behaviours between the 

sessions. 

1C of Group 1 had also noticed a difference in the way that Filip asked questions but had 

attributed this to Filip’s ability to learn. According to 1C, the robot appeared to know more 

about the book during the second book-talk, because the questions were not text-specific but 

also about the groups’ opinions on the book. 

What have you learned from the book-talks? 

Some of the students stated that they had enjoyed both for the reading and for the robot-

interaction. 2C and 4A found that the book-talks had been useful because it was easier for them 

to remember what they had read if they discussed it with somebody afterwards. 4B said that 

they always learn something when they read. 

Unfortunately, most of the participating students either answered that they had learned things 

about robots or did not give explicit answers as to what they may have learned. 4C’s main 

takeaway was that they had learn a bit about robots and how they “can’t do all the human stuff 

yet”. Likewise, 3A of Group 3 said that they had learned a little about a robot called Filip. The 

group thought that the book-talks were fun although 3B could not really say why. 

2B once again stuck out as being visibly unimpressed by the book-talks, although they had 

enjoyed interacting with the robots. When asked whether they thought they had learned 

anything from the talks, 2B said: “I was about to say [that I have learned] that robots are stupid 

in the head. But then I remembered it had 1000 IQ”, referring to a short exchange of words 

between them and Furhat during the book-talk. It is interesting that 2B and 2C had so widely 

different opinions on the book-talks, seeing as they were in the same group. On the other hand, 

this dichotomy may just be underlining the value of autonomy in this type educational context. 
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2C was, after all, content with Semlan & Gordon…, because of Freja. On the contrary, 2B was 

not happy with the book and did not seem to experience any noticeable connection with the 

robot characters. 

Engagement and interest 

One issue that the book-talks faced was that it was sometimes difficult to make sure that the 

students’ were engaged with, and concentration on, the task. In Group 3, 3B said that they were 

unsure whether the book-talk had given them anything but that they had come to the conclusion 

that the book character Birger was actually a nice person. While it was positive that 3B had 

thought about the characters of the book, the answer showed that they did not particularly care 

for the book-talks. 

Group 6 also showed signs of disinterest in the book-talks. Throughout the session, 6B did 

pretty much all the speaking on the students’ part. The others, 6A, 6C and 6D hardly spoke but 

laughed lot throughout the talk. It seemed as though they were mostly interested in the robot 

itself, as they reacted positively to Ted’s grimaces; after Ted had made his “disgusted” grimace, 

6C had asked if he could make another face, which he did. This led to the entire group egging 

him on, to make more faces. However, as to not derail the book-talk completely, the author 

decided against having Ted make any more faces. This is likely another example of the novelty 

effect. 

In both of their sessions, Group 2 had problems with concentrating on the task. Their second 

session was slightly better, as Freja guided them with her questions, but even then, their answers 

became gradually less serious, and 2B would focus more on fiddling with their copy of the 

book. Although whatever concentration problems they faced on their second session were not 

by any means notable when compared to their first session. A key difference between the 

session was that 2A was not present for the group’s second session. 

2A had an odd attitude toward Furhat. While they seemed to be genuinely interested in the 

robot, they and 2B had the following conversation with the other group members about the 

robot before the robot had started speaking. 

 
2B: Actually, it’s so scary 

2A: But it can’t do anything…. Because it’s a “bot” – not an AI”. 

2B: I know, I know… 

2A: It can’t do anything, but we can do things to it… 
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It was quite clear that 2A was more interested in the robot than in the task of talking about their 

book and would try different antics to see how the robot would react. 2A would also inspire 2B 

to do the same. When trying to talk about the book, 2A and 2B could hardly control their 

laughter. The general questions asked by Freja were not helping in progressing the book-talk 

further. This was made evident halfway through the talk, when 2A leant forward to the robot 

and asked it to smell their finger. At a later point, 2C tried to hush them for interrupting but is 

unable to, but 2A burst into laughter when Freja moves, and when 2B puts their finger in front 

of Furhats nose, all three were giggling. Toward the end of the talk, 2B also leant forward to 

Furhat and said, in a jokingly menacing tone, “I’m going to stare you in the face, damn it” after 

which both 2A and 2C bursts out laughing. 

Occasionally the students attempted to answer Freja’s passive questions, but to no real avail. 

When they started discussing scenario in Semlan & Gordon… where Semlan has spat at a 

woman 2A looked at Furhat and said “I could spit on you” in a mocking tone. However, 2A 

and 2B were quick to shut them down. 2B looked at 2A and said, “Then you’ll destroy the 

robot! It isn’t waterproof”. The lack of engagement from 2A and 2B may have been a result of 

them not being able to choose what book to read for themselves, which they stated they were 

disappointed for. 

As far as the educational robot is concerned, the case of Group 2 implies not only the 

importance of autonomy when it comes to choosing books, in this sort of setting. It also implies 

that some groups may need more guidance than others. In this case, the Active mode is better 

than the Passive. 

6.2.2 Quantitative Analysis 
 

To gain further knowledge of the students’ perceived experience of the book-talks with Furhat, 

a Wilcoxon signed rank test was performed to calculate the differences between the students’ 

questionnaire answers, after an Passive and an Active mode book-talk, respectively. Table 5 

below details how many students per group were present for both sessions and thus contributed 

to the quantitative data collection. A total of only 12 students were present for both sessions. 

As a result of this Group 1 and 5 were the only groups where all members attended both book-

talks. As the table shows, 8 out of 12 students who were present for both sessions first met 

Furhat in Active mode. Only 4 out of of 12 students first met Furhat in Passive mode. 
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Table 5. This table shows which groups, and thus which students, started with Active and 
Passive mode respectively.  

Group/Student Mode in first session 
Group 1: 
1A, 1B & 1C 

Active mode 

Group 2: 
2B & 2C 

Passive mode 

Group 3: 
3A & 3B 

Active mode 

Group 4: 
4A & 4B 

Passive mode 

Group 5: 
5A, 5B & 5C 

Active mode 

 
The Wilcoxon signed ranks test showed no significant differences for any of the eight 

measurements. While the results for the item I like to read showed that the general enjoyment 

of reading was high for both Passive (Mdn = 6.00, n = 12) and Active mode (Mdn = 6.00, n = 

12), the Wilcoxon test did not reveal any statistically significant change in the student’s 

enjoyment of reading, z = -1.342, p = .180, with effect size, r = .39. A similar effect was found 

for the second item, I enjoyed speaking with Furhat. The students reported high levels of 

enjoyment of speaking with Furhat both after Passive mode book-talks (Mdn = 7.00, n = 12) 

and Active mode (Mdn = 6.50, n = 12), z = -1.414, p = .157, with effect size, r = .41. For the 

third item, Furhat made me more engaged in the book-talk, the students also reported high 

levels of engagement for Passive mode (Mdn = 7.00, n = 12) but lower for Active mode (Mdn 

= 5.50, n = 12), although the effect was non-significant, z = -.921, p = .357, with effect size, r 

= .27. 

The students reported mid-level inspiration with the item Interacting with Furhat has 

inspired me to read more. Some difference, although not significant, occurred between Passive 

(Mdn = 5.00, n = 12) and Active mode (Mdn = 4.50, n = 12), z = -.575, p = .565, with effect 

size, r = .17. Positively, the students reported low Amotivation for both Passive (Mdn = 2.00, n 

= 12) and Active mode (Mdn = 3.00, n = 12), z = -.710, p = .478, with effect size, r = .20. The 

sixth element to be measured was External Motivation. The Wilcoxon signed rank revealed that 

there was a difference, although not statistically significant, between Passive (Mdn = 3.50, n = 

12) and Active mode (Mdn = 5.00, n = 12), z = -1.256, p = .209, with effect size, r = .36. 
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Also positive, was the fact that the students reported high levels of Intrinsic Motivation, for 

both the Passive (Mdn = 6.00, n = 12) and Active mode (Mdn = 6.00, n = 12), z = -.288, p = 

.774, with effect size, r = .08. The eighth and final item to be measured was Identified 

Regulation. The Wilcoxon signed rank revealed that there was no statistically significant 

difference in reading inspiration between Passive (Mdn = 5.00, n = 12) in comparison to the 

Active modes (Mdn = 6.00, n = 12), z = -.966, p = .334, with effect size, r = .28. 

The Passive mode diagram (Figure 6) on the next page, shows a notably high level of 

reported enjoyment of reading, with two outliers on 4 and 2 respectively. Additionally, the 

enjoyment of speaking with Furhat is very high across all twelve students. The reported level 

of engagement because of Furhat in Passive mode is generally high albeit not as high as the 

previous two measures. A similar pattern can be seen in the answers to the fourth item, 

Interacting with Furhat has inspired me to read more, although the reported levels are still high. 

However, the passive mode diagram clearly shows some positive results, as it presents a notable 

difference between the reported levels of intrinsic motivation and identified regulation, which 

are higher than the levels of external regulation and amotivation. 

The reported levels of reading enjoyment shown in the Active mode diagram (Figure 7) is 

also high. Notably, the lowest sample is 3 instead of 2, while on the other hand the median is 

lower. The reported enjoyment of speaking with Furhat is also very high for Active mode 

although the median is slightly lower. In comparison with the Passive mode, the median is also 

lower for the third item Furhat made me more engaged in the book-talk, although the lowest 

value sample is higher (5 instead of 4). In other words, it is still generally high. The opposite 

effect can be seen with the fourth item Interacting with Furhat has inspired me to read more, 

although the median remains in a similar place. 

The element that sticks out the most on the Active mode diagram is undoubtably the External 

Regulation bar. Showing that students experienced a highly varying degree of external 

regulation. after their Active mode book-talk. Between the modes, there was no notable change 

for Amotivation although the median is higher for Active. It is positive that amotivation and 

external regulation is lower than the reported levels of intrinsic motivation and identified 

regulation, also in Active mode. The interquartile range and median is, notably, higher for both 

in Active mode. 

 



 

71 
 

 
 
 
 
 
 
 
 
 
 
 
 
Figure 6. This table shows the students’ answers after having participated in a Passive mode 
book-talk.  
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7. This table shows the students’ answers after having participated in an Active mode 
book-talk.  
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7. Discussion 
 

This thesis attempts to answer the general question of how conversational agents may be used 

to motivate children within the age-group of 10 – 12 to read. This chapter discusses the 

implications of the collected results in relation to this question, as well as the methods and 

limitations of the study. 

7.1  Motivation and Self-Determination 
 
It is evident that interacting with Furhat was appreciated by each group of students, even though 

it made some of them uneasy at first. This was true regardless of what mode the Furhat 

characters were in when the students first met them. 

As all students wanted to speak to the robot again, and experience interacting with each one 

of the three characters, it seems likely that both Passive and Active mode book-talks have at 

least been able to establish some sort of extrinsic motivation to read, in accordance with how it 

is described by Deci & Ryan, (2002), D’Ailly, (2003), Chiu (2018) and Tegmark et al., (2022). 

This means that interaction motivated the students insofar that they would read more, so that 

they at least could talk to the robot again. 2 Judging from the answers from the questionnaire to 

items 8 and 10 (see Identified Regulation on Figures 6 and 7), it seems that this has been a 

positive form of extrinsic motivation – identified regulation – meaning that they may read 

because they find it important (Ryan & Deci, 2019). On top of that, for example, 4B said that 

they always learn something when they read. This implies that 4B feels that reading, for 

whatever cause, satisfies their basic need for competence. 

Perhaps then, if the book-talks allowed them to fulfil their basic need for relatedness, they 

were successful in motivating students to some degree, regardless of mode. After all, the 

diagrams, however trustworthy, show that Furhat had an overall positive impact on the students’ 

self-perceived engagement during the book-talks, as well as an overall positive effect on self-

perceived reading motivation (see Figure 6 and 7). 

Integrated regulations however, (i.e., when one identifies themselves as being a reader, 

without necessarily being interested or finding enjoyment in reading (Ryan & Deci, 2019) but 

 
2 Although it should be noted that this may have been because of the novelty effect, seeing as there was no 
significant difference between Passive mode – which was to be considered a baseline for the novelty effect – 
and Active mode – which was based on the final concept (see 5.2.3 The Final Concept). This will be discussed 
later in this section and throughout the chapter. 



 

73 
 

sees value in it (Ryan & Deci, 2020)) was more difficult to identify, as most of the students who 

seemed to have enjoyed the sessions already had a positive outlook on reading, as can be seen 

in the diagrams.  

On the other hand, 1A and 1B experienced that speaking to people about what they had read 

made it more fun to read. This may imply some level of integrated regulation, but this cannot 

be confirmed, as 1A and 1B as they did not explicitly say that Furhat enhanced the reading 

experience. This seems to have been the case with their fellow group-member 1C, who said that 

the book-talks had been fun because it allowed them both to read and to talk to a robot. 

Once again, judging from some of the answers to items 7 and 9 in the questionnaires (Figure 

6 and 7), it seems that many of the students may have experienced some level of intrinsic 

motivation (Deci & Ryan, 2022; D’Ailly, 2003; Tegmark et al., 2022) to read. Several students 

stated in one way or another that they were positive to reading. Seeing as most of the students 

specifically stated that they like reading (1C, 5B and 5C), and 10 out of 12 students reported 

high reading enjoyment after both sessions (see Figure 6 and 7) this may very well be the case. 

Unfortunately, it is difficult to say what effect the book-talks may have had on their motivation. 

As the students were generally positive to reading, they may likely intrinsically motivated to 

read even before the book-talks. 

This could imply that the effect in engagement and reading motivations which the students 

perceived to experience – and attributed to Furhat – may in fact have been results of the novelty 

effect and may thus ware off over time (Sato et al., 2017; van den Berghe et al., 2018). However, 

whether this is the case, can only be established after a long-term study (Neumann et al., 2019). 

This underscores the need for future studies within in the field of educational robots (see 7.5. 

Future Studies) 

From these results, not much can be said about reading amount either. While only Group 6 

said that they would read the same number of chapters until their second session, nothing in the 

results suggest that the book-talks were the reason why other groups chose to read more chapters 

following their first session. Therefore, the study says nothing interesting in regard to Troyer et 

al., (2019) or Tegmark et al.’ (2022) idea that reading amount is closely correlated with higher 

academic achievement. 

While there is no significant proof that the Active mode book-talks spurred intrinsic reading 

motivations in the students, the low rating amotivation, as can be seen on the on both diagrams 

(Figure 7) is a positive finding. It implies that while the sessions may not have succeeded in 

spurring reading motivation in the students, they do not seem to have had any negative effects 
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on reading. However, as a similar effect can be seen in the Passive mode diagram (Figure 6), 

one cannot exclude that this could be due to the novelty effect. 

Further, despite the fact that amotivation was rather low in Active mode, external regulation 

was not. This could perhaps be due to the fact that 8 out of 12 students that were present for 

both sessions first met Furhat in Active mode and were more motivated to read by the time of 

the second session. Regardless, it only proves the necessity of a longer and more elaborate study 

on the topic. 

Autonomy 

Clearly, the book-talks did not satisfy all the partaking students. 2A and 2B were visibly 

disappointed with not having been able to choose Svart bälte for their book-talks. Not being 

able to choose which book to read themselves, they found their autonomy reduced, which Ryan 

& Deci (2020) writes, results in people doing things solely because they must. Therefore, it 

seems likely that 2A and 2B experienced the book-talks to be a fully extrinsic regulation, as 

described by Tegmark et al. (2022), and not have seen the value in reading for the book-talks at 

all Deci & Ryan (2002). This was reflected in one of the comments from 2B – “Why are we 

even doing this?”. 

This was also reflected in a comment by 5C, who complained about Bli ihop, because they 

would have wanted a longer and more challenging book. These three students show that even 

though the students may in fact like to read, it is important for their reading enjoyment and 

motivation, that they have the option to choose a book that fits their liking. For a concept such 

as this to work, there must be a sufficient number of copies for each book or possibilities for 

students to share books. 

While the case of 2A and 2B was extreme, the lottery may have affected all groups, and thus 

played a role in the final results of the entire study. Thus, it may have affected the results 

negatively. 

If all the students had read a book that they specifically had chosen for themselves, perhaps 

they would have displayed more intrinsic motivation. Because, as previously mentioned, 

motivation lies behind what children read and why (McGeown et al., 2020). Adding to that, 

Orellana Garcia (2018) writes that allowing students being able to choose their own book 

increases the likelihood of intrinsic motivation transferring from recreational to school-related 

reading. Unfortunately, because of the lottery, the option of choice disappeared. 
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Hopefully, with the option of choice, the method of robot book-talks can become a strong 

example of how structure (Vansteenkiste et al., 2012), and reading autonomy can be combined 

into a successful approach in education.  

Finally, the issue of 1C must be addressed. 1C commented that that Furhat moving fast, and 

its speech being incoherent made them nervous around it, upon first meeting the robot. This 

seems to relate to the finding of Yang & Aurisucchio (2021), who write complications in agent-

participant conversation caused participants to experience unease – and reduced autonomy. In 

the case of 1C, this seems to effect seems to have been caused not by irregularity in both verbal 

and non-verbal communication. 

Competence 

In terms of letting the students show their competence, the Active mode was more effective 

than the Passive: When Furhat was in Active mode, the students offered some moments of 

brilliance, by discussing their personal interpretation of events in the book and giving nuanced 

answers to their Furhat characters. These were moments when the students truly displayed their 

competence. This shows that while these sessions may not have spurred reading motivation in 

any significant way, there were moments that suggest that the method of robot book-talks can 

indeed be used to do so. As reading is strongly tied to self-concept (Walgermo et al., 2018; 

Orellana et al., 2020; Tegmark et al., 2022) it goes without saying that a method that enables 

the students to show their competence also has the potential to let them fulfil their basic 

psychological need for competence and with it, the feeling of mastery, as described by Ryan & 

Deci (2020). This is the goal of the Active mode presented in this study. 

If the robot book-talks helps the students experience the feeling of mastery, as success in 

school is influenced by reading ability (Susperreguy et al., 2018) and reading ability is 

influenced by reading motivation (Tegmark et al., 2022). 

Relatedness 

In terms of relatedness, Active mode was again seen as superior to its Passive counterpart. The 

guiding quality of the questions asked by the Furhat characters in Active mode created 

opportunities for the students to connect over performing their task, rather than over their 

fascination for the Furhat robot itself. This is important, as guidance is key according to 

Vansteenkiste et al., (2012). It also goes in line with the ideas of teachers such as Herlitz (2021). 

 Over time, robot book-talks where relatedness is strong could be used to challenge students, 

by having them read and discuss books that they would not have read for pleasure. As 
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previously mentioned, this can make reading a more joyous experience, according to Herlitz 

(2021).  

However, Vansteenkiste et al. (2012) also write that a major part of a high structure 

environment, students must be told what is expected of them and should receive feedback on 

their progress. As structure’s effect on relatedness was not specifically tested as a part of this 

study, it should be researched thoroughly in the future. Perhaps, this could be done in a co-

design study, where a designer and a tutor work closely together (see 7.4. Future studies). 

Regardless of the fact that structure’s effect on relatedness was not tested, there were some 

spontaneous and genuine moments of relatedness. For example, Group 3 laughed when Filip 

said he had feelings, playing off of the conversation that was taking place between 3B and 3A. 

The pre-planned jokes also showed that the agent can benefit a lot from being spontaneous, 

as different actions from the characters received different, albeit positive, reactions from 

students. For example, the Furhat characters’ grimaces made some students laugh, but prompted 

others to put themselves in the shoes of characters in the book that was being discussed. As 

shown in Relationship with Furhat, it is also possible that the appreciation for Furhat would 

increase over time, had there been time for more book-talks. This would in turn probably be 

positive for relatedness. 

The moments of relatedness are promising, as they imply that the method of robot book-

talks can be an opportunity for students to offer each other support and inspiration to higher 

achievement in school (as mentioned by Chiu, 2018); something which talking about books 

actually does (Gambrell et al., 2011). With some development, it is possible that this method 

could be used create a learning environment like the one described by Walker & Ogan (2016), 

where children learn from each other, by partaking in learning as a social practice. 

Furhat has proven itself to be a democratic tool in the way that Rosenberg-Kima et al. (2019) 

described the robot NAO, so there is reason to believe that it may work. Of course, the robot’s 

ability to converse must be improved for this to happen (Yang & Aurisucchio, 2021), as shown 

by the need of using the WOZ method. However, in a few years’ time it may be achievable. 

If possible, the robot book-talks method would be useful for in the eyes of McGeown et al., 

(2020) too, as they suggest that teachers should aspire to create and sustain intrinsic motivation 

in their students by fostering their reading habits, abilities and engagement. With high structure 

and high autonomy support, such an environment would positively support both wellness and 

development in students (Ryan & Deci, 2019). 
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7.2. Answering the Research Questions 
 
The general question is thus how conversational agents may be used to motivate children within 

this age-group to read. This question has been broken down into the following, more specific, 

research questions: 

  

RQ1: What are the essential user experience goals for a conversational robot intended to 

motivate children to read? 

 

While it has not been possible to prove with significant evidence that the method did spur 

intrinsic motivation in the students, the UX goals at least made the interaction an enjoyable 

experience for most (excluding 2A and 2B). In hindsight, UX goals 1 – 3 seem to have been 

essential for the interaction created in this study. 

1C’s comment, that Furhat being incoherent caused unease, only solidifies the idea that the 

agent should be effective enough at communicating to entertain adaptive conversations, as 

suggested by Rasa (Nichol, 2020). It is essential that the robot is proficient enough at 

communicating verbally and non-verbally, as to not reduce the autonomy of the person it is 

talking to (Yang & Aurisucchio, 2021). The robot must also be able to both give and take from 

its users, in a social manner, so that it can guide them (Vansteenkiste et al., 2012), enabling 

them to fulfil their needs of competence and relatedness.  

Further, goals 2 and 3 were essential to give the students opportunities to show their 

competence and share their interpretations of the texts they had read. The idea of the robot being 

non-judgemental and not too demanding of the students is vital in this, as it should encourage 

the students to share their thoughts and personal interpretations. This is also true for the learning 

through teaching approach, which Alnajjar et al. (2022) describes, is commonly used for agents 

in the classroom. Teaching the robot things allowed the students to showcase their competence. 

In hindsight it is difficult to judge the effect of the fourth UX goal. Furhat’s ability to change 

appearance was utilised, and the students were interested in meeting all the characters. On the 

other hand, the ability to change appearance and demeanour was not used to its full potential, 

as the books chosen were all somewhat similar. Its true effect remains to be tested but for this 

study, as nothing in this study indicates that the moments where the students immersed 

themselves in the book had anything to do with the characters specifically, it does not seem like 

this UX goal was essential.  
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RQ2:  How should a conversational robot be designed to fulfil the purpose of encouraging 

reading in middle schoolers? 

 

As the fourth UX goal could not be proven to be essential for the interactions that occurred, 

there is no proof that the robot must be able to change appearance to fulfil its intended purpose. 

However, at least when using the WOZ method, Furhat has been able to, to some degree, give 

off the impression that it understands emotions and that is has a personality, which people are 

prone to ascribe to agents (Walker & Ogan, 2016; Natale, 2020; Alnajjar et al., 2022), which 

has made it appear trustworthy as peer. By answering the students’ questions, it has also proved 

to reach level 5 of Rasa’s conversational AI levels (Nichol, 2020). While other robots may be 

able to achieve the same thing, Furhat’s design enables it to fulfil all the UX goals, however 

essential. 

Although this study has not been able to prove that conversational robots can motivate 

middle schoolers to read more, the Furhat robot has proven itself as a reliable tool for hosting 

the type of reading activity used in this study. Whether or not robot book-talks can be proven 

to work Furhat is, at the very least, well-suited for the task. 

 

RQ3: Does the proposed design meet the essential user experience goals? 

 

Unfortunately, as so many groups wanted to read Svart bälte, and only two groups could, the 

prerequisite of the UX goals – that the students could fulfil their need for autonomy by choosing 

a book of their own – was not fulfilled. Therefore, it is difficult to say whether or not the design 

would have met the goals set up for the study. As the sessions that were arranged for this study 

did not fully satisfy the basic psychological need of autonomy, the answer for this time is: To 

some degree no, to some degree yes.  

The design showed potential. Despite Furhat causing some unease with its peculiar manners 

of speaking, it appears that it was effective enough at communicating to entertain an adaptive 

conversation. As the students were happy to converse with Furhat, it is possible to say that they 

deemed the robot to be trustworthy. It also appeared to be able to create a sense of relatedness. 

Given that Furhat can also change shape, it can also fulfil the fourth UX goal, but as previously 

stated this goal may not be essential. 

Furhat would need to be tested in a study where the participating students actually are able 

to choose for themselves which book to read (out of a number of selected titles) to truly test 

Furhat’s ability along with the UX goals themselves. Further iterations are necessary to study 
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both how essential the UX goals are and how well-suited Furhat is to fulfil them. In other words: 

A reiteration is necessary. 

7.3. Implications for the future 
 
The experience of interacting with a robot is unique to every human. Therefore, it is crucial to 

design robots with the user experience in mind (Shourmatsi et al., 2021). This study points to a 

future where robots can be used in the classroom both as conversation starters and moderator 

of discussions. 

As Michaelis & Mutlu (2017) and van den Berghe et al., (2019) suggest, robots have had 

positive effect on children’s emotions and comfort when reading. As is evident from these book-

talks, it is possible for an agent like Furhat to be part of book-talk without distracting the 

partaking students from their task. While it is hard to say with confidence what effect such a 

conversational robot would have on the students’ well-being and reading ability over time 

(Susperreguy et al., 2018), there are reasons to believe that following a similar structure to create 

well-being among students. 

To begin with, the book-talks have the possibility to provide students with challenges and 

learning opportunities over time, which is what satisfies the need of competence (Peters et al., 

2018). If the robot succeeds in doing so, the novelty effect may not matter (Ibid, 2018). On top 

of that, conversing is an intuitive way of controlling an interaction. If the robot can conversate 

well enough, it should provide the students with autonomy (Yang & Auriscchio, 2021). 

This study has shown that robot book-talks have the potential to bring out competence in, 

and create relatedness among, Swedish middle school students. If SDT theory is correct, the 

type of robot interaction presented in this study should be possible to increase well-being and 

reading ability among students. All that is necessary is more time, more autonomy for the 

students, as well as structure in the way described by Vansteenkiste et al. (2012). 

If the students hae the option to choose from a selection of books which they could read in 

groups, discuss these books together with an agent that much like they did in the book-talks, 

they should experience that their needs for autonomy, competence and relatedness are fulfilled. 

If the students need to be challenged in order to satisfy their competence needs, their tutors can 

make a new selection of books for the students to choose from. 

Hopefully then, the enjoyment of partaking in robot book-talks can have a positive effect on 

the students in the sphere of Life (Peters et al., 2018). As previously mentioned, this means how 

they interact with texts and discuss reading with their peers, teachers, and parents, as well as 
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their academic achievements (Peters et al., 2018). If this happens, the book-talks have become 

what strong “experiences created and shaped through technology” (Hassenzahl, 2011: p.1.) – 

good UX. 

There is also reason to believe that the robots would support the students’ general interest in 

robots, engineering and science (Anwar et al., 2019). Many of the students did indeed express 

interest in the robot and its tools, how the robot was controlled (see 5.3. Methods and 

limitations), which is promising for the sphere of Society (Peters et al., 2018), provided that 

Anwar et al., (2019) are correct. 

Teachers’ workload 

In previous studies about agents in education (Serholt etal., 2014), researchers and teachers 

alike have been concerned about how agents in the classroom may influence teachers’ 

workload, as their introduction to a classroom will inevitably require some changes in tutors’ 

approach to teaching, and possibly to the curriculum as well (Crompton et al., 2018). As 

mentioned in section 2.3. Social Robots in Education, agents in the classroom may be the next 

paradigm-shift in education, directly following the personal computer (Han, 2012). Another 

issue is the fact that teachers’ interest and confidence in using agents in their classroom must 

be intact for the agents to be effective (Alnajjar et al., 2022).  

The robot book-talks show that it is possible for the students to successfully read and discuss 

their books in groups, with the robot providing them with some degree of guidance and structure 

(Vansteenkiste et al., 2012). 

It is not yet possible to say what the effect of regular book-talks of this kind would be over 

time. Especially not as bothersome issues as the novelty effect must be accounted for. If 

successful, robot book-talks could make students more independent on their journey toward 

finding joy in reading, independent of teachers. Also, with help from AI, and progression in the 

development of robot-user voice interaction, such book-talks may be possible in the future, 

without the supervision of teachers. 

Although scheduling and maintenance work would still be required for the robot, as stated 

by Crompton et al., (2018), the robots may prove to be supportive enough, teachers’ enthusiasm 

about robots in the classroom could be maintained over time. In which case, Alnajjar et al. 

(2022) need not worry. 
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7.4  Methods and limitations 
 

In hindsight, having the students summarise their books was a good choice, as it invited them 

to discover and discuss their different interpretations of the text. This is helpful not only because 

it allows them to see the text at hand from more than one perspective – thus strengthening their 

competence – discussing among each other also strengthens their relatedness. A classroom 

agent should be able to allow some spontaneity, and preferably also engage with the students 

in their spontaneous discussions, while keeping them on track. After all, discussing books 

increases interest in reading (Gambrell et a., 2011; Chiu, 2018). Because it took place in a 

classroom, the ecological validity of this study ought to be higher than its external validity. The 

results found in the study cannot be generalised onto a larger population of middle schoolers. 

Construct validity 

Although the authors believes the chosen methods have been fitting to fulfil the purpose of the 

study, there are limitations that must be addressed regarding the study’s construct validity. For 

example, to truly test the effect of Furhat in the book-talk setting, it would probably have been 

wise to include a control group, whose book-talks did not include Furhat. Another option would 

have been to let the students answer a questionnaire on their opinions on reading before the 

book-talk sessions took place. This would have made it possible to see if the book-talks with 

Furhat seemed to have any effect on their general perception of reading. 

A third option would have been to let the students have book-talks without Furhat as part of 

a pre-study. This would have given the questionnaire item Furhat made me more engaged in 

the book-talk more value. 

Revealing the Wizard of Oz and Reduction of Autonomy 

A potential limitation was discovered when several students pointed out or asked whether the 

author was controlling Furhat’s speech. In the cases of 5C and 6B, it did not seem to have been 

particularly immersion-breaking, as they both seemed to play into the idea that Filip was talking 

independently from the author. However, 2A and 2B did not some to care much for the 

characterisation of Freja at all. This, along with the fact that the lottery removed autonomy from 

a large number of students, negatively affects the internal validity of this study. Luckily, 2A 

and 2B where the only two students’ whose interest in the robot itself completely overshadowed 

their interest in performing the task. Perhaps if 2A and 2B, had had their need for autonomy 
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satisfied and the personification of the agents had been more detailed, would they have cared 

more for Freja as a character than the fact that Furhat is a robot. 

On the other hand, more detailed personification could make students more or less likely to 

want to read with specific characters. An example of students acknowledging the impact of the 

agent’s characterisation is when 2C said that they were happy to have chosen Semlan & 

Gordon… because of Freja also was characterised as being a girl. It is therefore not unlikely to 

think that students that some characteristics may be appealing or unappealing to some students. 

Regardless of what level of detail, the person controlling Furhat should probably have been 

seated in another room, and altogether hidden from the students to avoid such accusations. Not 

only do the accusations show that the students (at least at times) more concerned with the robot 

than the task of discussing books but they also threatened to break the illusion for the other 

participants completely. 

Few students on few occasions 

The collection of both qualitative and quantitative data has been affected by several students 

being absent from class on the occasion of either of the study’s two occasions, thus preventing 

them from fully participating in the study. To really be able to test the qualities of the interaction 

created for this study, several more sessions with several more participants, over a longer 

amount of time would have been required. Because of the potential threat of the novelty effect 

against the ecological validity of this study, these initial results are not as trustworthy as long-

term results. While it is possible to argue that the novelty of the book-talks would not matter 

very much, if they fulfil the need for competence (as implied by Peters et al. (2018)), one can 

also not simply assume that the talks would have the need-fulfilling effect over time. Ultimately, 

the findings of this study can only be used as indicators of what the initial effects may be. 

Another aspect that was also affected by the short amount of time and low number of 

occasions was the possibility to provide the students with structure, as explained by 

Vansteenkiste et al., (2012). Because the study took place over a very brief period of time, there 

was little room for guidance and constructive feedback. On top of that, stating the purpose of 

the book-talks would have provided the students with more structure, and made it possible to 

avoid the situation with 2B who asked: “Why are we even doing this?”. 

Quantitative Analysis 

The small number of participants also affected the quantitative analysis. Because only 12 

students were present on both occasions, and only 19 partook in total, it was not possible to 
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perform a parametric test and could not be assumed to follow a normal distribution. This makes 

the results of the quantitative unreliable. 

Additionally, the fact that there were no significant differences found between the Passive 

and Active modes for any of the items shows that the students did not perceive Furhat’s 

engagement to be a determining factor in their own engagement or enjoyment in the book-talks. 

Perhaps, such an effect would be easier to observe over time. However, a likely scenario is that 

the study was affected by the novelty effect. The students’ interest in Furhat and the characters 

may have overshadowed their interest in what the robot actually did. In other words, they would 

have enjoyed interacting with Furhat regardless of what the robot would be doing. 

Social Desirability Bias 

Finally, a potential danger to the study’s internal validity is social desirability bias. The bias 

describes a tendency to give answers to questions in ways that are not truthful, but rather make 

others perceive them as socially favourable people (van Ryckeghem & Crombez, 2022). This 

also concerns self-report data from children (Camerini & Schulz, 2017). In the case of this 

study, this would mean that interview and questionnaire answers could have been biased, 

because the students wanted to give the author the answer that they (the author) were looking 

for, instead of their honest opinions. 

Sadly, social desirability bias is hard to recognise without control evaluations such as the 

Children’s Social Desirability Short scale (CSD-S) (Camerini & Schulz, 2017). Camerini & 

Schulz (2017: p. 1) found a “22 percent of variance in self-report deviant behaviour performed 

towards peers” and concluded that studies should control for such biases by using, for example, 

the CSD-S. Unfortunately, the need for such the CSD-S was realised much too late in the 

process, after the sessions had already been completed. 

7.5  Future studies 
 
As previously mentioned, an aspect impossible to avoid in this type of study, is that of the 

novelty effect. It is very hard to account for what aspects of this study could be affected by the 

novelty effect, but one must assume that it is there, and that the students’ interest in book-talks 

with Furhat would lose its charm over time. Consequently, there may be need for changes in 

the curriculum. Longer studies are also required to see how reading amount would be affected 

by robot book-talks over time. 

Such a study could potentially have interesting things to say about Troyer et al.’ (2019) ideas 

and find out what the relationship with between reading amount and reading motivation really 
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is. Additionally, in line with the suggestions from Sato et al., (2017) and van den Berghe et al., 

(2018), more research must be put into what the novelty effect truly does to the relationships 

between students and educational robots. Therefore, there is reason to believe that a similar, but 

longer, study would be fruitful. 

If a more extensive study of a similar kind was to happen, working within the framework of 

SDT is to be recommended (see 8. Conclusions). SDT is simple to work with, and blends into 

the very fibres of human-computer interaction and user experience. A general recommendation 

is therefore to let SDT inform UX goals when developing new ways to make reading and talking 

about reading interesting, in the future. 

More concretely, future studies could expand upon the concept of having students retell the 

plots of the books that they have read, by creating an HRI scenario in which storytelling is the 

essential part of the interaction. Such a study could also encourage students to use their 

imagination – and fulfil their needs for competence by gaining understanding of the different 

components that make-up a good story – perhaps by having them write stories of their own 

assisted by, alongside, or together with a conversational robot. Such a project could be 

particularly interesting with students whose first language is not Swedish (as suggested by a 

participant in the Concept Workshop, see 5.2.2.) as they would have to exercise their ability to 

express themselves in a creative context. The study could utilise elements from both the world 

of RtD and that of co-design. Such a study could also look at how conversational robots in 

education should be introduced (Silvervarg & Månsson, 2018), and how the technology is 

Adapted (Peters et al., 2018).  

That goes hand in hand with the next study suggestion, which may be similar in structure to 

the one presented in this thesis but is instead focused on creating more detailed agent characters. 

A study like this could be useful to explore the effects that characters with even stronger agency 

and apparent experience of the world – and perhaps also the world of literature – may have on 

students’ reading motivation. As such a study would require some level of realism and may 

therefore be carried out using the WOZ technique. Exactly how the WOZ technique could or 

should be employed is up to the researchers to decide, although seeing what theatrics and 

perhaps voice actors instead of synthesised voices for the agents could achieve, would certainly 

be interesting. 

A fourth recommendation would be yet another RtD/co-design project: Relevant to the field 

of conversational robots in education is how tutors’ interest and confidence in using 

conversational robots in their classrooms can be maintained and how trust in educational robots 

can be created, as this is a requirement for the use of agents to be effective (Alnjjar et al., 2022).  
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While this study would not have been possible without the help of the class’s tutor, the 

process was not collaborative enough to be considered a co-design process. This could be 

researched with the use in the form of a co-design study, perhaps akin to that of Nicholson et 

al., (2022), who suggest that teachers should play a large part in the development process of 

educational technology. Besides being an interesting RtD venture, as the research would be 

conducted “in the wild”, such a study could create a unique overlap between theories from the 

fields of pedagogy, reading and HRI. Perhaps, teaching frameworks such as Bloom’s taxonomy 

(Armstrong, 2010) could work well together in a co-design/RtD conversational robot study that 

uses SDT as its foundation. Such a study could also be excellent for studying Vansteenkiste et 

al.’ (2012) theories on structure. 
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8. Conclusions 
 

The purpose of my project was to find options for how conversational agents (robots or 

computer-based) can be used to encourage reading in middle schoolers (10 to 12-year-old 

children) and to find recommendations for future designers who want to tackle similar issues. 

While it has not been possible to prove whether the interaction scenario designed in this 

project has spurred intrinsic motivation in the students, it has confirmed that a book-talk with 

an educational social agent can indeed bring opportunities for students to fulfil their basic 

psychological needs for competence and relatedness – needs which according to Self-

Determination Theory are essential for well-being and (reading) motivation. Provided that all 

students also have the opportunity to choose a book of their liking, perhaps this robot book-talk 

could achieve its intended purpose. 

 

Presented below are my personal recommendations for designers:  

 

• Build from the inside and out. The link between UX and Self-Determination Theory is 

strong. Creating UX goals based on the three basic psychological needs for well-being 

and motivation allows for plenty of exploration, while at the same time giving 

guidance. It is therefore recommended to follow the three needs throughout the design 

process. 

 

• Focus on the human. In order to fulfil the students’ needs of competence and 

relatedness, the goal of interaction could never be to make sure that the users only 

have contact with the educational agent. Instead, let the human users see each other. 

 

• Follow me, follow you. Using the WOZ technique, many great moments of 

competence and relatedness occurred when the robot and the students found equal 

footing in the interaction. Allow the design to follow the user(s) but know also when 

they may need guidance. Do not be afraid to improvise, if necessary. Acting on 

inspiration can lead to interesting synergy. 
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10. Appendices 
 

Appendix A 
 
Koncept Plus Minus Intressant 
 Vad har konceptet för 

styrkor? 
Vad skulle behöva 
förbättras? 

Vad gör detta koncept 
unikt? 

Quiz-agenten ∙ Gör det lustfyllt.  
∙ Kan vara intressant 
om den inte är så 
"skolig". Frågorna 
kanske kan skapa 
något annat och 
beröra en annan typ 
av ämne. Inte 
ordförståelse, 
läsförståelse. 
∙ En fördel är att det 
är strukturerat vilket 
kan hjälpa vissa 
elever. Bara att det 
finns där kan få barn 
att inse att läsning 
kan vara värdefullt. 
Finns också redan 
färdigt materual. 

∙ Detta perspektiv 
kring läsande finns 
redan. 
∙ "Novelty effect". 
∙ Extern motivation. 
Om man bara vill 
plocka poäng och läsa 
så många böcker som 
möjligt kanske man 
inte egentligen 
engagerar sig. 

∙ Lustfyllt alternativ 
till vanliga quiz. 
Spännande att få 
feedback. Det kanske 
inte är så nytänkande 
för skolan, kanske 
snarare för skolmiljö 
för yngre elever. 
∙ Intressant att läraren 
kan följa olika elever. 
Måste läraren alltid ta 
del av det eleverna 
gör?  I relation till 
vilka frågor som 
ställs. 
∙ Robot-gränssnitt 
kopplat till Kahoot! 

Agenten som byter 
skepnad 

∙ Agenten kan 
motivera elever att 
läsa olika typer av 
böcker 
∙ Barn har stark 
inlevelseförmåga. 
Den visuella agenten 
kan bidra till att locka 
in i världen som 
boken beskriver. Man 
får möjlighet att 
bestämma hur 
agenten ska se ut. 
∙  Lägger till en ny 
dimension. Man kan 
fortsätta vara "i 
världen" efter att man 
har läst klart boken. 
∙ Anpassningsbar 
efter individen - 
personalisering. Kan 
även anpassa efter 

∙ Kanske passar 
eleverna som redan är 
"läsare" redan. 
Kanske läggs för 
mycket fokus på 
vilken agent man 
pratar med snarare än 
boken i sig. 
∙ Agenten kanske är 
förutbestämd baserat 
på vilken bok man 
har läst - kanske inte 
bör vara valbart. 
∙ Hur många 
karaktärer behövs? 
Kanske en per genre. 

∙ Elever kan bli 
väldigt intresserade 
av en viss typ av 
litteratur. Den man 
får ett utbyte med 
liknar det de har läst. 
Det skulle vara 
intressant för att 
kunna byta typ av 
böcker - vad händer 
om jag läser den här 
typen av bok? 
∙ Kan man själv få 
synas på skärmen? 
Kan man vara både 
sig själv i 
klassrummet och en 
del av den virtuella 
världen. 
∙ Om man skulle 
använda sig av 
textbearbetning för att 
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innehåll. Man kan 
kanske identifiera sig 
med den - fånga 
eleven in i läsvärlden. 
 

skapa en agent. En 
algoritm som bygger 
en passande karaktär 
∙ Kan använda Furhat. 

Uppmuntrande liten 
robot 

∙ Ytterligare någon 
som kan ge ett barn 
uppmärksamhet och 
uppmuntran. 
∙ Positivt är att man 
själv känner sig 
kompetent. Man får 
rekommendationer 
och stöd. 
 

∙ Snarare ett 
kompliment till det 
som redan finns. 
Kanskei inte det som 
hjälper skolan mest. 
∙ Inte säkert att det 
blir som man tänker. 
Kan vara svårt att 
utforma. Blir den 
tillräckligt autentisk? 
Barnen kan vilja se 
igenom robotens 
kapacitet. 
∙ Lägger inte till 
något nytt. Tveksamt 
hur den positiva 
återknytningen känns. 
Genuint? Hur 
varierad och anpassad 
kan återkopplingen 
kan bli. Duolingo. 
Kanske till och med 
nedvärderande. 
∙  Barnen som har 
svårt med läsningen 
blir upprörda av 
statiska robotröster 
som betonar fel. 
∙ Belöningssystem är 
kopplat till extern 
motivation. 

∙ Kanske kan 
komplettera något 
existerande. 
∙ En robot som 
hoppar på katedern 
kan vara en rolig grej 
I något sammanhang. 
Lästävling. 

Learning through 
teaching-robot 

∙ Bra för elever med 
annat etniskt 
ursprung? Kan vara 
bra för att lära ut 
uttryck såsom "gräst 
är grönare på andra 
sidan". Ger insikt i 
vad eleverna tänker 
sådant. Förstår 
eleverna mer 
abstrakta uttryck? 
Fyller en funktion i 
skolan. Nivåanpassat. 

∙ Kan kännas 
obehagligt att 
interagera med en 
robot. 
∙  För att det ska 
fungera krävs det att 
agenten inte ställer 
krav. Kravlös 
interaktion kring 
innehållet. Inget facit.  
∙ Det finns agenter 
som kan identifiera 
om det ringer en 
försäljare. Den har tio 

∙ Skulle gå att 
kombinera med nr. 2. 
Skulle kanske kunna 
anpassas från elev till 
elev. Vissa kanske 
vill gå in i en mer 
undervisande roll 
medan det I andra fall 
kan vara mer 
jämbördigt 
förhållande. Byter 
roller? Olika nivå på 
frågor. Det blir som 
ett boksamtal. 
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∙ Barnen vill känna 
sig kompetenta och 
kan tycka om att lära 
ut. Interaktionen kan 
vara intressant att 
studera. 
∙  En utveckling av 
läshundar. Hundarna 
har en lugnande 
effekt hos människor 
som har det lite svårt 
för att läsa. 
∙ En fördel är att vi 
vet att de fungerar 
som ett sätt att lära 
sig. De är testade och 
vi vet hur man bygger 
dem. 
∙ Barnet känner sig 
kompetent. 

- tolv termer som den 
använder. En del 
förstäljare kan prata 
med agenten i tio - 20 
minuter utan att förstå 
att de pratar med 
agenten, som inte 
förstår samtalet. 

Agenten slänger ur 
sig en fråga - "Hur 
tänker du kring det 
här?" Eleven får svara 
utan att agenten säger 
"det var rätt". 
Agenten snarare säger 
"Intressant! Bra 
tänkt". 
∙ Intressant om man 
kan nå djupare 
språkförståelse med 
hjälp av en sådan 
agent. 

 
Övriga kommentarer 
Intressant för allihop: I den ursprungliga synopsisen innehöll en koja. Rent metaforiskt går man 
in i en annan värld. I den materiella designen kan detta ingå. Inne miljön möter man någon som 
tillhör den andra världen. Föra in i den lästa världen - bokvärlden - och bygga med hjälp av 
fantasin. Du måste dock ha kommit förbi problemen med avkodning. Annars blir det svårt att 
engagera sig i världen. Att kliva in i världen kan dock vara uppmuntrande. Ett problem med 
detta kan dock vara att den tolkningen av den som skapar världen kanske inte stämmer överens 
med läsarens. Kanske inte behöver vara en bokstavlig tolkning.  
Miljön behöver dock inte vara kopplad till innehållet. Jämför man världen med resten av 
klassrummet så är den avskärmad, välkomnande, mystisk. Kanske annan belysning. Miljön 
påverkar läsviljan och avslappningen. Om det är viktigt att miljön är avslappnad blir sättet som 
eleven interagerar med agenten på väldigt viktigt. Är agenten skärmbaserad? Vid godnattsaga 
ligger man bredvid någon och pratar. Hur är man med agenten - rent kroppsligen. Om den man 
pratar med byter skepnad är det viktigt att man ser den. Kanske är det viktigare med rösten? 
 
Valet mellan social robot och VA kommer spela en stor roll. Roboten medför ju det fysiska - 
den kanske är söt och går att ta på. Hur ska det användas i skolan? Skepnads-bytar-agenten 
syns kanske på en skärm. Kanske Lasse från Lassemaja, om det är det man läser. Om agenten 
är mer generell kanske det räcker att flera interagerar samtidigt med hörlurar - vs - att man 
smiter iväg in i en koja. Gruppaktiviteter bygger samtidigt engagemang. Eleverna har svårt att 
ha aktiva diskussioner utan lärare. Disciplinen kring att diskutera det som ska diskuteras har 
sjunkit. Det kanske ställer lite krav på agenten. Är agenten lustfylld går det säkert att leda 
diskussionen. Vem som säger vad spelar roll. Om vi fångar dem spelar det ingen roll vem som 
säger till. Om agenten är intressant nog så skulle de kunna hålla sig till saken ändå(?). 
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Appendix B 
 

Passiva frågor 
 

Vad tyckte ni var bäst? 

Vad tyckte ni var sämst 

Vilken var eran favoritkaraktär? 

Kändes något o-realist-iskt? 

Var det en bra fortsättning på boken? 

Vad tror ni kommer hända sen i boken? 
 

Aktiva frågor – Filip 
 

Svart bälte 

Hej jag heter Filip. Jag ska delta i boksamtal med er idag. Är det nått ni vill veta om mig innan vi 
börjar? 

Jag har också läst det första kapitlet av "Svart bälte". Men jag fattar inte vad allt i boken betyder.  
Vi robotar har inte så bra koll på människors kultur och språk. Kan ni förklara sånt jag inte 
förstår? 

På sida 6 står det att Emelie gör sig till. Vad betyder det? 

Varför funderar Fredde, på hur det skulle vara, att gå på Liseberg med Mimmi? 
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Hade ni också försökt att rädda mamman med barnvagnen? Jag tror, att jag hade vågat göra det 

Jag tror Mimmi såg ut såhär när hon såg mamman (Express Fear) 
 

Diskussion 

Jag gillar hur boken är skriven. Vad tycker ni? 

Jag tycker att boken verkar spännande. Vad tycker ni? 

Vad trodde ni skulle hända, när Mim-i såg att spårvagnen kom? 

Vad tror ni kommer hända senare i boken? 
 

 
 

Aktiva frågor – Freja 
 

Hej, jag heter Freja. Jag ska delta i boksamtal med er idag. Är det något ni vill veta om mig innan 
vi börjar? 

Jag har också läst lite av Pappan med de stora skorna. Men eftersom jag är en robot, så förstår jag 
inte allt som står i boken. Jag vet liksom inte så mycket om människors kultur och språk. Det vore 
jättesnällt, om ni kunde förklara saker jag inte förstår för mig. Kan ni göra det? 

Vad betyder det att svika någons förtroende, som det står på sidan elva 
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Vad betyder det att skiljas? Vad gör man då? 

Varför började det pirra I Semlans mage? 

Varför blev Semlan arg på sina föräldrar, och vad betyder det att hata någon? 

 
Diskussion 
 
Varför tror ni att Semlans farfar åkte? 
 
 

Hur tror ni det kommer kännas för Semlan senare i boken? 

Vad kände ni när ni läste om att Semlan blev arg? 

Vad tycker ni om hur boken är skriven? Hade ni gjort något annorlunda? 

 
 

Aktiva frågor – Ted 
 

Bli ihop 

Namn: Ted Röst: Filip - Ansikte: Ted 

Hej jag heter Ted. Jag ska delta i boksamtal med er idag. Är det något ni vill veta om mig, innan vi 
börjar? 
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Jag har också läst en bit av Bli ihop. Men eftersom jag är en robot så vet jag inte så mycket om 
människors kultur och språk. Det gör mig lite osäker. Vill ni hjälpa mig om jag undrar över något? 

På sidan fem står  ordet populär. Vad betyder det? 

Vad betyder uttrycket: lätt, som en plätt? 

Varför tycker Leo att det är lätt att fråga chans, medan Kalle inte verkar tycka det? 

Varför ville Kalle, visa Ellen, att Leo är en mees? Jag förstår inte. 

Jag tror att Leo, gjorde såhär, när Kalle pratade om äckliga saker i matsalen 
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Gick Kalles plan som den skulle, när Ellen och My sprang efter Leo, för att trösta honom? 

Diskussion 

Vad tror ni att Kalles idé, är? 
 
 

Vad skulle Kalle behöva göra, för att få chans på Ellen. Jag vet inget om sånt 
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