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Nowadays, knowledge workers spend most of their working time seated that is leading them 

to have sedentary life-styles. Sedentary life-styles can lead to many health risks including high 
cholesterol, high blood pressure, depression, overweight and obesity. Staying physically active 
during workday is one approach that could prevent the negative impacts of sedentary life-styles. 
In this millennial era, most workers are sturdily interested in maintaining their physical well-being. 
Embodied social robots can be used as a tool to create physical exercises that can be followed 
by users. Furthermore, social robots can also act as a behavior eliciting agent. The use of gami-
fication to improve user engagement is trending and has yielded positive results in motivating 
users. These factors led the designing of a gamified social robot concept to encourage physical 
exercises to be conducted on breaks at work. 

 
In this thesis’s scope, the goals were to understand the user needs and expectations towards 

an exercise coaching robot, the role of gamification as a persuasion technique and finally to create 
design guidelines for a break exercise coaching robot. In order to achieve the goals, a user study 
was conducted for university students and employees from generation Y by sending out ques-
tionnaire related to physical exercise at work. Based on the user study results and research on 
related work done previously, the Fitbot conceptual system was designed. Fitbot consists of a 
gamified mobile application and an interactive Nao robot that provide exercise lessons. Fitbot 
robot is capable of performing several arms, hips and legs exercises where as Fitbot mobile ap-
plication assist user in selecting the exercise type that they would like to execute and keep the 
users engaged through various gamification techniques.  

 
As mentioned above, knowledge workers spend most of their time seated while at work and 

Fitbot aims to motivate them to perform more physical activeness at work. A user can interact 
with either Fitbot robot or the mobile application to initiate a suitable break-exercise. The mobile 
application will visualize the user about his/her physical activeness in related to body parts such 
as arms, legs and hips. The user is able to select a preferred break exercise that he/she prefers 
to accomplish via voice command to the robot or via mobile application. Upon activation of the 
exercise, Fitbot robot will be begin the exercise while interacting with the user with voice, gaze 
and body gestures. Once the exercise demonstration is completed, Fitbot prototype will check 
user performance and the feedback is delivered via both robot and the mobile application. 

 
After the designing phase of the Fitbot conceptual system, a user evaluation was conducted 

with 10 participants in order to validate thesis’s goals. According to the user evaluation results, it 
is evident that use of gamification enhanced user’s motivation to interact with the Fitbot robot to 
perform break exercises. In addition to that, the test participants also highlighted several robot 
design functionalities such as use of voice, gaze and joint movements should be examined further 
when developing an exercise robot application. Overall, the results of this thesis can be used in 
the future when designing a gamified social robot concept. 
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1. INTRODUCTION 

1.1 Background and motivation 

 

 

In 21st century, workplaces are becoming increasingly sedentary that requires less mo-

bilization from the workers. According to a research done by Neville O et al.[31] in 2010 

and a worker sedentary behavior study done in Australia, it can be seen that most 

knowledge workers spend most of their time seated and often not required to move 

throughout their working day [[4]. Having seated for a longer duration eventually encour-

aging them to lead sedentary life-styles with less physical activity at work. World Health 

Organization (WHO) states that, being physically inactive could lead to many health risks 

such as high cholesterol, high blood pressure, depression, overweight and obesity [1,55]. 

Integration of physical activities such as exercise breaks during the workday could be an 

ideal practice to keep the employees stay energized and focused while also maintaining 

their physical wellbeing [22]. The traditional and the typical approach of getting physical 

exercise guidance is usually conducted by an expert human in the field known as a per-

sonal trainer. But, receiving a service of a coach at work place on daily basis could be 

expensive, less feasible in terms of availability. 

 

With the growth of mobile application development, there are many fitness applications 

available in order to promote physical well-being. However, most of the existing solutions 

are only capable of prompting a reminder to the user to take a break from sitting. How-

ever, a real-time data illustrating mobile applications that are integrated to an exercise 

coaching agent are yet to be developed.  Previously done user experiments [47] sug-

gests that social robots can act as a behavior eliciting agent such as a personal therapist. 

Also, social robots can be used as a tool to create embodied interactions in a more hu-

man way. Hence, as we are gradually turning in to use of reliable automated services 

such as robots, we want to use a humanoid robot integrated with a mobile application to 

create a self determination to perform physical exercise at workplace. 

 

In order to design a humanoid robot as a tool for employees that could successfully have 

a positive impact on physical wellbeing and productivity at work, it is vital to understand 
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worker’s needs and incentive together with expected HRI (Human Robot Interaction) ex-

perience with the robot [1]. Apart from the technological rise of robotics technologies, 

use of gamification as tool to motivate humans is also on the rise. Gamification is a con-

ceptual design approach where designers utilize various game-like elements in non-

gaming context. As a result, today various software applications and services are inte-

grated with gamification. When analyzed the data gathered by previous studies, gener-

ation Y people, also known as people who were born between 1980 and mid 1990s 

already acquainted and interacting with gamified applications and services in their daily 

lives. Since the focused user group of this thesis is knowledge workers who belongs to 

generation Y, our aim is to design and discuss the implementation of a gamified human-

oid robot as a break exercise coach that can be utilized by generation Y employees at 

work to perform break exercises. As designing a service’s or products characteristics in 

a way that affects human behavior is identified as persuasive design, this thesis focuses 

on utilizing robot features and gamification to make an impact on generation Y users’ 

behavior.  Additionally, this will also give us the opportunity to evaluate the robot with 

test participants to explore and understand user’s expectations towards exercise coach-

ing robot agent, use of gamification for motivation and HRI in general. Finally, this thesis 

aims to create design guidelines for persuasive break exercise robot. 
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1.2 Research objectives and questions 

 

The main objective of this thesis is to design and evaluate a physical exercise coaching 

social robot with the use of gamification in order to motivate knowledge workers at work 

to participate exercises more often. The novelty on this thesis is to design a conceptual 

prototype using HRI and gamification to design and measure the user experience of a 

social robot to support physical exercise. In order to measure and validate the impact of 

the proposed design, user testing is conducted to gather findings of user experience of 

the designed prototype and finally to provide improvements and design implications of 

designing persuasive robots as an intelligent exercise coach. 

 

This thesis concentrated on following three research questions:  

 

RQ1: What are the user needs and expectations towards the exercise robot? 

Research question one mainly focuses on identifying user needs of using an exercise 

robot at work context and consequently recognize millennial knowledge workers expec-

tations.  

 

RQ2: What is the role of gamification towards user persuasion for conducting 

break exercises? This thesis discusses a conceptual implementation of a combined 

system of HRI and gamification. Gamification is used to create an engagement to take 

break exercises with Fitbot social robot while at work. Hence the second research ques-

tion focuses on investigating the role of using gamification in this context. 

 

RQ3: What are the design guidelines for a gamified robot as an exercise coach? 

As the final research question, this thesis emphasis on outlining design implications 

and design guidelines for future designers and researchers in the area of creating a 

persuasive exercise robot at work. 
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1.3 Research process and structure of the thesis 

 
 

Figure 1: Research process flow 

 

As Figure 1 illustrates in Step 1 this thesis discusses the related work done in the area 

of social robots and gamification. In this section a brief introduction to the main topics 

are given first and then the related studies done in past explained in detail. Step 2 dis-

cusses the pre-study conducted with test participants in order to get acquainted with the 

research problem that the thesis should focus on. The concept design implementation of 

the Fitbot system is described and illustrated in Step 3. Evaluation phase is done is Step 

4 with test participants and the findings are discussed through statistical and contextual 

data analysis. Finally, in step 5 concludes the work done in this thesis’s scope along with 

the design considerations for future work in the field. 
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2. RELATED WORK 

 

The first section explores the definition(s) of social robots based on previously done re-

search and nominates Nao robot to be developed as Fitbot robot. The latter sections 

discuss the use of social robot in general. 

2.1 Social robots 

Robot Institute of America defines robots as: “A robot is defined as a reprogrammable, 

multifunctional manipulator designed to move material, parts, tools, or specialized de-

vices through various programmed motions for the performance of a variety of tasks” [44 

,p 309]. It can be seen that this definition is mainly focused on industrial robots that func-

tions in fully or semi-autonomous modes. However, by referring to previous studies done 

by Engelhardt in 1992 and analysing the robot products available, he attempted to define 

what social robot means by classifying the attributes of a social robot such as the form, 

modality, autonomy, social norms and interactivity. According to a study done by Bart-

neck C et al [6] , a social robot should be able to understand and impersonate human 

activities that forms social norms, values and standards. The proposed design guidelines 

for social robots by Bartneck C et al [6] indicate that in order to avoid confusions and 

false expectations the size, shape, material qualities of the robot should match to its 

intended purpose. The study done by Bartneck C et al. [6] points out that a robot should 

be able to recognize and respond to natural human communication modalities including 

both verbal and non-verbal cues such as speech, tone of the voice, body gestures and 

postures. Furthermore, Bartneck C et al. [6] also suggest that robots should operate ac-

cording to human social rules and adapt to human behaviour when interacting with hu-

mans.  

  



6 

 

 

 

Figure 2: Social robot examples: Pepper(left), Nao(middle) & Jibo (right) [36] 

2.1.1 Social robot commercial applications 

 

According to the personal service robot unit sales and forecast statistics done by Ro-

botic Industries Association in 2018, sale forecast of personal service robots also known 

as social robot sales is expected to show an exponential growth in near future. As the 

Figure 2 illustrates, between 2018 and 2020 household robot sales are expected to sur-

pass 30 million units worldwide. This evidently indicates that the robotics technologies 

are evolving rapidly, and people are getting used to interact with robots in their daily lives 

more frequently [52]. 
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Figure 3: Personal service robots sales forecast by Robotic Industries Associ-

ation [42] 

 

Nowadays social robots are being used at the experimental level in improving human 

social and physical health. For instance, Kidd et al. [12] designed a table top robot to 

help users in losing weight. The aim of this research was to observe whether the users 

are being able to formulate an enduring alliance with the robot. According to their long-

term user study findings they confirm that human is capable of forming a long-term rela-

tionship with something that can speak, uses social cues and visualizes a human.  

For instance, Juan et al. [23] designed a socially assistive robot (SAR) concept for elderly 

people. Their SAR system was built on interaction techniques including facial expres-

sions, speech recognition and other communicative gestures such as hand gestures. 

The designed SAR system is intended to produce intrinsic motivation that targets to mo-

tivate elderly people in physical workouts. Upon development of SAR system, they con-

ducted a user study to evaluate the systematic approach and its usefulness in physical 

exercise context. SAR system consist of various exercise interaction methods. Workout 

game exercise is fast paced, demonstrated to the user step by step while providing real-

time feedback similar to a traditional physical trainer. In contrast to the Workout game 

method, other exercise interaction methods including Sequence game and Memory 

game demonstrates multiple steps at once and let the user follow without providing con-

tinues feedback. According to the user evaluation results Juan et al [23]. concluded that 

the user satisfaction was better in workout game mode. This implies that users were 

motivated in continues interaction with robot while performing the exercise. 
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Furthermore, their study also assisted them to examine physical embodiment of a social 

robot in general human-robot interaction (HRI). To evaluate the effectiveness of physical 

embodiment, Juan et al. [23] designed two SAR systems in which one system consist of 

a physical robot and the other with a virtual robot and evaluated with test participants. 

As a result, Juan and the team observed that physically embodies robot is strongly pre-

ferred over a virtual robot and there therefore state that the physical embodiment of robot 

in HRI generates positive effects. In addition to this research, in 2003, Bartneck et al. [8] 

also designed a robot system named eMuu which consist of physically embodied robot 

and a virtually created robot character to evaluate the impact of physical embodiment in 

HRI and concluded that users tend to put more effort in assigned tasks when interacting 

with the physically embodied robot. 

 

Figure 4: Physically embodied eMuu in user evaluation [7] 

In addition to the experiments conducted by researchers, in today’s world, physically 

embodied robots are put to work by various vendors. Care-O-bot [34] is a mobile social 

robot developed by Fraunhofer Institute for Manufacturing Engineering and Automation 

in 2015 to support humans in domestic environments. Based on its embodiment design 

shown in Figure 5, A Care-O-bot can be customized to equip with arms or without arms. 

The display integrated on the head of the robot can be utilized as a digital user interface 

for users to interact with the robot. Today this robot is being used as a receptionist at 

Germany’s SATURN electronic retail store chain as a strategy to improve SATURN’s 

customer’s shopping. Paul, the name given to Care-O-bot used at SATURN can interact 

with customers using the integrated loudspeaker and the microphone. According to SAT-

URN’s press releases the one-year trial execution of Paul yielded positive results in one 

store in Ingolstadt, Germany, the management has expanded Care-O-bot’s service to 

multiple SATURN outlets across Germany. 
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Figure 5: Care-o-bot embodiment design. with hand joints (left) without hand 

joints(right) [11] 

 

2.1.2 Role of feedback in interactive technologies 

 

When designing a system that is capable of providing feedbacks through various 

channels it is important to choose and implement efficient feedback mechanics in order 

to let user grasp the information at ease. Therefore, this thesis will emphasis on the 

feedback channels offered by the robot and mobile application. 

 

An information provided by a mediator in related to one’s performance can be consid-

ered as a feedback [19]. From early stage of living, humans receive feedback on numer-

ous occasions and hence fairly familiarized on the concept. As J. Hattie et quotes, “Feed-

back is one of the world most powerful influences on learning and achievement” [19, p. 

81] the ideology of feedback is being used across different sectors. For example, at ac-

ademic institutes, receiving feedbacks from an educator is one of the key aspects that 

determines the student’s performance. Furthermore, in organizations receiving feedback 

from colleagues, subordinates and managers is used to measure an employee’s perfor-

mance at work. In addition to that, feedback mechanisms are also integrated into in to-

day’s interactive technologies more than ever. In 2003, Jaap Ham and Cees Midden 

discussed two types of feedbacks: Factual feedback and social feedback. Factual feed-

back is about reconciling a feedback with abstract facts [20]. For example, a speedom-

eter that shows the current the speed of a moving vehicle, a thermometer that displays 



10 

 

the current temperature of the surrounding, a video game screen that prompts when a 

level is completed gives factual feedbacks in related to what user performed (Figure 7).  

 

 

Figure 7: Factual feedback example shown from Clash of Clans mobile game 

 [51] 

 

 

On the other hand, social feedbacks are about how people exchange feedbacks to 

one another. Social feedbacks consist speech cues, body gestures and postures. In 

2003, Jaap Ham and Cees Midden argue that social feedbacks are more powerful in 

terms of persuading to change human behaviours [20]. When observed, in education, 

marketing, therapies and other social interactions we can see that social feedback is 

used frequently to give both positive and negative feedbacks in order to create a behav-

ioural change. For instance, today’s various sales marketing advertisements and pro-

grams are using positive human vocal cues such as speech, laugh, sound effects; body 

gestures such as thumbs up/ down, hand gestures to promote their brands. 

 

Most social robots are capable of producing factual feedbacks due to the implemen-

tation(s) of its technology. For example, the technological equipment integrated into ro-

bot’s embodiment such as cameras, IR (Infrared) sensors, tactile pressure sensors can 

provide event driven factual feedback. In addition to that most modern robots are also 

capable of connecting to the internet and provide live feedback.  For example, a robot 

could provide abstract information about the surrounding such as the distance to nearest 

collision point, signalling object recognition and with the help on internet access, a robot 

could provide location and weather information.  On top of that, humanoids: the social 

robots that mimics a physical appearance of a human can make higher degree of social 
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feedbacks. This is because humanoids can have eyes, arms, legs and joints which ena-

bles them to impersonate human behaviour. For example, a humanoid can use neck 

movements while conversing and perform body gestures using arms, hip joints to make 

the interaction more human-like. As discussed, social robots are capable of providing 

both factual and social feedbacks through various channels. Therefore, as stated above 

the implementation of efficient feedback mechanics is important. 

2.1.3 Role of gaze in social cues 
 

A social robot that has a face can be further utilized to make user interactions much 

more natural by implementing social feedback. For example, with a face a robot has the 

capability of making an eye contact with the user and hence to make a more human-like 

interaction. 

 

When it comes to natural communication, eye contact also known as eye gaze has a 

big impact on human behaviour. This is because when humans are communicating, they 

look at each other and use eyes to convey the message to the receiving party. Since 

most social robots have eyes embedded into their physical embodiment, robot’s gaze 

could be utilized to enhance the communication between the human and the robot to 

more human-like manner.  Over the decade there has been many researches done re-

lated to gaze interactions. Particularly it seems that most of researcher’s focus was gaze 

in human-human conversations [17]. Gaze in conversations can be used to direct the 

conversional attention. For instance, Admoni and Scassellati [17] state that when people 

are listening to someone, listeners gaze is focused towards the speaker and speakers 

gaze is targeted to the listening audience for the most part of the conversational time. 

They further discuss the behaviour of the gaze interactions between two individuals in 

which one person is an instructor and the other person is the follower. They state that 

habitually instructor’s gaze is not directly looked into the follower’s eyes when the pur-

pose of the sentence is delivered. Moreover, this study shows that extroverts prefers 

more eye contact compared to introverts. Nonetheless the amount of gaze used depends 

on the interpersonal dynamics between the conversational partners. This illustrates that 

gaze in natural communication not only depends on the type of the conversation being 

made, but also with the personality and dynamics of the people. When it comes to robot 

gaze behaviours, the research done by Admoni and Scassellati indicates that robot gaze 

prompts less meaningfulness compared to human gaze. Nevertheless, they also state 

that robots that are capable of performing gaze can be utilized for multiple purposes such 

as in conversing, narrating and collaborating with humans. 
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Conversation: Conversing with humans is one of the most prominent features of so-

cial robots that make robots more human-like. Speaking with a human can be also con-

sidered as the main communication technique of the robot. Many studies have discov-

ered that robot gaze in conversations can make the listeners active participants, improve 

listeners perception toward the social robot’s naturalness. However, performing random 

gazes during a conversation could detach the listeners from conversing with the robot. 

Therefore, conversationally driven gaze is key to harness the maximum attention of the 

conversational partner [17]. 

 

Narration:  In addition to conversing, there can be situations where the social robot 

is taking a role of a sole speaker among the users. For example, social robots are often 

required to perform explanations, lectures, presenting. In these situations, it is important 

to direct the gaze towards the subject or the listeners based on the context. For example, 

when the robot is required to present, the gaze is more directed towards the listeners 

whereas when the robot is tutoring or guiding, the listeners seize the information better 

when the gaze is directed to the subject [17]. 

Collaboration:  Social robots can collaborate with humans who are aiming to achieve 

a goal. For example, when a robot is assisting a human to complete a certain task, con-

tinues feedback is given by the social robot. This is primarily to give status of the task 

progression to the user and also to engage the user in completing the task. Admoni et 

al. [17]. specifies that nonverbally given feedback makes the user perform the task faster. 

With nonverbal gaze feedback, use can interpret the state of the task effectively and 

handle his/her actions accordingly to proceed towards the task completion  

 

2.2 User Experience and Gamification 

In below section we pitch the term gamification by using the association between 

games and gamification.  Then the most widely known elements of gamification are ex-

plained with illustrated figures. User experience model(s) and Gamification design prin-

ciple(s) that can be applied in this thesis’s work are discussed next. Subsequently, vari-

ous enterprise gamification examples are discussed. In final paragraphs the persuasion 

of gamification for millennials is discussed. 
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2.2.1 Hedonic user experience with gamification 
 

 

According to Hassenzahl [27], when a product is introduced to a user, he/she individually 

constructs a high-level product character that describes the product’s attributes. These 

attributes can be categorized into two groups; Pragmatic, Hedonic attributes (Figure 8). 

Pragmatic attributes signifiers product attributes that requires to fulfil intended user 

goals whereas Hedonic attributes are the product attributes that signifiers user’s psy-

chological well-being. In typical software product development, Hassenzahl emphasis 

that “usefulness”,” controllability” and “supporting” are some examples of pragmatic at-

tributes and “exciting”, “interesting”, “impressive” can be considered as hedonic attrib-

utes.  

 

 

Figure 8: Model of User Experience by Hassenzahl [27] 

When developing Fitbot features to validate user needs and expectations towards an 

exercise coaching robot system, it is important to design sufficient pragmatic and hedonic 

attributes in FitBot system and evaluate with test participants. In FitBot context, the tar-

geted pragmatic qualities would involve around controllability and operability that as-

sist users in performing break-exercises with the Fitbot robot. When explored design 

principles to construct adequate volume of hedonic attributes, Juho H et al. [24] suggests 
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that gamification can be utilized as a design solution to construct certain hedonic attrib-

utes. Therefore, inspiration as a hedonic quality is aimed to achieve in this thesis’s 

scope through gamification. In addition to that, Hassenzahl et al. [27] published a UX 

(User Experience) model named Basic inference model (Figure 9) that describes the 

relationship between a beauty against pragmatic and hedonic attributes of a product. In 

their study they argue that beauty of a product is dominant factor that affects both prag-

matic and hedonic qualities. According to Basic inference model, beauty of the product 

directly affects hedonic qualities whereas pragmatic qualities are affected indirectly. Has-

senzahl further discusses that beauty directly influences the goodness and goodness 

directly affects pragmatic qualities of a product. Hence in this thesis’s scope, while trying 

to construct hedonic qualities via gamification, beauty should be also considered in to 

improve pragmatic qualities. 

 

 

Figure 9: Basic inference model [25] 

2.2.2 Games and gamification 
 

According to Nick Pelling in 2002, the gamification is about designing enjoyable yet 

fast game-like digital interactions in user interfaces.[32]. To add this point, in 2012 Hu-

otari & Hamari also highlighted that in order to create a value addition to an existing 

system, integrating game full experience can be perceived as gamification. In other 

words, gamification is mainly about introducing game elements in a non-gaming context 

in order to gain the benefits offered by video games. Over the time, the popularity of 

using gamification became enormous that gamification as a software services invented 

in larger scale [15]. Bunchball and Badgeville [10,5] are two popular examples for gami-

fication tools introduced for enterprise applications. 

In past times and also nowadays, it is well seen that video games are branded as a 

hobby or an activity that has a negative impact of a player.  Time consumption, addiction, 
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social isolation is considered as some of the most highlighted effects in related to video 

games. Despite video games being criticized for nurturing negative effects on people, 

many researchers have also stressed out numerous benefits related to human behaviour 

by playing games. Cognitive benefits, social benefits, emotional benefits and motiva-

tional benefits are some of the main benefits that are discussed. According to the studies 

done by Isabela Granic and her team[18], it is discussed that video games can improve 

user’s cognitive behaviour so that that user’s ability to create problem solving strategies, 

degree of multitasking, efficient attention allocation, accurate mental rotation skills get 

improved. In addition to that users’ social behaviours can be improved as video games 

promotes leadership and organization, by creating a competitive and cooperative envi-

ronment. Motivational behaviours can be enhanced since video games consist of incre-

mental praises, sense of completeness. Furthermore, users could also gain emotional 

benefits by playing video games. The studies have shown that video games can reduce 

anxiety, calm user’s mood, and grant relaxation. 

2.2.3 Skill atom principle in gamification 

 

In 2015, Deterding et al. [48] explicates a gamification concept, skill atoms, which 

describes an action-feedback circle between the user and the system over a predefined 

challenge. The concept of skill atom relies entirely on user’s current state of strength to 

perform an action in order to surpass a challenge. Upon taking an action, the system 

activates and captures the user input and process based on the rules defined in the 

system and produce a feedback that determines user’s performance. Iterative interaction 

of skill atoms between the user and the system will eventually leads the user in cultivating 

the skill while improving the user understanding of the overall system. From the user 

perspective, this repeated interaction with the system produces further skill atom com-

ponents such as goals and motivation.  

 

Figure 10: Skill atom diagram [50] 
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In skill atom context (Figure 10), the goal states the ultimate objective for the user to 

engage with the system. The goal has to be pursued by the user. The challenge is re-

ferred to the barrier that the system created based on user’s current strength in order to 

measure user’s progress towards achieving the goal. Challenge is the key component 

that binds the user on engaging with the system in order to achieve the goal. With the 

goal and target in mind the user could develop a motivation that psychologically ener-

gizes the user to interact with the system continuously. The interactions that the user can 

perform with intention on completing the challenge are illustrated as actions. Actions are 

the inputs to the system which then will be measured in accordance to the rules defined 

in the system. The rules can range from technological algorithms, contextual rules and 

physical laws. Based on the rules, the system generates a feedback for the user. The 

feedback usually represents how well user responded to the challenge [48]. 

 

2.2.4 Affordance of gamification elements in physical ac-

tivity context 
 

According to the TTM (Transtheoretical Model) by Prochaska et al. [40] when an in-

dividual goes through a behavioural change, he/she advance through five stages of 

changes (Figure 11).  The Precontemplation stage, the individual has no intrinsic moti-

vation to take an action. When the individual reaches Contemplation stage, he/she be-

gins to develop intentions to take part in the action. In this stage the individual can stay 

from shorter period to longer period depending on how fast they grow their intention to 

make an action. In Preparation stage the user has developed sufficient intention and is 

likely to take an action in immediate future to change their behaviour. When the individual 

reach to Action stage, he/she has achieved a behavioural change within a shorter pe-

riod. Finally, in Maintenance stage the individual has changed their behavioural contin-

uously for a longer period. 
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Figure 11: TTM stages [54] 

 

 

When an individual progress through above behavioural change stages Maximilian et 

al. [29] describes that the individual’s motivation shifts from extrinsic to intrinsic motiva-

tion. Therefore, it has been grasped that gamification can be used to motivate an indi-

vidual from Precontemplation stage to Maintenance stage. The study conducted by Max-

imilan et al. [29] discusses that the behavioural change in physical context that individu-

als’ encounters has an effect of how they perceive the gamification elements. In their 

main study they have conducted an online survey to examine the persuasiveness of 

gamification elements in physical exercise context. The user group for this study was 

divided in to two categories in related to users’ stage in Transtheoretical Model. Low-

TTM is the first participant group where the users who are in the early stages of the 

Transtheoretical Model whereas the High-TTM group of users are in the latter stages in 

Transtheoretical Model. In other words, these two types of users can also be divided as 

users who are new to try physical activities and users who already engaged in physical 

activities.  
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Table 1: Gamification element persuasiveness results between Low-TTM and 

high-TTM user groups [29]. 

 

By examine the results shown in Table 1 by Maximilan et al. [29], people who are yet 

to develop a self-determinant towards physical activities tends to show more engage-

ment when the gamification elements such as Rewards, Points, Unlockable content and 

Personalized goals are presented. On the other hand, people who already developed a 

certain self-determination for physical activities are also motivated by the gamification 

elements including Points & Rewards. Furthermore, this user group also shown their 

interest in having other gamification elements such as Badges, Social collaboration, So-

cial competition and Challenges. 

 

In below section, several gamification elements will be explained in detail with the exam-

ple of Swarm mobile application developed by Foursquare. Swarm is a personal lifelog 

mobile application developed in mid-2014 that allows users to share their visited loca-

tions with friends 

 

Badges are often awarded in both games and real-life scenarios to recognize an 

achievement of a Challenge. In gamified platforms badges comes in form of digital im-

ages resemble something that relates to the challenge/ milestone. The user has the abil-
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ity to unlock the badges by performing various actions in the gamified context. The un-

locked badges are showcased in user’s profile. Figure12 shows an example of badges 

unlocked in Foursquare mobile application. The Clippy badge shown in Figure 12 is 

awarded when user visits to a hair salon and mark check-ins in Swarm. 

 

 
Figure 12: Foursquare Swarm Badges(left) Foursquare leader boards(right) (Cur-

tesy of Swarm mobile application) 

 

Often, Points and leader boards are associated together in gamification. Points are usu-

ally the control factor of leader boards. In the gamified context, points are merely the 

digitalized currency. Depending on the setting, points can have various classifications 

such as experience points, coins, energy points, cups, gold, tokens. Nevertheless, it 

brings an economical sense to the user, so that user can exchange earned points to 

unlock, upgrade his/her experience on the system. In a gamified context, there can be 

more than one-point types. For example, there can be a situation where the users can 

earn gold that can be only used to spend whereas earned cups are exclusively used to 

create a leader board or a ranking system. This does not mean that having more point 

types is always better. Using the correct combination(s) of point-types can yield better 

outcome. Figure 12 illustrates how Swarm’s earned coins produces the leader board. 
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Progression:  In gamified systems, badges points, leader boards are mostly accu-

mulating into a progression. Progression denotes the feedback generated by the gami-

fied system. The more users engage within the gamified system, the more feedback they 

get. Progress is usually a collection of points, rewards such as badges/ unlockable, up-

grades and social status. It has to be well aligned with the context in order for the user 

to feel more sense out of it and progress. As Swarm application’s main engaging activity 

is to make check-ins by the user and consequently unlock collectibles, Figure 13 show-

cases they have made their progression around the collectibles. 

 

 

Figure 13: Progression & social connectivity in Foursquare mobile application 

(Curtesy of Swarm mobile application) 

 

It can be argued that given all the badges, points, progression features, the ability to 

connect with a social community cannot be ripped off from its design. With social con-

nectivity, users can interact with each other and spectate each other and showcase their 

achievements. Figure13 exemplifies how users can interact with each other and spectate 

in Swarm application. This is because, it seems that the effect of other gamification ele-

ments can be further amplified when an individual’s achievements, progression, rewards 

are visible to others. This could also create competition between individual users that 



21 

 

triggers extra user engagement. Additionally, Swarm enables users to share content 

across multiple social media platforms such as Facebook and Twitter. This allows the 

user to create cross-platform content that can be post in multiple social media networks. 

2.2.5 Enterprise applications of gamification 
 

In this section the use of enterprise gamification solutions implemented at work related 

contexts are discussed. SAP is an enterprise software tool widely used by organizations 

globally that enables business organizations to manage their operations such as finance 

operations, supplier/ vendor management operations, customer management. SAP tool 

providers also introduced a cloud-based gamification platform in order to increase user 

engagement of SAP and to improve user adoption to the SAP system. Figure 14 and 15 

shows an example of this SAP gamified platform where the user is able to see the sta-

tistics of his/her badges, achievements, progression, available missions. 

 
Figure 14: SAP cloud-based gamification platform screen 1[45] 

 

 

This platform consists of gamification elements including badges, points, levels, mis-

sions and leader boards that defines the user journey of SAP system. Also, this platform 

offers the customizability of these elements so that the business can adjust the gamified 

system according to their business requirements. Similarly, Mamboos enterprise gamifi-

cation tool shown in Figure 16 is another instance where gamification is utilized in work 

related context. 
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Figure 15: SAP cloud-based gamification platform screen 2 [46] 

 

 

 
 

Figure 16: Mamboo enterprise gamification platform [41] 

 

By referring to above gamified examples, these platforms regularly push users to en-

gage in the context that the gamified system is built into. According to Gartner’s gamifi-

cation predictions it is highlighted that effectiveness and endurance of gamification as a 

tool will be used more often to engage users[39]. Therefore, we can conclude that the 

use of gamification is considered as a trending technological concept that can be used 
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to improve user engagement. However, as we discussed above, the overuse or misuse 

of gamification can also lead to a failure which results negatively. Hence, even though 

gamification is a trending technology that is being used over the world, is it equally im-

portant to analyse the user requirements carefully, examine the designs and evaluate 

the gamified system throughout the development phase. 

 

2.2.6 Gamification and millennials 
 

 

According to Organisation for Economic Co-operation and Development (OECD) la-

bour force data and [2] and Alec Dorling’s study [2] done in 2012, the working population 

around the world is already crowded by Millennials also known as Generation Y and 

considered as the fastest growing labour segment. Millennials are the people who were 

born between 1980 and mid-1990s [35]. According to the studies documented by re-

searchers around the world, millennials show significantly different characteristics com-

pared to previous generations. Among many characteristics/ personalities described for 

millennials, a strong preference for work/life balance, high competency in information 

and communication technologies, preference of participation effort over performance, 

necessity of frequent praising seems to be stand out as key characteristics of generation 

Y. As Eddy et al. [13] discusses, above emphasised characteristics could be considered 

when motivating generation Y employees to take more break exercises at work.  When 

observed the desire of having a need of balanced work-life balance, in 2008 Zhang [39] 

describes that motivation is powered by two sources: instincts motivation and extrinsic 

motivation. As the name suggests intrinsic motivation is about fuelling motives comes 

from self, such as needs, emotions and cognition. On the other hand, the extrinsic moti-

vation arises from an external incentive such as financial benefits. When focused on this 

target group, the intrinsic motive of need for a balanced work/life can be identified as a 

physiological need where the user develops a desire to interact with the surrounding to 

keep the well-beingness. This intrinsic motivation could be empowered with the use of 

gamification as gamification supports motivation. In addition to that, ease of use is crucial 

when it comes to product/ service designs. It is essential that user is capable of under-

standing the flow of the system with minimal guidance. Hamari et al. [9] implies that if 

the gamification is integrated well in to a context and is perceived well by the end user, 

it can also promote the efficiency of the system that could create more positive attitude 

towards the use of the system. This hints that the use of gamification can be used as an 

onboarding program to onboard the new users in to a newly developed platform. 
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3. USER STYDY 

In order to understand user needs and expectations from user point of view and also 

to get acquainted with the thesis topic content, two sessions were conducted. This chap-

ter discusses the methods and analysis of the pre-study that conducted during the early 

state of the thesis. The first session was conducted for university students by demon-

strating a Fitbot capable of performing some physical exercises and human interactions. 

The second session was conducted for employees who belongs to generation Y by send-

ing out questionnaire related to physical exercise at work. In below sections, the findings 

of above sessions are discussed with support of charts and graphs. 

3.1 Pre-study for the university students 

3.1.1 Methodology 

This field study was a questionnaire (See Appendix G) for university students. The ob-

jective of this study was to get a general understanding about physical exercise pref-

erences and the popularity of social robots from a millennial user point of view. 

This study was conducted two times in Tampere university premises. As the start partic-

ipants were given a brief introduction about the purpose of the test and were requested 

to fill in the first part of the online survey. In the first part of the survey, the participants 

were invited to state their current mood, demographic information including their age, 

gender, nationality and follow up questions related to their daily physical wellbeing activ-

ities.Then Fitbot demonstrated few ready-made physical exercises that the participants 

followed with the robot. Upon completing the physical exercises with Fitbot, the partici-

pants were requested to fill in the rest of the online survey. In the later part of the survey 

the participants stated their mood using Emocards (Figure 18) after interacting with the 

robot and were invited to answer follow-up questions related to the interaction, they made 

with Fitbot. Emocard: a user experience evaluation method used to capture user’s emo-

tions [3]. Emocard consist of 8 male faces and 8 female faces showcasing 8 different 

emotions as shown in the Figure 18. An emotion is a combination of the state of arousal 

and satisfaction. For example, if the user is highly aroused and highly satisfied, that be-

havior will be counted in to excited pleasant.  
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Figure 18: Emocard [26] 

 

3.1.2 Participants 
 

In total 76 university students responded to the survey. Out of them 47 participants were 

between 18-24 years of age, 18 of them were between 25-34 years of age, 8 of them 

were between 35-44 years of age, and 3 participants above 45 years of age. Out of 76 

participants 45 of them were males and 28 of them were females and 3 participants 

preferred not to specify their gender. Moreover, 58 of them were from Finland and the 

18 participants were from surrounding European countries. 

3.1.3 Findings 

 

After the demographic information questions, first participants responded to regularity 

of their physical exercising or sporting outside of their work and studies. This question 

was formulated to quantitatively measure user’s self-determination to perform physical 

activities. According to the results, it is evident that more than 60% of users are already 

engaged in physical activities outside working in some sort of way. This suggests that 

most millennial generation people consider being physically active as a major part of 

their lifestyle. When participants were asked about their sedentary behaviours, more than 

60% of responded that they stay seated for more than 4 hours per day while working or 
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studying. This result gives an impression that most work or study done today could lead 

people for sedentary lifestyles.  

 

When analyse the responds received for the questions after the exercise session with 

FitBot, it can be seen that the current FtBot is considered to be interacting with humans 

in a more natural and friendly manner by 89.5% of the participants. Fitbot’s physical 

appearance emanates a friendly atmosphere by design could be a main reason for this 

positive response. For instance, as participants mentioned “It's cute” (Female,18-24 

years, student), “It is like a personal trainer” (Male.18-24, student) which showcased their 

emotional attachments towards FitBot’s physical appearance. In addition to that, 81.6% 

of participants suggested that robot’s speaking capabilities creates a positive interaction. 

For example, “voice control” (Male.18-24, student), “the way it speaks he could speak 

more” (Male.18-24, student),” more talking” are some of the comments received for Fit-

Bot’s speaking abilities. Marc Hassenzahl [27] and P.Desmet et al. [33] highlight that in 

today’s world, not only the functionality, efficiency and usability are sufficient to gain user 

acceptance for a product or service but also user’s emotional appealing(s) also known 

as hedonic qualities are important. Hence as explained above, in order to get a quanti-

tative analysis of the user’s emotional behaviors revealed towards the robot, Emocards 

were used to get the participants current mood before and after the exercise session with 

Fitbot.  

 

When compared the below chart figures (Figure 19 and 20), more than 80% of the par-

ticipants level of arousal was in calm and neutral state whereas their level of satisfaction 

was neutral and pleasant. Upon interacting with the exercise robot, their level of arousal 

changed drastically. As illustrated in Figure 20. more users show their excitement after 

interacting with the robot. In addition to that it can be seen that users showed high satis-

faction for their interaction with Fitbot. However, some participants also showed their 

dissatisfaction towards the current implementation of Fitbot. According to the participants 

comments such as “better speech recognition”(Male 35-44), “better voice interpreta-

tion”(Male 18-24), “more clear speech”(Female 18-24), “no bugs during exercise”(25-34 

Male),” technical stability so that it actually works consistently”(Male 18-24) indicates that 

the users experienced several technical failures and limitations of Fitbot that could led to 

disappointment 
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Figure 19: Participants mood before FitBot exercise session (1: Excited neu-

tral,2: Excited pleasant, 3: Average pleasant, 4: Calm pleasant,5: Calm neutral,6: 

Calm unpleasant,7: Average unpleasant,8: Excited unpleasant) 

 

 
Figure 20: Participants mood after FitBot exercise session (1: Excited neu-

tral,2: Excited pleasant, 3: Average pleasant, 4: Calm pleasant,5: Calm neutral,6: 

Calm unpleasant,7: Average unpleasant,8: Excited unpleasant) 
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3.2 Pre-study for the employees 

3.2.1 Methodology 

 

The second pre-study was focused on generation Y employees. The objective of this 

pre-study was to understand the practical opportunities of introducing more phys-

ical activities during working hours. The participants were chosen from actual indus-

trial working environments around the world and was briefed about the purpose of the 

user survey and invited to the survey questionnaire (See Appendix H) via email. In this 

pre-study, the participants were first requested to answer their basic demographic infor-

mation such as age and gender. Then the follow-up questions were structured in related 

to their average working behaviours and preference of performing physical activities at 

work. Overall, above two pre-user studies also assisted to formulate an answer to the 

first research question of this thesis: “What are the user needs and expectations to-

wards the exercise robot?” 

 

3.2.2 Participants 

 

During the period of this closed online questionnaire, total 26 knowledge workers partic-

ipated. The online questionnaire was distributed to the participants via email.  Out of 

them, 2 of them were between 18-24 years of age, 15 of the participants were between 

25-34 years of age, 6 of them were between 25-34 years of age,4 of them were between 

35-44 years of age. Out of 27 participants 15 of them specified them as females and 12 

of them specified as males. The participants were mainly from industrial companies from 

Finland, Brazil, France, India, Sri Lanka and Singapore. 

3.2.3 Findings 

 

When examined the pre-study results, on average 88.2% of knowledge workers spends 

over 8 hours at their employer’s office premises. Also, more than 70% of employees 

spend more than 4 hours in their seats and 57.7% of them spend more than 6 hours 

seated.  When the knowledge workers were requested to state their desire to take phys-

ical activities during work, over 88% of participants stated that they feel the urge to do 

physical activities (Figure 21). Conferring to the responds given for knowledge worker’s 

preferred exercise duration, more than 80% participants stated that 4 minutes of physical 

exercise would not distract them from work tasks and over 69% of participants are willing 
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to have at least 2 exercise sessions per day (Figure 22 and 23). This result can be con-

sidered when designing the duration of the exercise sessions that will be delivered by 

Fitbot. 

 

Figure 21: knowledge workers pre-study. Work behaviour: While at work, do 

you feel the desire to take some physical exercise? 

 

Figure 22: knowledge workers pre-study. Work behaviour: If given a change 

during work, how much time would you spend for a physical exercising session 

without distracting you from work? 
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Figure 23: knowledge workers pre-study. How many exercise sessions would 

you like to have for a given work day? 

 

3.3 Design Considerations for Break Exercise Robot Con-

cept 

 

This chapter discusses and lists the FitBot exercise robot coach design considera-

tions derived based on above pre-studies and related work.  

 

Social robots are capable of mimicking human norms such as social feedback behav-

iours and gazing behaviours. As humans are capable of forming long-term interactive 

relationships with social robots, social robots can be used as an exercise coach. 

When considering the HRI topics discussed in related work section, the use of Nao robot 

developed by SoftBank robotics as an exercise social robot seems to be an ideal ap-

proach since Nao’s physical form as illustrated in Figure 24 matches the exercises that 

needs to be performed and also facilitates to design interaction features with humans. 

Furthermore, Nao is capable of communicating both verbally and non-verbally, and also 

proficient in mimicking human norms and standards with inbuilt development features 

such as gazing, playing sound effects and body joint movements. Nao robot should also 

have the ability to influence user’s intrinsic motivation and ability to personalize the inter-

action to maintain the user engagement. Therefore, Fitbot will be developed by using a 

Nao v6 standard edition robot. 
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Figure 24: Nao v6 standard edition [30] 

 

As the targeted user group of this study is millennial knowledge workers, according to 

previous studies [13] done suggests that this user group is intrinsically motivated to have 

a balanced work-life behaviour. Since the gamification is used to support motivation in 

general, the use of gamification in order to encourage the targeted user group in per-

forming break exercises with Fitbot could improve user engagement and provide better 

user experience.  

When considering an approach of gamification, above chapters discussed that com-

binations of badges, points, leader-boards, progress are usually the most used gamifi-

cation elements. In order to design a gamified system, skill atom principle [48] can be 

utilized to create the gamified journey. In this thesis’s scope, the user’s goal is to main-

tain his/her physical wellbeing at work. The gamified robot exercise coach system can 

prompt challenges for the users. These challenges could make the user perform activ-

ities that the system takes as the input. Based on the inbuild rules of the system, the 

system generated feedback in form of combinations of gamification elements discussed 

above such as of badges, points, progression visuals will be delivered to the user. The 

feedback represents how well user responded to the challenge the system had created.  

Feedback assist the user to perceive their current state, strength compared to the pre-

sent challenge. This continuous interaction between the user and the gamified exercise 

Fitbot could help user in understand the system and could also create a journey for the 

user towards achieving the ultimate goal: self-determination to maintain physical comfort 

at work. Furthermore, along with the use of gamification, the beauty of a product [27] 
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should also be taken into account as beauty is a dominant factor in improving both he-

donic and pragmatic qualities of a product both directly and indirectly. 

 

In summary, below features and concepts will be developed into Fitbot conceptual 

prototype. 

According to the related studies discussed in this thesis, below points will be high-

lighted in FitBot concept implementation 

 

• Gamification can be used as a tool to drive users from extrinsic motivations to 

intrinsic motivation [29] 

• Users who are yet to develop a self-determination and users who already de-

veloped a self-determination can be motivated through combining various 

gamification elements such as points, progression, leader-boards unlockable 

content and personalized goals.[29] 

• Both factual and social feedback plays a key role in user interaction technolo-

gies [20]. Factual and social feedback techniques can be both utilized both in 

Fitbot robot. 

• Robot’s speaking attributes can be made more human-like by combining ro-

bot’s gaze when conversing, narrating & collaborating. 

• In addition to the user of gamification, the beauty of the Fitbot mobile applica-

tion could enhance both pragmatic and hedonic features. Therefore, the ap-

plication design should be visually appealing, minimalized and meaningful. 

 

According to the pre study sessions conducted in the early stages of this thesis, below 

points will be highlighted in FitBot concept implementation 

 

• Fitbot robot’s physical appearance and it’s speaking ability are attracted by 

people and creates a friendly atmosphere and a positive interaction. The 

speaking attribute can be further enhanced. 

• Fitbot’s exercise lengths should be kept short to prevent distracting employees 

focus at work. 

 

Overall, above mentioned features and techniques can improve Fitbot robot to provide 

better pragmatic and hedonic user experience to the end user. Based on above design 

requirements, concept of a FitBot exercise robot and a gamified FitBot mobile application 

were designed and developed to evaluate further with users. 
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4. FITBOT CONCEPT IMPLEMENTATION 

4.1 Technologies used in the Fitbot prototype 

In order to create the gamified break exercises robot a prototype of a mobile applica-

tion and exercise interactions with Fitbot were designed and developed. The below sub 

sections give a brief introduction to the technologies and tools used in order to create 

the prototypes. 

4.1.1 AdobeXD 

 

AdobeXD (https://www.adobe.com/products/xd.html) is a tool developed by Adobe 

Inc to design and prototype web based and mobile based applications. With AdobeXD 

designers/ developers can also create transitions between screens and interactions with 

buttons. Moreover, most of the standard User Interface (UI) toolkits such as Apple design 

toolkit, Material design toolkit designed by Google and Microsoft UNWP Design toolkit 

designed by Microsoft can be downloaded and imported in to an AdobeXD design pro-

ject. In addition to UI toolkits, AdobeXD also supports the integration of popular project 

management tools including Microsoft teams, Slack, Jira which enables version man-

agement, cloud storage facilities and collaboration. 

4.1.2 Choregraphe by SoftBank 
 

Choregraphe is a desktop application created by Softbank Robotics that allows de-

velopers to create and simulate FitBot robot behaviours. Choregraphe is consist of nu-

merous pre-developed robot activities such as joint movements, speaking activities, 

voice recognizing activities, image processing activities, obstacle detect activities that 

prevent developers from implementing robot behaviours or interactions from scratch. 

Furthermore, Choregraphe also allows robot activity customization, programming of new 

activities with use of Python, Java programming languages and scripting languages such 

as JavaScript. 

  

https://www.adobe.com/products/xd.html
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4.2 Prototype 

The prototype of gamified break exercise robot concept consists of two parts.  

 

• Gamified mobile application prototype is developed aiming to improve user 

self-determination towards performing break exercises at work. With gamifi-

cation, the users are able to track their physical activeness and activate Fitbot 

exercises in a playfulness manner. 

• Fitbot robotic prototype is being developed in order to engage with the user in 

more human-like way guiding them to perform the exercise at ease. The robot 

is able to demonstrate how break exercises can be performed with body and 

joint movements while interacting with the user vocally and with body gestures 

including gaze. 

4.2.1 Context of use 
 

As stated in above chapters, knowledge workers spend most of their time seated while 

at work and this could lead to various health risks. As the millennial generation is more 

considered in a balanced work-life, further physical activeness at work is needed. Once 

a knowledge worker starts the working day, eventually they could stay seated in a single 

position for a longer time. In these situations, in order to evade such longer static seating 

postures Fitbot system could be utilized. User can interact with either Fitbot robot or the 

mobile application to initiate a suitable break-exercise for the user. The mobile applica-

tion will visualize the user about his/her physical activeness in related to body parts such 

as arms, legs and hips. User is able to select a preferred break exercise that he/she 

prefers to accomplish. Additionally, the user is also able to initiate the exercise over voice 

command to the exercise robot. Upon activation of the exercise, the exercise robot will 

begin the exercise while interacting with the user with voice, gaze and body gestures. 

Once the exercise demonstration is completed, Fitbot will record user performance and 

the feedback is delivered via both robot and the mobile application. 
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4.2.2 FitBot Architecture 
 

As Figure 25 illustrates, the prototyped FitBot system architecture consist of 3 com-

ponents. As mentioned in above chapters, Fitbot features designed and implemented 

into a Nao robot. The FitBot gamified mobile application is designed to engage and mo-

tivate users in performing physical exercises. FitBot app and robot are connected to a 

server that enables communication in between. 

 

 

Figure 25: FitBot architecture 
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4.2.3 FitBot mobile application GUI 
 

With gamification, Fitbot mobile application aims to keep the user up to date on their 

physical activeness and attempts to engage them more with Fitbot. Similar to video 

games, Fitbot mobile application launches with a loading screen and prompts to login at 

start-up during the first use of Fitbot (Figure 26). 

 

 

 
Figure 26: FitBot mobile application: Loading screen(left) and the Login 

screen(right) 
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Figure 27: FitBot mobile application: Home page 

The home screen of Fitbot mobile application aims to showcase user’s current state of 

physical activeness related to Arms workout, Legs workout and Hip workout in circles 

(Figure 27. Each workout type represents the physical activeness of these body parts 

using a progression bar. In addition to the progress bar, these workout type bubbles also 

differ in dimension. Lesser sized bubble indicates less user attention to the workout type 

whereas larger sized bubble indicates the urgency of user attention to perform a workout. 

In addition to workout types, the home screen also showcases the progression towards 

the next level in Fitbot context along with the Fit points earned by achieving the goals 

and challenges. Upon tapping any of the workout type circles will redirect to correspond-

ing workout screen.  
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Figure 28: Fitbot mobile application: Hip workout screen(left), Legs workout 

screen(middle) and Arms workout screen(right) 

Once the user taps on a specific workout bubble, it opens the in detailed workout screen 

of the selected workout type. From this screen the user is able to select which workout 

exercise that he/she would like to initiate in Fitbot. Upon selecting the workout, Fitbot 

robot will initiate the exercise session with the user. Once initiated the same workout type 

cannot be performed for a certain period and is indicated with a cooldown timer. The 

locked & unlocked state of the workouts are also shown, and workouts can be unlocked 

by progressing through the levels and spending the earned Fit points.  The user is also 

capable of initiating the workout with Fitbot robot with voice command.  Furthermore, in 

this screen user is also able to check current week usage of workout type compared to 

previous week (Figure 28). 
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Figure 29: Fitbot mobile application: Profile screen(L). Leader board screen(R) 

The profile screen aims to provide comprehensive information about the level progres-

sion, unlocked and locked stickers and tips to unlock the stickers. Moreover, the progres-

sion of weekly goals and challenges are also shown. When the user is at lower levels, 

the weekly goals will be assigned to the users. Once user advanced through the first 

three levels and seasoned with the Fitbot concept, weekly goals will be overridden by 

the challenges. Users are also able to check their ranking if they are connected with 

other users. The level determines how active the user is: For instance, the level depre-

cates if there is no significant physical activeness from the user. This means that the 

level is not a permanent status given to the user. Upon levelling up the users are able to 

unlock various workout s. Upon reaching to an extraordinary level such as level 10, the 

users have the chance of unlocking a special workout type. The ranks are created solely 

based on the physical activeness. However, ranks are available only when the user is 

connected with other users. Stickers are the rewards for completing a pre-given require-

ment. For example, the users will unlock the Fitbot sticker once they complete their first 
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workout. When a user is newly onboarded to Fitbot application, the application prompts 

weekly goals for the user aiming to make the user more familiarized with the system. 

Upon levelling up, the weekly goals will be overridden with challenges that are more 

complex to complete. The completion of weekly goals, challenges accelerates the level-

ling up. (Figure 29) 

4.2.4 FitBot mobile app features 
 

The Fitbot mobile application design consist the following features. 

 

Fit points: Fit coins are earned by the users by completing weekly goals and chal-

lenges. Fit coins are primarily used to unlock new workouts. 

 

Levels: Rookie, Master, Legend and Ultimate are the four levels introduced in FitBot 

mobile. Users are able to level up by performing workouts and weekly goals/ challenges. 

Special workouts are unlocked as user progresses through levels. 

 

Goals/challenges: Goals & challenges are being used as an onboarding guidance 

to a new user. During the early stage the mobile application will assign goals that assists 

the user to explore the FitBot mobile application. Upon familiarizing with the application, 

more difficult tasks in form of challenges will be assigned to the user.   

 

Rank: Rank is aimed to improve social collaboration between FitBot users. Rank is 

calculated based on the total Fit coins earned during past seven days.When connected 

with other users, the rank will be shown in the profile page. 

 

Workouts: Workouts are the main unlockable content of FitBot mobile application. 

Users can spend earned Fitcoins and level up in order to unlock more workouts across 

multiple workout types including Shoulder workouts, leg workouts and hip workouts. 

 

Stickers: In addition to workouts, the users are also able to unlock stickers that indi-

cates their achievements. For example, the users are able to unlock the “FitBot” sticker 

once they complete 5 successful workouts with FitBot. 
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4.2.5 FitBot Robot 
 

FitBot robot is the main entity that user interact with in order to perform a break exercise. 

As indicated in previous chapters the Fitbot robot is technically capable of utilizing its 

embodiment design including the rotatable head, arms and legs to visually illustrate how 

a break exercise can be done to the user. Users can initiate breakout exercises with 

Fitbot robot via FitBot mobile application or directly by voice commanding FitBot robot. 

The development of Fitbot robot were made with the use of Choregraphe software tool. 

As mentioned in previous chapters, robot’s unresponsiveness to user input or tech-

nical limitations could lead to user frustration. In order to diminish the user frustration, 

FitBot prototype was designed to provide both audio and visual responses in a factual 

feedback form to key user inputs. A positive audio effect response and green colored 

eye visuals will be triggered when FitBot correctly identified user’s input and a negative 

audio response and red colored eye visuals when FitBot robot failed to identify user’s 

input. In FitBot concept, the user can initiate workout exercises with FitBot robot in two 

different ways. First, the user can start the desired workout type by using FitBot mobile 

application. Secondly, the user can also interact with the robot vocally and initiate the 

desired workout. However, due to technological limitations, the communication between 

the Fitbot mobile application and the robot is not developed in the current prototype. 

Therefore, to imitate the functionality of starting a workout via Fitbot mobile application, 

users will have to touch Fitbot robot’s body parts. For instance, if the user touches the 

robot arm, the robot will trigger a random arm exercise.  

Current Fitbot prototype consist of one leg work out, two arms workouts and two hips 

workouts to evaluate with users. In order to guide users through above workouts, the 

FitBot functionality is divided into three operational zones. 

 

Introduction to workouts: This robot feature aims to give a brief introduction about 

the workout that Fitbot is about to perform and instruct the user on how to perform it. 

Using its body parts and vocal abilities, Fitbot will demonstrate the workout to the user. 

 

Performing workouts: Upon instructing the workout to the user, FitBot will initiate 

the workout after a short countdown. This gives user a space to get ready to perform the 

workout with Fitbot. In this stage the robot will perform the selected workout type multiple 

times while vocally engaging with the user. 
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 Providing feedbacks: After completing the workout exercise type with the user, Fit-

bot is designed to provide a feedback based on user’s performance captured via Fitbot’s 

image recognition technologies. There can be either of two possible feedback forms Fit-

bot can provide. Positive feedback is given when user follows workout exercise steps 

accurately with FitBot. This feedback type is represented with green colored eye visuals 

and positive body postures. Once a positive workout is performed by the user, it will be 

recorded in Fitbot mobile application.  Negative feedback is provided when user failed 

to follow Fitbot’s workout exercise steps. This feedback is represented with red colored 

eye visuals and negative body postures. In the negative feedback Fitbot robot can tell 

the user what went wrong. However due to technological limitations, actual user perfor-

mance will not be tracked in the current version of FitBot conceptual prototype. However, 

in order to evaluate the concept, after a workout exercise Fitbot will provide a random 

feedback that could be either a positive feedback or a negative feedback. 
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4.2.6 FitBot prototype limitations 
 

The current version of Fitbot prototype consist of below technological limitations. 

 

• Fitbot robot and mobile application are not connected over a network into a 

single system. Therefore, a user is unable to trigger a desired exercise via 

mobile application  

• Fitbot robot is not yet developed to analyse how users are performing the trig-

gered exercise and determine the accuracy of the performed exercise. 

• Fitbot robot has a low success rate in recognizing users voice commands.  
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5. EVALUATION 

This section explains the final evaluation of Fitbot prototype. In first section, the design 

of the final evaluation is discussed. Then in the proceeding sections, demographical in-

formation on test participants, findings of the evaluation methods. 

5.1 Evaluation design 

Prior to the evaluation of FitBot prototype, a pilot test was conducted in order to fine 

tune the user evaluation procedure. Then 10 user evaluation sessions were conducted 

between 15th June and 15th July in Hervanta, Tampere. An evaluation duration ranged 

usually from 30 minutes to 45 minutes. At the beginning of the test, the participants were 

introduced to the evaluation session and then requested to fill out a consent form includ-

ing a background questionnaire. Next, test participants were requested to verbalize their 

thoughts during the evaluation session with Fitbot. This method is knows as Thinking 

aloud. This method is popular among user evaluation experts since this technique helps 

the evaluator to listen what the test participant thinks about a given task. Also, partici-

pant’s voice can be recorded for future analysis. Furthermore, thinking aloud yields ex-

cessive benefits including cost effectiveness, flexibility of implementation, easy to learn 

and use. [53] 

During the test, the participants were given a set of tasks to perform by interacting 

with FitBot prototype. The tasks required the participant to interact with Fitbot mobile 

application and perform exercise related actions and interact with the Fitbot robot and 

follow robot’s instructions. The audio recordings were taken place during this test to cap-

ture users verbalized thoughts. During the test sessions, test organizer observed how 

test participants interacted with Fitbot. Upon completing the evaluation tasks, the candi-

dates were given a user satisfaction questionnaire in form of Likert scale 5. Likert scale 

is typically used in rating questionnaires or surveys to get a rating of what people think 

of something. The most used Likert scales are Likert scale 5 and 7 with a neutral mid-

point. The survey or questionnaire organizers can define the meaning of starting rating 

and end rating. In this questionnaire, the used Liker scale’s 1 means “Strongly disagree” 

and 5 means “Strongly agree”. Upon completing the satisfaction questionnaire partici-

pants were interviewed based on their engagement with Fitbot prototype. 
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5.2 Test participants 

During the final evaluation, the test participants who are also falls in to knowledge 

workers category were recruited and invited for the evaluation based on their availability. 

During the evaluation period in total 10 users participated with 28 years old on average. 

In the background questionnaire given prior to the evaluation, participants were asked 

about their age, hours of stay seated while working and about the activities they follow 

to minimize the seating time. Three participants stated that currently they do not follow 

any activity to take a break from seating whereas seven participants are doing some 

activity to avoid seating for a prolonged period. Out of them five participants mentioned 

that they would work around their working premises to reduce their seating time and 

interestingly two of them uses a mobile application that reminds them to take a break 

from seating. Furthermore, one participant mentioned that he/she tries working while 

standing for the most of his/her working day (Table 2). 

Participant ID Age Hours stay seated 

while working 

Means of taking 

a break from 

seating 

P01 28 More than 6 hours Walk around 

P02 27 More than 6 hours None 

P03 26 More than 6 hours Walk around, use 

reminder applica-

tions 

P04 29 4-5 hours None 

P05 29 More than 6 hours None 

P06 31 4-5 hours Walk around 

P07 26 2-3 hours None 

P08 31 More than 6 hours Walk around 

P09 28 More than 6 hours Walk around, use 

reminder applica-

tion 

P10 29 4-5 hours Work while stand-

ing 

Table 2: Test participants background information 
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5.3 Data analysis methods 

A basic statistical analysis has been conducted to the collected quantitative data. A 

Likert Scale 5 was used to conduct the statistical analysis where 1 being Strongly Disa-

gree and 5 being Strongly Agree. In addition to that, to analyse the data gathered from 

user test tasks, interview and the observation, a content analysis from gathered data was 

conducted. 

5.4 Findings and observations 

This section discusses the findings reported during the Fitbot user evaluation period 

with 10 test participants. 

The responses associated to how users perceived the overall Fitbot concept and 

break-exercises are represented in Figure 30. In the used Likert Scale, high mean values 

of 4.1 and 4.0 state how users were able to understand how Fitbot concept and therefore 

to interact with it with ease. In addition to that a low mean value of 2.1 indicates that the 

break-exercises illustrated by Fitbot robot were also easy to follow up and perform. 

These mean values suggest that overall the gamified Fitbot system is easily operable 

and controllable by the end users. Thus, it is evident that Fitbot has achieved it’s in-

tended pragmatic qualities as mentioned in above chapters. 

  

 

 

Figure 30: Mean values of participants interactions with Fitbot  
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Upon observing the responses received for users’ attitude towards Fitbot, a high mean 

value of 4.4 indicates that the integration of a gamified mobile application is meaningful 

to them. Furthermore, another high mean value of 4.2 and 4.0 suggest that both Fitbot 

mobile application and the features presented in Fitbot robot could motivate end users 

to take part in physical break-exercises with the robot (Figure 31). This implies that users 

feel that the overall Fitbot system could motivate them to engage in break-exercises of-

ten. This concludes that Fitbot system has achieved its intended hedonic quality through 

gamification, which is to create an inspiration for the users (Figure 31). 

 

 

 

Figure 31: Mean values of participants attitude towards Fitbot  

 

 

In addition to above mentioned pragmatic and hedonic quality revelations, during the 

user evaluation period following aspects about Fitbot prototype were stressed. 

 

Effect of different gamification elements 

 

As discussed in related works section, during the Fitbot user evaluation period, test 

participants responded to gamification elements used in Fitbot mobile application differ-

ently. For example, as one of the participants mentioned “I like stickers and Badges. I 

love them and I need to unlock more.” (Male,31)  

Some participants were attracted to the Badges/stickers shown in the application and 

mentioned that they want to do exercises in order to unlock more badges/stickers. On 

the other hand, as one participant mentioned “Weekly goals are good for me. I think I 

0,0

0,5

1,0

1,5

2,0

2,5

3,0

3,5

4,0

4,5

5,0

FitBot robot boosted my
motivation to take physical

break exercises

The mobile application
boosted my motivation to do

physical break exercises

The combination of mobile
application and robot was

meaningful



49 

 

need daily goals as well because I am lazy” (Female,28) and “Oh Andrew is the first in 

leader board. Guess I’ll have to work harder to pass him. Luckily Helen is the last” (Fe-

male,31) some participants paid more attention to their weekly goals and colleague 

leader boards shown in the application. These observations suggest that people react 

and bonds with gamification elements differently and having various gamification ele-

ments in a system can assist in motivating different users further. 

 

Interacting with the robot’s vocal commands 

 

The interaction steps with Fitbot robot were implemented in both voice recognition 

and touch gestures. A user would trigger a desired break-exercise by giving a voice 

command or touching body joints of the robot. For example, if user touch the hand of the 

robot, Fitbot would trigger a hand break exercise and if user said “Leg”, the robot would 

perform a leg break-exercise with the robot. The tactile interactions were developed due 

to the low voice recognition capability of the robot. Upon explaining different interaction 

methods to test participants, surprisingly all of the test participants preferred to interact 

with Fitbot vocally. However, many participants had to command the robot multiple times 

to trigger a break-exercise. As many of them mentioned “I had to say many times” (Fe-

male 27), “I had to get very closer to the robot and say” (Male,29), “He did not understand 

my commands” (Male,26) the participants showed their disappointment towards robot 

voice recognition capabilities.  

 

Feedback 

 

This is one point the users highlighted often. When Fitbot failed to recognize user 

commands, robot’s eyes indicated the success or failure with Green and Red eye colors 

with a combination of a sound effect. As they mentioned “I liked how robot’s eyes turned 

red and green. I knew that robot did not understand me” (Female,26).  Many test partic-

ipants instantly understood this color change indicator and reacted accordingly. This ob-

servation indicates that giving a relevant reaction to user input can prevent user dissat-

isfaction and prompts the user to try again. Furthermore, users appreciated the concept 

of Fitbot feedback given to them after performing the break-exercise with the robot. As 

one of the participant mentioned “I like how robot is giving feedback to me on how I 

did.This helps me to identify what I did wrong” (Female 26) giving feedback after an 

exercise session is significant. 
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Robot motions and physical appearance 

 

It was noticed that when users are following robot exercise guides, they also tend to 

follow non-exercise movements shown by Fitbot. In order to improve robot’s conversing 

features to more human-like interactions, the robot is capable of improvising random 

neck movements towards the user to maintain a natural gaze as a human. However, 

some test participants comprehended Fitbot’s neck movements as part of the break ex-

ercise and tried to emulate the movements.  This indicates that the gaze features imple-

mented were understood by the users differently. Overall the test participants were able 

to understand the exercise movements performed by the robot and were able to follow 

up accurately. However, as some of the participants mentioned “Some hand movements 

were hard to understand at some point” (Male,26). “It would be good if the movements 

are more human-like” (Male,28). Due to the rigid movements of robot arms, legs joints 

led to this concern raised by the participants. In addition to robot body movements, few 

users were concerned on Fitbot robot’s physical appearance. According to two test us-

ers, “Why there are only three fingers? It feels weird” (Female,31) and “The chest light 

is kind of not needed for this robot” (Male,31) some inbuild features of Fitbot robot made 

some discomfort to the end user. 

 

Failure recovery 

 

Several test participants showed their nervousness when interacting with Fitbot. As one 

of the participant mentioned “I need a button or something to make everything stops, just 

in case” (Male,26) When further observed they stated that they would prefer to have an 

emergency stop button in Fitbot robot, because they do not know how the robot will react 

to their commands and to avoid situations where robot fails to understand their command 

or acts incorrectly to their commands.  

 

When going through the overall observation, it can be seen that multiple gamification 

features implemented in Fitbot mobile were able to attract the users to use the Fitbot 

robot. For example,  Fitbot mobile app’s leader board, exercise progression and stickers 

were most popular among the test participants. Also, the appropriate feedback tech-

niques implemented such as responding in color codes with appropriate sound effects in 

Fitbot robot were appreciated by the users. However, error prone voice recognition fea-

tures and rigid joint motions and random neck movements confused the users in both 

understanding and performing the exercises. 
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6. DISCUSSION AND CONCLUSION 

This chapter discusses the answers to the research questions mentioned in this the-

sis. In addition to that it discusses future work of the current Fitbot prototype. 

6.1 Discussion on research questions 

This section addresses the research questions based on the related work, concept 

design and user evaluation. 

 

RQ1: What are the user needs and expectations towards the exercise robot? 

 

After a user evaluation session with 10 test participants, the gathered data revealed 

that end users expect more than physical-exercise guidance from the robot. The findings 

indicate that users expect the robot to be less rigid, higher degree of intelligence in un-

derstanding the end user interactions and visually appealing when interacting with the 

users. 

 

RQ2: What is the role of gamification towards user persuasion for conducting 

break exercises?  

 

As discussed in above chapters, Fitbot consist of various gamification elements including 

badges, points, objectives, progressions and leader-boards. The users were attracted to 

these elements differently. For example, some users responded positively in unlocking 

badges, and leveling up whereas some users were interested in laddering up in the 

leader-board and complete the weekly goals. This usage of variety of gamification ele-

ments suggests that gamification could be used as a tool to motivate the end user in 

performing break-exercises. 

 

RQ3: What are the design implications for a gamified robot as an exercise 

trainer?  

After analyzing the data gathered during the user evaluation from 10 test participants, 

the identified design implications for a gamified social robot as an exercise trainer are 

illustrated with the aid of Table 3 as shown below. By adhering to these guidelines, the 

user experience of a break-exercise coaching robot can be further enhanced to motivate 

users in performing physical exercises at work more. 



52 

 

 

Table 3: Design implications of a gamified exercise coaching social robot 

Design implication Explanation 

Interaction speed The robot should be able to adjust inter-

action speed based on user preferences. 

Feedback indicators The robot should provide feedback for 

user interactions 

Failure recovery The robot should respond to invalid user 

commands or reset to normal behavior 

Clear voice communication The robots voice should be punctuated 

and spoken clearly to make the voice 

more human-like 

Use variety of gamification elements Users respond to gamification elements 

differently. 

Keep gamification elements connected 

with each other 

Users were able to understand the flow of 

the FitBot mobile app by following gamifi-

cation elements. For example, Chal-

lenges rewards FitPoints, FitPoints leads 

to levels and leader boards, Levels un-

locks more exercises. 

Exercise visualization Exercise types illustrated in FitBot mobile 

application assisted users to understand 

the exercise that Fitbot robot could per-

form. 

Lesser rigid movements when exercising The exercise movements of the robot 

should be more human-like 

Lesser random joint movements when ex-

ercising 

Random movements executed by the ro-

bot during break-exercises distracts the 

user 
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Robot gaze should be kept minimal when 

performing the exercises 

Some users misunderstood robot’s gaze 

focused towards them as an exercise 

move and tried to mimic. 
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6.2 Future Work 

 

After the analysis of user evaluation several future improvements for this thesis topic 

were emerged. During this scope the direct communication between mobile and robot 

was not developed due to technological constraints hence users were unable to trigger 

exercises from FitBot mobile application. Also, FitBot robot’s user workout performance 

analysis feature is conceptual due to technological limitations had during the implemen-

tation of FitBot prototype and could be implemented in future. Furthermore, designing 

Fitbot to trigger break-exercises when user touches the robot body part could be used 

as an alternative approach to trigger exercises. For instance, if the user touch Fitbot 

robot’s hand, an arm break-exercise will be triggered.  

 

6.3 Conclusion 

 

This thesis presents the outcome of an attempt to address user needs and expecta-

tions towards an exercise robot, the role of gamification towards user persuasion for 

conducting break exercises and the design implications for a gamified robot as an exer-

cise trainer. The results from the related studies suggests that use of gamification can 

be beneficial in various ways such as to enhance hedonic attributes of the break-exercise 

robot coach and to motivate users in interacting with Fitbot robot. Furthermore, the pre-

study results indicate that though Fitbot’s physical appearance creates a positive atmos-

phere, its lesser voice recognition capabilities mitigate the positive effects created by 

Fitbot. This result also highlight that use of proper feedback is important when developing 

interaction techniques. Additionally, the findings suggest that integration of gaze motions 

to the robot when dispatching vocal commands could make Fitbot more human-like. In 

terms of Fitbot evaluation results, it is evident that the use of gamification in form of a 

mobile application convinced the user to perform break-exercises with the robot. The 

results also indicate that combination of multiple gamification elements in a useful way 

attracts more users to use the system. In addition to that the evaluation results also 

demonstrates the importance of implementing factual feedback techniques in Fitbot as 

the users expect robots to respond accordingly, specially when interactions gone wrong. 

However, some social feedback interactions such as focused gaze with robot head was 

understood by the users incorrectly and therefore should carefully designed.  Finally, 

based on the thesis revelations, this thesis points out important design guidelines that 
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could be followed by future designers in the field to design a break-exercise coaching 

robot. 
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APENDICES 

6.4 APPENDIX A: CONSENT FORM 

 

CONSENT TO RECORD A USABILITY TEST 

 

I ask you to participate in a usability test that is part of my master’s thesis work at the 

University of Tampere. By participating in the usability test you will help us to evaluate 

the FitBot mobile application and FitBot robot conceptual prototype. 

 

You will be asked to perform different tasks using FitBot system and to think out loud 

while doing the tasks. In addition, we will ask you to fill in questionnaires and we will 

interview you about the use of the service. The test will be recorded. 

 

During the test, we will record the audio. The materials recorded during the test will 

be used to evaluate the usability of the service in my thesis work. In addition to me, the 

supervisor and co-supervisor of my thesis have access to the materials from this evalu-

ation. The recordings will be destroyed after the thesis work is over. 

 

The results of the test will be reported anonymously. A summary of the main results 

will be written in the thesis. Audio recordings or participants’ personal data will not be 

revealed.  

 

You can stop participating in the usability test at any point.  

I am happy to answer, if you have any questions. 

 

 

By signing this form, you will accept the above terms. 

 

 

Date and place:  _________________________________________ 

 

Signature:   _________________________________________ 

 

Name clarification:  _________________________________________ 
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6.5 APPENDIX B: BACKGROUND QUESTIONNAIRE 

 

Background Information 

 

 

Age: _____________   

 

Gender:     [   ] Male       [   ] Female       [   ] Other 

 

 

Occupation:  

[   ] Student  

[   ] Employee   
[   ] Else: _____________________________ 
 

How long you stay seated for a day while working/studying: 
[   ] Less than 2 hours 
[   ] 2 -3 hours 

[   ] 4 -5 hours 
[   ] More than 6 hours                 
 

 

Physical break activities  

 

Check all that apply 

 

Which services/activities are you using to take a physical break activity during 

working/studying?  

 

[   ] None 
[   ] Take breaks to walk around 
[   ] Limit the time stay seated on chair 

[   ] Do break exercises during breaks 
[   ] Using a mobile application that reminds to take breaks 
[   ] Using a break exercise coaching service 

[   ] Other: _____________________________ 
 
                     
 

Test team fills in: 

 

Participant ID: __________ 
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6.6 APPENDIX C: USER TASKS 

 

Task 1: Check what kind of Arms, Legs and Hip workouts available in Fitbot mobile 

application 

Task 2: Check your weekly workout goals 

Task 3: Check Legs activeness chart 

Task 4: Find how many FitPoints you have earned 

Task 5: Check whether you have unlocked any FitStickers 

Task 6: Find your current workout level name and the level icon 

Task 7: Check your colleagues leaderboard and find your position 

Task 8: Find a workout that was done less by you (Workout types: Arms, Legs, Hip) 

Task 9: Do a workout with Fitbot robot 
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6.7 APPENDIX D: USER EVALUATION SCRIPT 

 

INTRODUCTION 

 

Hello. My name is Chathura and I am going to be guiding you through this session. 

Thanks for your interest in participating in this usability test. 

 

Do you have a mobile phone with you? I’d ask you to turn the volume off before we 

start this session. 

 

 

THE PURPOSE OF THE TEST 

 

The aim of this test is to evaluate FitBot break exercise concept prototype developed 

by me 

based on your experience and satisfaction as a potential user of the service. 

 

FitBot break exercise concept is targeted for knowledge workers (explain who they 

are), In order to evaluate overall service, we would like to identify any usability problems, 

user experience problems, collect qualitative and quantitative data and observe your ex-

perience using the service. 

 

I will ask a written consent for recording the test later, but first I will explain what the 

test is about. 

 

We are testing the service – so the test will not be about testing you. Your role is 

important, as you are here to help us test the web pages.  

 

If you encounter some problems during the test you shouldn’t get confused. Finding 

problematic parts in the service is just what the test is aiming at so that the problems can 

then be fixed to make the service easier to use in the future.  

 

Any questions? 

 

TEST PROCEDURE 

 

 

You can stop participating the test at any time and for any reason, and you don’t need 

to explain the reasons why you quit. Also, if some task feels difficult and you no longer 

want to keep on doing it, please tell me and we can move on to the next task. 

 

Do you have some questions at this point? 

 

PERMISSION TO RECORD THE TEST (Audio) 
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The test is recorded on audio so that we can analyze the test later.  

 

 

The recorded audio material will be used only to analyze the user experience of the 

service. In addition to me, the audio can be viewed by my supervisor and co-supervisor. 

 

Now that you know what the test will include, I will ask a written permission from you 

to participate in the test that is recorded on audio. Do you have some questions? 

 

 

BACKGROUND QUESTIONNAIRE 

 

We will also collect some background information of all participants. Could you please 

also fill in this form? 

 

 

[CONDUCT THE TEST] 

 

 

POST TEST QUESTIONNAIRE 

 

Then, this is short post questionnaire. Please answer these based on final thought, 

feelings and opinions from your experience of the website. 

 

 

INTERVIEW 

 

 

Thank the participant! 

 

Tell the participant that you’re going to have a small conversation about the FitBot 

prototype. And ask below questions. Feel free to adjust the questions depending on in-

terviewee’s response. 
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6.8 APPENDIX E: INTERVIEW QUESTIONS 

 

1. What is the first thing you’ve noticed when you go to FitBot home page? 

o (Depends on good/bad) how was it good/bad? 

o How Did you understand the purpose of the app at first? 

o What kind of features did you expect when you see this app first? 

2. What was the most difficult things for you on this app? Why? 

3. Was it clear to navigate through the app? 

4. Was the information presented in the app enough?  

5. If you could change one thing to the app, what would you do? 

6. Finally, on a scale of 1-10 how would you rate the app?  

7. Was it difficult to interact with the robot? 

8. Was the information provided by the robot to perform an exercise enough? 

9. What did you not like about the robot? (If any) 

10. If you could change one thing to the robot, what would you do? 

11. Finally, on a scale of 1-10 how would you rate the robot?  
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6.9 APPENDIX F: USER SATISFACTION QUESTIONNAIRE 

 

USER SATISFACTION QUESTIONNAIRE 

 

Below are some statements related to the FitBot system you tested. Please select the 

option that best matches your level of disagreement of agreement with the statement. 

 

Evaluate the following statements 
Strongly  

disagree 
 

Strongly  

agree 

The overall FitBot system was easy 

to understand 
1 2 3 4 5 

The Fitbot service was easy to use 1 2 3 4 5 

It was hard to perform the given 

tasks. 
1 2 3 4 5 

FitBot robot boosted my motivation 

to take physical break exercises 
1 2 3 4 5 

Interacting with FitBot robot was 

easy 
1 2 3 4 5 

FitBot robot responses were more 

human-like 
1 2 3 4 5 

The combination of mobile applica-

tion and robot was meaningful 

 

1 2 3 4 5 

The mobile application boosted my 

motivation to interact with the robot 

 

1 2 3 4 5 

The mobile application boosted my 

motivation to do physical break exer-

cises 

 

1 2 3 4 5 

The information provided by the 

mobile application is valuable to me. 
1 2 3 4 5 

I would like to use FitBot system 

also later. 
1 2 3 4 5 
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Which overall grade would you give to the FitBot system (on a scale from 1=poor 

to 5=very good)?  _______ 

 

 

 

Thank you! Your responses will be processed confidentially. 

 

 

 

 

 

        Participant ID: __________ 
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6.10 APPENDIX G: QUESTIONNAIRE FOR STUDENTS 

FitBot 

Questionnaire 2018 - Google Forms.pdf
 

 

6.11 APPENDIX H: QUESTIONNAIRE FOR EMPLOYEES 

Physical exercise @ 

work Questionnaire 2019 - Google Forms.pdf
 


