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Sammanfattning 
Detta examensarbete ckService Design Thinking är ett framväxande användarcentrerat 
förhållningssätt som traditionellt  används för att utveckla tjänster, men som även kan användas 
för andra syften. Syftet med detta arbete var att identifiera Tobii Pros akademiska kunders 
behov, upplevelser och trösklar genom att använda Service Design Thinking. Vidare var syftet 
även att utvärdera om förhållningssättet Service Design Thinking för den sortens utredningar var 
passande på högteknologiska produktföretag liksom Tobii Pro.  
Utredningarna utfördes genom att utforska sex övergripande metoder som ingår i 
förhållningssättet för Service Design Thinking: semi-strukturerade intervjuer, customer 
experience mapping, kontextuella intervjuer, co-creation genom en pilotstudie, workshop och 
fokusgrupp. Metoderna genomfördes, analyserades och evaluerades iterativt och parallellt. 
Sammanfattningsvis visade resultatet av metoderna på följande resultat: explicita behov, 
upplevelser och trösklar för att börja använda eye-tracking i sin forskning. De akademiska 
kundernas upplevelser, vilka indikerades vara mestadels positiva, visualiserades i form av 
customer experience maps. De upptäckta kundbehoven visade sig vara exempelvis att ta sig tid 
för att lära sig att använda utrustningen och behov av att diskutera med andra forskare innan 
implementering av eye-tracking i egen forskning. Trösklar för att börja använda eye-
trackingutrustning visade sig vara problem relaterade till tid - vid planerandet av ny forskning, 
pengar - vid finansiering av nya studier och kunskap - att tillgodogöra sig den kunskap som 
krävs för att kunna tolka eye-trackingdata. Därefter diskuterades och föreslogs koncept för att 
lösa dessa frågor; exempelvis ett forskarforum för kunskapsutbyte, en instruktionsposter och 
korta instruktionsguider i videoformat. 
 
Slutsatsen av detta arbete indikerar att förhållningssättet Service Design Thinking är passande 
för att extrahera användarinsikter på högteknologiska företag liksom Tobii Pro. Samtliga 
utvärderade metoder indikerade på önskvärda resultat, även om mer forskning bör utföras för att 
säkerställa det. Slutligen rekommenderas Tobii Pro att implementera och fortsätta testa metoder 
från Service Design Thinking för att erhålla fler insikter om deras kunder som kan användas i 
alla delar av deras utvecklingsarbete.  
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Abstract 
This master thesis project tests a Service Design Thinking approach for learning more about 
Tobii Pro’s customers’ needs and experiences. Service Design Thinking is an emerging user-
centered interdisciplinary approach that is traditionally used for service development, but can  
also be implemented for other purposes. This thesis is performed at Tobii Pro, a division of Tobii 
AB, a company that develops and sells products within the field of eye-tracking. The aim of this 
thesis was to investigate which needs, experiences and thresholds Tobii Pro’s academic 
customers could be discovered by using a Service Design Thinking approach, and what could be 
done in order to meet them. Further, the aim was to evaluate if the tested Service Design 
approach is suitable for identifying the customer needs and experiences, and which methods are 
appropriate for this kind of investigation at high-technology companies such as Tobii Pro. 
 
The investigations were performed by designing a framework of six main methods included in 
Service Design Thinking approach: semi-structured interviews, customer experience mapping, 
contextual interviews, co-creation in a pilot study, workshop and focus group. The methods were 
executed, analysed and evaluated iteratively and parallelly. In summary, the methods 
implemented provided the desired outcome: needs, experiences and thresholds of the academic 
users.The experiences of the academic customers, which were indicated to be mostly positive, 
were visualized in customer experience maps. The needs that were discovered included 
acquisition of theoretical knowledge about eye-tracking, time to learn how to use the equipment 
and possibilities to talk to other researchers, before implementing eye-tracking in research. 
Thresholds for starting to use the eye-tracking equipment were amongst other discovered to be, 
issues related to time - when planning new research, money - application for funding, or 
knowledge - acquisition of technical knowledge for interpreting eye-tracking data. Solutions for 
solving these matters were discussed and an online forum for knowledge exchange, a quick-start 
instructions poster and video tutorials were proposed.  
 
To conclude, the results of this thesis indicate that the Service Design Thinking approach is 
suitable in the purpose of gaining more insights about the users for high-technology product 
companies such as Tobii Pro. All of the methods tested indicated to provide desired results, even 
though more research needs to be conducted for evidencing. Finally, Tobii Pro was 
recommended to incorporate and further test methods from the Service Design Thinking 
approach to achieving more insights about their users.   
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NOMENCLATURE 

 
Beta tester External user testing. An almost market-ready product, function or 

service is tried out by potential users before market launch. 
 
CAMST The Center for Advanced Medical Simulation and Training at 

Karolinska University Hospital in Flemingsberg, Sweden. A center 
where research and training with medical simulators is performed.  

 
Eye-tracking The technique of measuring where a person is looking. This could be 

achieved by measuring the motion of the eye relative the head or by 
measuring the point of gaze.   

 
Fixation A period of time in a state where the eye remains still, where a 

person fixates on an object. 
 
Gaze To look at something or someone intently and with fixed attention. 
 
Gaze pattern The order or the path of the gaze of a person. 
 
Glasses 2 Tobii Pro Glasses 2. A wearable eye-tracking device from Tobii  Pro.  
 
High-end technology   The most advanced technology available. 
 
Knowledge transfer  To train or educate a beginner (novice) to achieve the abilities of an 

expert. 
 
Laparoscopy A type of surgery that involves being examined or operated through 

small incisions in for example the abdomen. 
 
R&D Department for research and development at a company. 
 
Saccade A quick movement between two fixations, the movement occurs 

simultaneously with both eyes.   
  
ST-doctor A doctor or licenced medical practitioner studying to become 

specialist in a specific medical area. The term ST-doctor refers to the 
Swedish term “ST-läkare”.  
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1 INTRODUCTION 
This chapter is an introduction to the scope of this master thesis project. It contains the 
background, aim, problem description, research questions and delimitations. 

1.1 Background 
Traditionally, research and development projects originate from technological requirements and 
are developed with a technology-centered perspective (Endsley, 2011). Today, technical 
development and society is under rapid change driven by ascending knowledge growth and 
increasingly fast-emerging technologies (Duderstadt, 2010). The range of choices on the market 
also increases, inducing users’ demands to become more sophisticated and seek products and 
experiences that fit their specific needs (De Moor et al., 2010). This advancement and increased 
competition for new technology and innovation has shifted from traditional technology driven 
innovations to user-centered innovation (Rosted, 2005). User-centered innovations are 
influenced and created by the users themselves, meeting their own needs and create higher value 
compared to commercially developed solutions of manufacturers (von Hippel, 2005). 
 
This master thesis investigates the implementation of user-centered methods at Tobii Pro, a 
business unit of the Swedish company Tobii AB that develops and sells high-end technological 
products within eye-tracking. The unit Tobii Pro is the market-leader of eye-tracking solutions 
for investigating and understanding human behaviour (Tobii, 2016). The eye-tracking 
technology itself is not a new invention, but the technology has not been mature enough to be 
commercialized until recently, since the eye-tracking technology has developed exponentially in 
the past few years (Eskilsson, 2013). Being in the rapidly developing eye-tracking market 
(Bohme, Meyer, Martinetz & Barth, 2006), it is relevant for Tobii Pro to investigate the 
emerging user-centered innovation and review how insights into users’ needs and experiences 
are achieved. To be able to succeed with user-centered innovation, it is important to put focus on 
customer experiences and needs (Rosted, 2005).  
 
Even though eye-tracking products are often being used in for example usability testing to 
investigate user behaviour and needs of other products, research indicates that the usability of the 
eye-tracking solutions themselves can be improved (Schipke & Todd, 2010). Schnipke and Todd 
(2010) experienced usability difficulties and despite training and one year of experience, they did 
not feel that the eye-tracking tool was “easy to use”. Currently, Tobii Pro involve user input by 
making use of beta testers in the first phase of their product development process before the 
products are commercially released (D. Ricknäs & A. Olsen, personal communication, May, 
2016). Stetler and Olsson (master thesis, 2010) has previously investigated a working model for 
incorporating user needs using the QFD model  (Quality Function Deployment) at the former 
department Tobii Analysis. 
 
According to Kriss (2013), Manning (2012), Meyer and Schwager (2007) and more, customer 
experience is an important factor for making business successful. Using user-centered 
methodologies striving towards a holistic view, including business perspective, technology and 
customer focus plays a more important role in achieving success today (Khurana & Rosenthal, 
1998). Koivisto (2007) argues that product and technology centered companies are now 
challenged to become hybrids; where the product and the service around it are inseparable and 
together creates the whole experience of the product (as cited in Stickdorn & Schneider, 2011). 
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Service Design Thinking is a relatively new and emerging user-centered interdisciplinary 
approach that combines different tools and methods (Stickdorn & Schneider, 2011). The Service 
Design Thinking approach is most commonly used to develop services, but can also be used for 
other purposes (Stickdorn & Schneider, 2011). In Service Design, the needs and experiences of 
the user is the foundation of the process to create holistically successful products and services. 
This master thesis assesses a Service Design Thinking approach for learning more about Tobii 
Pro’s customers’ needs and experiences.  

1.2 Problem description and purpose 
Service Design Thinking is an emerging approach due to its qualities of dealing with the 
complex issues related to products and services of today (Rodriguez and Peralta, 2014). 
However, Rodriguez and Peralta’s (2014) initial exploration in the subject concluded that more 
research is required in this area. Furthermore, the adoption of user-centered and service design 
methods at different organizations and companies differ and has not been fully explored 
(Vredenburg, Mao, Smith & Carey, 2002). This thesis therefore seeks to contribute to the 
research gap by investigating the adoption of user-centered and service design methods at the 
high-technological company Tobii Pro.  
 
Tobii Pro currently provides two categories of eye-trackers: remote eye-trackers (in combination 
with computer screens) and wearable eye-trackers. Tobii Pro’s current customers consist of 
companies and institutions and their products are used for a wide range of applications. (Tobii 
AB, 2015a). This thesis focuses on the experiences of academic customers who use wearable 
eye-trackers, more specifically the product Tobii Pro Glasses 2 (hereinafter referred to as Glasses 
2), for more information regarding the glasses see Chapter 2.1.1: How eye-tracking works. The 
market for wearable eye-tracking equipment is relatively new, Tobii Pro’s first wearable eye-
tracker, Tobii Pro Glasses, entered the market in 2010 (Tobii AB, 2015b), thus the needs and 
experiences of users are not fully explored.  
 
From primarily designing around the technology of the products at Tobii Pro, there is now an 
increase in interest and importance of understanding the user’s needs, experiences and 
requirements (D. Ricknäs, UX designer, personal communication, January 25, 2016). Requests to 
actively learn more about this has been on the agenda for a long time and in general, the R&D 
department wishes to get closer to the customer (E. Windish, Head of Global Marketing, personal 
communication, February 29. 2016). One reason for this is the desire to step into new market 
segments, such as the training market (transferring knowledge from experts to novices) where 
potential has been identified (Pierson, 2015). 
 
Furthermore, through encounters with academic customers, Tobii Pro has recognized that a 
number of their customers are not using the products that they have purchased, or that the eye-
tracking equipment remains unused several months after they have received them (D. Ricknäs, 
UX designer, personal communication, January 25, 2016). To explain this behaviour, it is 
necessary to be aware of how Tobii Pro’s customers use and experience the products from the 
start. This “put on shelf”-problem together with exploration of the new market segment expert to 
novice knowledge transfer forms the scope of the thesis, as visualized in figure 1 below.  
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Figure 1. Schematic figure of the investigated areas in this master thesis. 

 
The first purpose of this thesis was therefore to investigate how needs and experiences of Tobii 
Pro’s academic customers can be discovered by using a Service Design Thinking approach. The 
second purpose was to identify these needs and experiences as well as any thresholds of both 
existing and future customers. The Service Design approach and included methods was 
implemented throughout the thesis and the outcome will be evaluated in order to be able to give a 
recommendation.  

1.3 Research questions 
Based on the background, purpose and problem description, the following research questions are 
investigated in this thesis: 
 
RQ 1: What needs, experiences and thresholds of Tobii Pro’s academics customers can be 

identified by using a Service Design Thinking approach? 
 
RQ 2:  How can Tobii Pro satisfy the identified customers needs and experiences as well as help 

them overcome the thresholds? 
 
RQ 3:  Is the Service Design Thinking approach suitable for identifying customer needs and 

experiences at Tobii Pro, and which methods are appropriate?  
 



  16 

1.4 Delimitations 
The following chapter explains the delimitations that lays within the scope of this master thesis 
project.  
  
1.4.1 Technology and product 
The product used in this research was delimited to Tobii Pro Glasses 2, a wearable eye tracker 
for real the world environment (Tobii AB, 2015c). The scope of the project also includes the 
softwares Tobii Pro Glasses 2 Controller (version 1.33.632, 2016) and Tobii Pro Glasses 
Analyzer (version 1.34.1003 (x64), 2016). This research excludes any other wearable eyetrackers 
and remote eye-trackers, which are suitable for screen, based research. For the pilot study, the 
technology was delimited to the Tobii Pro Glasses 2, the related software Tobii Pro analyzer and 
the laparoscopic simulator Simball Box and its related software (G-coder, n.d.). 
 
1.4.2 Geographic and Demographics 
This master thesis will focus on the so-called academic customers. The academic customers are 
internally at Tobii Pro described as customers who belong to governmental institutions or 
universities. What characterizes academic customers, according to Norrefeldt (Nordic and Baltic 
Sales Manager) is that they have higher requirements than other customers, since their main 
focus is to perform research and publish research articles that needs to be validatable and 
repeatable (personal communication, February 17, 2016). 
 
This master thesis was performed at the head office of Tobii Pro in Danderyd, Stockholm and the 
internal meetings and analysis was therefore limited to the head office and its surroundings. The 
physical presence was delimited to the Stockholm area, CAMST, Karolinska University 
hospital’s Center for Advanced Medical Simulation and training, in Flemingsberg and 
Mälarsjukhuset, Eskilstuna. 
 
For the pilot study, the expert novice knowledge transfer segment was selected as a market to 
explore. Prospective customers to approach were identified by the Tobii Pro sales team. The 
recruitment of test objects in the pilot study were limited to ST-doctors and experts who studied, 
worked or researched at Karolinska University Hospital and/or Mälarsjukhuset, Eskilstuna. The 
test objects were delimited to be specialists in different surgical or urological practices. The 
number of test objects for the pilot study was limited to 10 persons and one expert reference, i.e. 
11 persons in total.  
 
For interacting with and interviewing existing users, the limitations were set to academic users 
who had purchased the Glasses 2 in November or December 2015. 22 customers were contacted 
and 8 universities agreed to participate.  These interviews were held online via Skype and the 
geographic locations of the customers were therefore unlimited.  

  
1.4.3 Time frame 
This master thesis was performed in a time frame of 20 weeks, delimiting the opportunities for 
performing tests and research in a larger scale than could be managed in the scope of this thesis. 
The master thesis started in January 2016 and ended in June 2016. An overview of the first draft 
of the time schedule can be seen in Appendix A: Schedule. 
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1.4.4 Theory 
Partly due to the time frame and already existing research, the theory of expert to novice 
knowledge transfer through studying eye-gaze patterns and eye-tracking related data was based 
on previous research and not specifically tested in the scope of this master thesis. Further, the 
theory studied in the scope of this thesis only focused on eye-tracking itself and not the 
psychology and learning theories related to knowledge transfer. 
  
1.4.5 Market 
The considered market for the scope of this thesis was limited to the customers of the company 
Tobii Pro and their academic customers. Tobii Pro approaches a number of different market 
segments for analyzing human behaviour, for example user experience and interaction, 
psychology and neuroscience, child and infant research, clinical research and education (Tobii 
AB, 2015d). Also, the pilot study included in this master thesis project was limited to be focused 
on the training market.  
 
1.4.6 Product development 
The design process in this master thesis project did not result in a fully developed new product or 
service. The findings from this master thesis will instead develop: 
 

- A recommendation, including concepts and improvement opportunities 
- Suggestions for further work, to be carried out after the scope of this thesis. 

 
The goal was hence not to develop a product or service in the scope of this master thesis. The 
goal is to provide Tobii Pro with tools, insights and material that can aid their own product and 
service development.  
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2 EYE-TRACKING AND TOBII PRO:  
AN INTRODUCTION  

This chapter aims to give context and basic information regarding how eye-tracking works and 
what eye-tracking can be used for. This chapter also introduces how Tobii Pro currently works 
with customer needs. 

2.1 Eye-tracking 
Today, eye-tracking can be used in a wide set of applications for both academic and commercial 
customers, the users span from psychologists, neuroscientists, engineers to marketers etc. 
(iMotions, 2015). Everything with visual components can be eye-tracked with very few 
exceptions and the number of applications in which eye-tracking can be used is only increasing 
(Eyetracking inc, 2011). An eye-tracking device can detect and sample where the eyes are 
focusing, which in its turn can be used for example to determine attention, focus, gaze pattern, 
consciousness and other types of visual behaviour (Tobii AB, 2015e). From this information, 
insights in user or customer behaviour can be found due to the connection between eye 
movements and human cognition (iMotions, 2015). What can be studied from eye-tracking data 
includes for example: 
 
● The order of which different elements are given visual attention 
● Which elements or areas that are, or are not given attention 
● How much attention different elements or areas are given 
● Differences in how visual material are given attention to (iMotions, 2016) 
● Pupil dilation (Tobii, 2013) 

 
This type of information can for example be beneficial for neuroscientists who want to 
understand human behaviour and performance, psychologists who want to learn about infant 
brain activity, for gamers to improve their strategies, commercial companies who want to sell 
more products, in education as assistive technology for communication and many more 
applications (iMotions, 2015; Tobii AB, 2015f). Eye-trackers can also be used in combination 
with other scientific tools that can give data about human behaviour such as EEG 
(Electroencephalography), GSR (Galvanic Skin Response), EMG (Electromyographic sensors) 
or facial expression analysis (iMotions, 2015). 
 
2.1.1 How eye-tracking works 
Eye-tracking can be explained as the measurement of eye activity (iMotion 2015). In detail, eye-
tracking is the process of tracking the point of gaze or head movements relative to the eye 
movements of a person. The technology can be used in a remote eye-tracker; in connection with 
a screen, or wearable by being integrated into a pair of glasses (Tobii AB, 2015f). See appendix 
B: Tobii Pro Glasses 2, for further information regarding the Glasses 2. Today, the most 
common method for eye-tracking is to use near-infrared technology in combination with a high-
resolution camera (iMotions, 2016). 
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The most vital components of an eye-tracker are the cameras, the projectors and the algorithms 
(Tobii AB, 2015g). In short, the eye-tracking process starts when near-infrared light is projected 
onto the pupil of the user, which causes visible reflections in the cornea (the outer membrane of 
the eye). At the same time, cameras track the reflections of the user’s eyes (iMotions 2016). The 
algorithms built into the eye-tracking device then calculates the position of the eye and gaze 
points, which are later analyzed to gain insights about the user’s behaviour (Tobii AB, 2015g). 
Eye-tracking with a remote screen based eye-tracker is visualized in figure 2: 

 
 

Figure 2. Description of how optical eye-tracking with a remote eye-tracker works 

2.2 Tobii Pro today 
Internal expert interviews were conducted at Tobii Pro to create a background picture of how the 
customer contact and customer needs are handled between the different departments of sales, 
R&D and marketing today. The interviews also aimed to map existing cases and research. 
Interviews were conducted with members from the Sales team, User Experience Designers, 
Customer Success Manager, Head of Global Marketing, Head of Sales and a beta tester.  
 
2.2.1 Definition of customer  
Around 50% of Tobii Pro’s customers are academic research institutions and the order value of 
academic research institutions was approximately 60% of total order values for 2015 (D. 
Scheffold, personal communication, February 12, 2016). This motivates the choice of focusing 
on academic customers in this thesis and that improvements can be made in order to better 
understand the customers. 
 
For academic customers, there is the question of defining the customer as the person who 
purchases the product or the end-user who actually uses the Glasses 2. Assuming the definition 
for a customer as “one that purchases a commodity or service” (Merriam-Webster, 2015), in this 
case, the purchaser is not necessarily the user. On the other hand, Hippel (2005) defines the user 
as “firms or individual consumers that expect to benefit from using a product or a service” (p 
64). Following Hippel’s definition, both the purchasing institution and the end-user, the 
researcher, could be defined as a user. This thesis will focus on the customer experience. As 
defined by Kraft (2012) the user experience is focusing on the use of the product, whilst 
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customer experience also addresses the experiences before and after the actual use the product, 
as for example when making a decision to buy the product, get in touch with support for help etc.  
 
2.2.2 Customer contact - utilization of customer experience 
Currently, insights about customer needs and behaviour reach the R&D team at Tobii Pro 
through a number of different sources. According to Olsen, UX designer, there is no standardised 
working method for gaining information on customer needs regarding user experience 
development. The reason for this is the variation of products and services as well as the high 
workload and differences in assignment within the team. Olsen also describes the development 
processes at Tobii Pro as “ad hoc”, and that flexibility is required in the development processes 
due to the agile work of the software developers (personal communication, February 17, 2016). 
 
The sales team, who are in direct contact with their customers can post customer feedback, ideas 
and comments in a Customer Relationship Management (CRM) system. Product managers are 
then responsible for analyzing the feedback to identify development opportunities and 
improvement areas to forward to the R&D team. The support team is also a source for the R&D 
team to gain insights in customer behaviour and common problems that the customers encounter. 
The information can be shared through direct contact with the support team or through support 
feedback meetings where the most common customer feature requests and problems are 
discussed (D. Ricknäs, UX designer, personal communication, May 3, 2016). 
 
Another type of customer contact is through reference and focus groups, which are generally 
initiated for a specific project and product. In some cases beta testers try out the products before 
release and a long-term collaboration between a user and Tobii Pro is established. Beta testing 
was described by Dolan and Matthews (1993) as “... one of a variety of procedures by which a 
firm has potential users "try out" a product and report on their experience” (p. 318), and they 
proceed by stating that “Beta testing can validate the product concept, eliminate performance 
problems prior to market introduction, and serve as an effective sales promotion device” (p. 
318). At Tobii Pro, beta testers act as test pilots evaluating the product and gives feedback in the 
end of the development process. In return, the user will be able to use the finalized product. (P. 
Shams, Assistant Professor, personal communication, March 23, 2016) 
 
2.2.3 The customer’s initial contact with Tobii Pro 
There are a number of ways for a potential customers to approach Tobii Pro if an interest to buy 
a Tobii Pro product emerges. The two most common ways to establish contact between Tobii 
Pro and a customer is either that the customer contacts Tobii Pro or that a sales representative 
contacts the customer first. The sales representant is hence a link between the customer and 
Tobii Pro, and it is not unusual that customers turn to “their” sales representant if they have 
questions, want to know more about eye-tracking in general or how to use it in their specific 
application. Another common option is that the customers turn to the Support department at 
Tobii Pro if they have questions regarding the functionality and the use of the product (M. 
Norrefeldt, personal communication, February 17, 2016). 
 
2.2.4 Customer experience 
There has been an interest from R&D to have customer experience maps of Tobii Pro’s 
customers, not only to understand the customers themselves but also how sales and marketing 
work with the customers and how they come in contact with Tobii Pro. The method customer 
experience mapping has been used in projects within the R&D for more specific and detailed 
parts of the user experience, such as the unpacking experience (A. Olsen, personal 
communication, February 17, 2016). However, a holistic map covering a longer time span has 
not been mapped out before at Tobii Pro.  
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An initial effort has been made to highlight the Tobii Pro customer journey as a part of an hour-
long employee training program talk held by Head of Sales and Head of Global Marketing. The 
purpose of the program is to be able to achieve  uniform customer relationship at Tobii Pro as 
different departments and teams currently work with different segments of the entire customer 
journey. The initiators of the program hope to create awareness of the customer behaviour and 
experience (E. Windish, Head of Global Marketing, personal communication, February 29. 
2016). 
 
2.2.5 Approaching new markets 
Tobii Pro is constantly exploring opportunities for eye-tracking in new market segments and has 
recently shown specific interest in the training market, using eye-tracking to transfer knowledge 
from expert to novice knowledge. (D. Ricknäs, UX designer, personal communication, January 
25, 2016). The expert to novice category on Tobii Pro’s webpage showcases a case where eye-
tracking was used to analyze the gaze pattern of surfers. A number of possible eye-tracking 
applications in the expert-novice field were listed, such as gaze patterns for inspecting cars 
(Tobii AB, 2015h).  
 
There is global internal interest within Tobii Pro for the expert to novice segment and 
opportunities for eye-tracking and training has been explored together with customers. A white 
paper that explores opportunities and maps the activities for eye-tracking in the training market 
has for example been conducted by Pierson (2015). 
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3 THEORY 
This chapter presents the background research conducted for this thesis. Different methods 
included in Service Design Thinking for discovering user needs and experiences were explored, 
and further the Service Design approach is explained. This section also explores the current 
position of eye-tracking in the training market, meaning research that has been conducted using 
eye-tracking applications for expert to novice knowledge transfer. The theory section was partly 
based on a literature review, which was web based by searching in academic databases as well 
as Tobii Pro’s reference library of research papers, Tobii eye-tracking references at Zotero 
(Zotero, n.d). The foundation of the theory chapter also consisted of book reviews and reviews of 
physical literature.  

3.1 User-driven and user-centered innovation 
When researching user-centered approach in literature and books, several terms are mentioned 
such as, user-centered innovation, user-driven innovation and user-centered design. Based on the 
literature, the difference between these terms are unclear and the terms often overlap. It is said 
that the term “user-centered innovation” first appeared in the late 1990’s used by Eric von Hippel 
(Rosted, 2005). Hippel (2005) and Franke (2013) describes “user-centered” and “user-driven” 
innovation as a process where users develop to meet their own specific needs and can benefit 
from innovations developed and shared by other users. Rosted (as cited in De Moor et al., 2010) 
on the other hand, defines user-driven innovations as “the process of collecting a particular type 
of information about the user”. Rosted’s definition is more in line with the definition for user-
centered design which is “a multidisciplinary design approach based on the active involvement 
of users to improve the understanding of user and task requirements, and the iteration of design 
and evaluation. ” (Mao, Vredenburg, Smith & Carey, 2005).  
 
Despite the different terms, what is common amongst the mentioned literature is that these 
approaches all focus on the user and aim to involve the user in one way or another in the 
innovation process. Furthermore, the same practical methods for achieving user-centered or 
driven innovation are discussed by the above-mentioned articles. Examples for revealing 
customer experiences include the lead user method, crowdsourcing and toolkits for user 
innovation and design (Franke, 2013).  
 
Buchenau and Suri (2000) explain that understanding user experience is important from several 
different aspects, such as being able to design complex and dynamic interactions combining 
hardware and software for example. Khalid and Helander (2006) have looked deeper into what 
kinds of customer experiences are important. They conclude that customer emotions should be 
taken into consideration when innovating products and services. The reason being customers’ 
decisions are more likely to be influenced by feelings and perceptions rather than logical or 
rational thinking. Emotional and perceptual components over time are included in customer or 
user experience  (Nenonen, Rasila, Junnonen & Kärnä, 2008). According to Khalid and Helander 
(2006), emotion triggers both conscious and unconscious reactions to a product or system, and is 
one of the most powerful factors of differentiation when considering the user experience. They 
proceed stating that to keep the users satisfied and increase profitability, consideration of 
emotions is very important. Verhoef et al. (2009) argue that prior experiences will influence 
future customer experiences and a holistic approach is therefore necessary to identify the 
experience, including perceptions such as expectations.  
 
There is an increase in interest and popularity in user-centered innovation and both firms and 
scholars experiment and research different methods to implement the approach (Franke, 2013). 
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However, research has also identified risks with integrating customers into the innovation 
process (Overvik Olsen & Welo, 2011). Alam (2006) reveal common problems firms experience 
when implementing customer interaction in the innovation process, the main issues being 
confidentiality, identification of individuals for interaction and lack of cooperation by customers. 
Enkel, Kausch and Gassmann (2005) highlight that actions need to be taken to minimize risks 
and successfully integrate customers. They also express that future research on refining methods 
for customer integration is necessary. Overvik Olsen and Welo (2011) also signify the need for a 
systematic process and understanding for applications of methods and tools.  
 
Traditional tools and methods for involving and getting to know the users include focus groups 
and surveys (De Moor et al., 2010), as well as interviews and observations (Overvik Olsen & 
Welo, 2011). However, more analytical methods investigating what users do, want or feel, 
compared to what users say or think, has arisen recently (De Moor et al, 2010). Scenarios, 
personas, customer journey maps, shadowing and cultural probes are some examples (De Moor 
et al, 2010; Nenonen, Rasila, Junnonen & Kärnä, 2008; Stickdorn & Schneider, 2011). Kouprie 
and Visser (2009) also highlights that the usage of storytelling techniques, personas, scenarios 
and storyboarding are expanding and has been developed to help designers appreciate the user 
experience. 

3.2 Service Design Thinking 
Service Design Thinking is an approach that includes and combines tools and methods from 
various disciplines. The Service Design Thinking approach can act as a toolbox of methods, 
which can be adapted for each specific project (Stickdorn & Schneider, 2011). Service design 
prioritizes focus on humans before focus on organizations, and uses customer interaction to find 
ways to help organizations create value (Kimbell, 2009). Co-creation is a central concept of 
Service Design Thinking where people (users, employees and other stakeholders) act in the core 
of the service experience are involved in the development process (Mager & Sung, 2011). 
 
Several definitions of Service design exists, Copenhagen Institute of Interaction Design (2008) 
describes it as: 
 
“Service design is an emerging field focused on the creation of well thought through experiences 
using a combination of intangible and tangible mediums. It provides numerous benefits to the 
user experience when applied to sectors such as retail, banking, transportation and healthcare.”  

- Copenhagen Institute of Interaction Design, (as cited in Stickdorn & Schneider, 2011, p. 30).  
 
Or as defined by Frontier Design (2008): 
 
“Service design is a holistic way for a business to get a comprehensive, empathic understanding 
of customer needs”  

- Frontier Design (as cited in Stickdorn & Schneider, 2011, p. 32). 
 
Stickdorn & Schneider, 2011) proceeds with describing that service design constitutes of five 
important principles: 
 
● User-centered: Let the foundation be the the customer’s perspective 
● Co-creative: Include all stakeholders in the process 
● Sequencing: Visualize the service as a sequence of interrelated events 
● Evidencing: Physical artefacts should represent visualization of intangible aspects 
● Holistic: Consider the entire environment that surrounds the service 
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Stickdorn & Schneider 2011) describes Service Design approach as a way of thinking rather than 
a set concepts or methods. Although the Service Design Thinking approach is most commonly 
used to develop services, it can also be incorporated in fields of product design, interaction 
design, social design, strategic and operations management etc. (Stickdorn & Schneider, 2011). 
 
3.2.1 Example of methods included in service design toolkits 
The Service Design approach can be seen in toolkits of methods for designing services and 
methods, examples of toolboxes are “What are the tools of Service design” (Stickdorn & 
Schneider, 2011), Service Design - Engage customers and connect the organisation (Livework, 
2016), Service design toolkit (Service Design Toolkit, 2014) and many more. Examples of 
methods found in the toolkits above are: 
 
● Service blueprinting 
● Customer journey mapping 
● Cultural probes 
● Personas 
● Co-creation 
● Interviews; semi-structured, contextual or casual 
● Shadowing 
● Service safari, etc. 

 
All of the above mentioned tools are used to learn more about the user, their experiences and 
needs to create services or products that provides value to the users. Additionally, Buchenau and 
Suri (2000) believe that tools and methods for sharing knowledge of customer experience help to 
create a common view for the design team to strive for. The methods included in the Service 
design toolkits are often used iteratively and can be used in all phases of the Service design 
process; from exploration to ideation and implementation (Stickdorn & Schneider, 2011). 
      
3.2.2 Product design and Service Design Thinking 
As mentioned by Stickdorn and Schneider (2011), the Service Design Thinking approach is not 
only used to develop services but can also be incorporated in other fields such as product design. 
Product design has undergone a change during recent years. It is no longer restricted to form, 
functionality, material and production but now also includes interaction between humans and 
technology, functionality, experiences and service offerings (Buchanan, 2001). The traditional 
meaning of product design has shifted from being seen in contexts of styling, to designing 
processes seen as a strategy, which is integrated deeply within organization the organization 
(Mager & Sung, 2011). The design concept has also shifted from addressing physical objects, to 
designing interactions and towards experiences of services. As Mager and Sung (2011) describes 
it: 
 
“Design is now about strategies and structures, processes and interactions – about services.”  

- Mager & Sung, 2011 
 

In line with the shift towards a more service- and experience-centered view, product design is 
not only restricted to focus on the mere use of the product. From a Service Design Thinking 
perspective, the whole customer journey is considered; including the experiences before and 
after the explicit interaction (Mager & Sung, 2011). The experiences before and after the use or 
interaction can for example include searching the web, visit support, recommend product to 
friends, interact with salesperson etc.  
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3.3 Expert-novice knowledge transfer with eye-tracking 
Eye-tracking solutions can give insights in how expert and novice professionals perform tasks, 
use their knowledge as well as assess their skills. The eye-tracking data produced can help 
researchers gain insights in behaviour, decision-making, stress level etc. (Tobii AB, 2015h). 
Studies have shown that the gaze patterns between experts and novices differ when performing 
complex tasks, for example when identifying hazards (Dzeng et al, 2016) or reading film bunion 
radiographs (Giovinco et al., 2015). Theory supports extended research on how to utilize these 
differences in gaze patterns to transfer the knowledge from experts to novices in different 
applications (Giovinco et al., 2015). 
 
3.3.1 Eye-tracking for training purposes 
There is a wide range of research in different fields that use eye-tracking applications for the 
expert to novice segment, where knowledge about differences in expert and novice behaviour are 
used for training purposes. To begin with, Szulewski and Howes (2014) concludes that mobile 
eye-tracking devices were useful and effective tools for studying human behaviour, in this case 
within decision-making in the medical field. As a result of the study, potential for comparing 
expert and novice gaze patterns and performances were also identified. Next, Khan et al. (2012) 
demonstrates that there are significant differences between an expert and a novice in their eye-
movements during laparoscopic surgeries. Furthermore, Dzeng, Lin and Fang (2016) and 
Giovinco et al. (2015) found differences in gaze patterns between the expert and novice groups 
in identification and diagnostics tasks. What is common for the different research areas is how 
eye-movements influence the performance of a novice, a beginner, compared to an expert or 
experienced practitioner.  
 
The abovementioned studies were conducted within the medical and construction field, but 
differences in eye-gaze patterns between experts and novices were also identified in other areas 
such as aircraft inspection (Sadasivan et al., 2005) and forestry (Pihel, Sang, Hagerhall & 
Nyström, 2015). Having determined that there are differences in gaze patterns between experts 
and novices, research evolves into investigating how and if this insight can be used to facilitate 
the transfer of knowledge from experts to novices. Vine et al. (2012) introduces the term 
“cheating experience” and investigates if novices can, by learning target-locking gaze strategies, 
cheat experience and posses the same level of technical laparoscopic skills as experts during a 
shorter time. Other studies related to expert to novice knowledge transfer with eye-tracking that 
have been discovered are for example: 
 
● Attention guidance in complex animations (de Koning, Tabbers, Rikers, & Paas, 2010).  
● Quiet eye training in golfing help golfers maintain control when anxious (Vine, Moore & 

Wilson, 2011). 
● Investigation in how much pre-training eye movements can facilitate knowledge 

acquisition in multimedia (Skuballa, Fortunski & Renkl (2015). 
● Visual search pattern differences in expert and novice batters playing baseball (Shank 

and Haywood, 1987). 
● Differences in visual attention between experienced and novice drivers (Underwood, D., 

Chapman, Brocklehurst, Underwood, J., & Crundall, 2003). 

Summarising the research mentioned in this chapter, the concept that gaze patterns differ 
between experts and novices is discussed and showed in different fields. The research also shows 
that eye-tracking can provide valuable insights in gaze and human behaviour in different fields. 
Finally, the theory also recommends that further research should be conducted in how to utilize 
and create value from the differences in gaze pattern and eye-tracking data. 
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3.3.2 Expert to novice knowledge transfer with eye-tracking in medical applications 
A number of the reviewed articles for eye-tracking for training, or expert to novice knowledge 
transfer, was found in the medical field. Within the medical field, a sub-categorization could be 
made that divided the findings in four fields: emergency management, diagnostics, nurse 
education and surgical tasks. The following part will present examples of the findings of expert 
to novice knowledge transfer with eye-tracking in the medical field. 
 
In emergency managementSzulewsk & Howes (2014) describes how first-person video and gaze 
tracking can be utilized in medical simulations, here in an exercise for medical emergencies. In 
their study, portable eye-trackers were used to collect data providing information in the 
relationship between what a participant looked at and consciously noted in an emergency 
situation. The findings showed that wearable eye trackers were suitable for gathering this type of 
data, that differences between experts and novices were significant and that gaze tracing was 
considered a promising field in resuscitation medicine. 
 
In the field of diagnostics with eye-tracking, Jarodzka et al. (2012) conducted research on how 
clinical reasoning based on visual observations of patients can be taught to novices by showing 
eye-gaze using spotlight method. Broadbent, Horsley, Birks and Persaud (2014) show that there 
are differences between novice and expert nurses in analysing electrocardiographs, and that the 
result encourages further research in nursing practice and education. In nurse education eye-
tracking was also used to investigate nurses’ visual scanning patterns during medication 
administration process (Marquard & Henneman, 2011). Differences between expert and novice 
nurses with eye-tracking in medical research is also conducted by Browning et al. (2015). They 
too suggest further research to create better understanding in how expert clinicians achieve high 
quality performance. 
 
In the field of eye-tracking in surgical and laparoscopic applications, a number of examples are 
demonstrated. Research conducted by Law, Atkins, Kirkpatrick and Lomax (2004) showed 
differences in gaze patterns between experts and novices performing laparoscopic surgery 
training tasks. In their article, they also conclude that novices need more feedback from the 
position of the tools than experts. Further, Vine, Chaytor, McGrath, Masters and Wilson (2013) 
conclude that novices trained to adopt expert-like gaze control strategies are able to achieve 
higher levels of performance more quickly than novices who solely learned by discovery. They 
also conclude that gaze training was considered beneficial to facilitate acquisition of basic motor 
skills, which are needed for performing laparoscopic tasks. In a final example Wilson et al., 
(2011) discovered that gaze training facilitates laparoscopic skill acquisition and multi-tasking.  
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4 METHODOLOGY  
The following chapter describe the methods used to conduct this master thesis. The methods in 
this chapter were chosen according to the Service Design Thinking approach. The choice of 
methods were based on literature research and designed to effectively make use of existing 
contacts and possibilities present, to be able to answer the research questions in Chapter 1.3: 
Research questions. These methods form a toolbox which is to be tested out in the scope of this 
thesis. Following, the method and data evaluation, ethical aspects, generalizability and 
sustainability will be discussed.  

4.1 The Service Design Approach 
As this thesis focuses on discovering the needs and the experiences of Tobii Pro’s academic 
customers using a Service Design approach, the target is to discover experiences over usability 
issues. User experience covers wider human experience dimensions including emotions and 
perceptual components over time, whilst usability mainly focuses on efficiency and effectiveness 
of a task or product (Nenonen, Rasila, Junnonen & Kärnä, 2008). Analyzing the customer 
experience is also suitable for the scope of this thesis which focuses on the onboarding process 
because with the holistic nature of customer experience, both controlled elements, such as 
service interface or price, and uncontrollable elements, for example influence of others, search 
for information and purpose, are covered (Verhoef et al., 2009). 
 
The Service Design Thinking approach was chosen due to its qualities of understanding the user, 
allowing businesses to gain “comprehensive, empathic understanding of customers needs” in a 
holistic way (as cited in Stickdorn & Schneider, 2011, p. 32). Furthermore, as stated by 
Transformator Design (2016):  
 
“Service design and customer centeredness is not about asking the customers what they want, it 
is about realising what their needs are and to create concrete solutions of how they can be met.”  
 
The Service Design Thinking methodology is therefore in line with the objectives of this thesis, 
discovering the customers’ needs to provide valuable insights that can help Tobii Pro develop 
and refine their products and services. Since Service Design Thinking acts as a toolbox of 
methods that are adapted for each specific project (Stickdorn & Schneider, 2011), the first step of 
the thesis was therefore also to design the process itself to suit the context of this thesis, see 
figure 3 below.  

 
 

Figure 3. The methodology process customized for this master thesis  
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Following the Service Design Thinking approach, the different processes and steps in thesis were 
conducted iteratively and in an overlapping manner, similar to service design projects, 
alternating between the different phases of exploration, creation, reflection and implementation 
(Stickdorn & Schneider, 2011). A mechanical design approach is traditionally linear and passes 
through the stages product discovery, project planning, product definition, conceptual design, 
product development and product support (Ullman 2002). This master thesis project is to a 
greater extent centered around the user and just as for established human-centered design 
approaches, for example as mentioned by Norman (2013), it is more suitable to keep an iterative 
approach for this kind of problem definition. An iterative approach, which is also included in 
Service Design Thinking, allow designers to backtrack, redo and re-define along the project 
which has also been the case in this project.  
 
The service design methods used and evaluated in this master thesis had a qualitative approach. 
Qualitative methods aim to give answers about experience, viewpoints and perspectives of users 
and customers rather than data points, generalizations and other quantitative outcomes 
(Hammarberg et. al., 2016). Qualitative approaches may also be more suitable when 
investigating a rather unknown area, as for user example user experience research with eye-
tracking applications (Hancock & Algozzine, 2015).  
 
An essential aspect in Service Design Thinking is to gain a “clear understanding of the situation 
from the perspective of current and potential customers of a certain service is crucial for 
successful” (Stickdorn & Schneider, 2011, p. 129). Stickdorn and Schneider (2011) continue to 
emphasize the importance of uncovering the true motivation for the customers behaviour and 
discover the real problem. In order to gain understanding in Tobii Pro’s existing and potential 
customers, the following methods were used:  
 

- Semi structured interviews 
- Customer experience maps 
- Contextual interviews 
- Workshop 
- Co-creation: Pilot study 
- Focus group 

4.2 Semi-structured interviews 
Semi-structured interviews were conducted with a total of 11 users from 8 different universities. 
As Service Design Thinking takes a qualitative approach, semi-structurered interviews were 
chosen over for example questionnaires. Customer satisfaction surveys were already 
implemented at Tobii Pro (D. Ricknäs, UX designer, personal communication, March 1, 2016) 
and a deeper understanding of the customer experiences was desired. Observations could also 
generate the desired insights (van Boijen, A., Daalhuizen, J., Zijlstra, J. & van der Schoor, R., 
2014), however as Tobii Pro’s customers are located globally, semi-structered interviews were 
perferred.   
 
Existing academic customers were interviewed to gain insight into the users’ background in the 
academic world, if and how it affects the usage of the chosen product Glasses 2. The scope of the 
usage of the Glasses 2 is limited to the onboarding process, from when the customer became 
interested in the Glasses 2, to when they actually start using and implementing them in research. 
The reason for this was to investigate why a number of existing academic users were not using 
the purchased Glasses 2. The glasses were either used after a long time or not used at all, as 
identified by previous customer contacts by the R&D and sales team.  



  31 

 
The interviews also aim to gain understanding in the academic user’s emotions and experiences 
with the Glasses 2 as well as identify development opportunities. The expectations of the 
customers before and after receiving the glasses were also investigated because, as van Hagen 
and Bron (2014) states, if an experience is positive or negative depends on the if the experience 
was better or worse than expected.  
 
Semi-structured interviews were also chosen due to its suitability for answering questions 
starting with “why” rather than “how many ” or “how much” (Miles & Gilbert, 2005). As a 
result, the method of 5 Whys was be seamlessly incorporated in the interviews. 5 Whys 
originated from Toyota when they were seeking to identify root causes of manufacturing and 
production problems and the method has later spread to other disciplines such as social sciences 
for developing problem definitions (Kohfeldt & Langhout 2012). The 5 Whys method is about 
asking “why” five times in order to reveal the real problem (Ingle, 2013) and has in this case 
been used as a model for revealing the root cause and reason for a certain behaviour or 
experience. In the interview guideline the participants were encouraged to storytel their 
experiences of the product. Stickdorn and Schneider (2011) state that storytelling is situating 
experiences and enables usage of key insights and ideas. The flexibility of semi-structured 
interviews was also advantageous in this case; as the interview guide could be adjusted 
depending on the specific background of the interviewee and at the same time still receive 
comparable data (Cohen & Crabtree, 2006). 

4.3 Customer experience mapping 
The insights and findings from the semi-structured interviews were visualized in customer 
experience maps, also known as customer journey maps. Customer experience maps are 
structured visualizations of a user’s experience and emotions during different stages of using a 
product or service, and can be visualized in various ways using different models. Customer 
experience maps present customer experiences in relation to encountered touchpoints, creating a 
high-level overview of both influencing factors and the experience itself (Stickdorn & Schneider, 
2011; van Boijen, Daalhuizen, Zijlstra & van der Schoor, 2014). Customer experience maps can 
also help companies and organizations understand how current and potential customers use a 
product or service, as well as the customer’s perceptions, motivations and needs (Nenonen, 
Rasila, Junnonen & Kärnä, 2008). 
 
Having created an overview of the customer experience, problem areas, opportunities and 
improvement can be identified (van Hagen, & Bron, 2014). For understanding and pinpointing 
positive and negative experiences in the onboarding process of Tobii Pro’s academic customers, 
experience maps were created based on transcripts of the above-mentioned interviews with 
current customers of Glasses 2. The interviews were designed to retrieve sufficient and suitable 
information for creating experience maps. Thereafter, the experience maps were analyzed and 
compared with other customers participating in the study to identify any common insights, which 
could result in development opportunities for Tobii Pro.  
 
As part of the analysis of the customer experience maps, need groups were created to facilitate 
management of the customer’s experiences. To identify the need groups, the individual 
experiences and interviews were analyzed and important quotes were identified and noted.  The 
submethods clustering and opposites were used to aggregate and categorize the gathered data. 
Clustering is a method were quotes and insights from customer interactions are being sorted to 
form groups or categories that represent certain behaviour. Opposites, just as the name reveals, 
involve writing down opposites of behaviour identified from insights and customer interactions 
which will facilitate the creation of need groups (Transformator, n.d).  
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4.4 Contextual interviews 
According to IDEO.org (2015), the most efficient way of understading and building empathy for 
the customers is to talk to them directly. Therefore, contextual interviews were conducted at two 
potential customers to investigate their needs. Contextual interviews are conducted in the real 
environment of where the process of interest takes place (Stickdorn & Schneider, 2011). 
According to Stickdorn and Schneider (2011), contextual interviews facilitates discussion and 
promotes in-depth analysis of how, for example, a task is performed. By visiting the customers 
and talking to them directly, the aim was to create a deeper understanding for the potential 
customer and identify opportunities as well as potential implementation of eye-tracking for the 
expert to novice knowledge transfer. 

4.5 Workshop - expert to novice knowledge transfer 
To investigate business opportunities for the expert to novice knowledge transfer, a workshop 
was conducted with internal experts from Tobii Pro. The participants invited were experts in 
different fields, for example User Experience designers for hard- and software etc. As mentioned 
by Stickdorn and Schneider (2011), co-creation is a tool that is often incorporated in service 
design philosophy and implies people in different roles creating collaboratively. This was 
desirable since a wide set of perspectives were desired in this stage of the exploration phase.  
 
The workshop was delimited to Tobii Pro employees only due to requirements from Tobii Pro 
themselves, the scope of co-creation was hence limited to perspectives within the company. The 
workshop explored the following methods presented in this section below. As for all methods 
included in the workshop, a secondary purpose was to present and try out the methods for Tobii 
Pro’s Employees. 
 
4.5.1 Fictional Experience mapping 
The aim of the fictional experience mapping was to create mutual understanding of potential 
users and to serve as a base for development and brainstorming of concepts. It was created by 
using personas and background information that was provided at the workshop. Stickdorn and 
Schneider (2011) explain that an experience map aims to give a visualization of the users’ 
experience of a service or product. The purpose of performing the experience mapping in the 
workshop context was to test the method practically at Tobii Pro, evaluate how the nature of the 
method would suit the current working manner and how the employees would accept the 
method.  
 
4.5.2 Personas 
Stickdorn and Schneider (2011) describe a persona as a fictional profile that represents a specific 
group with shared interests and perspectives. To understand the context of the prospective users 
of the concepts developed in the workshop, two personas were developed. The basis for 
developing these personas was the needs and expectations instead of character traits. As 
expressed by Stickdorn and Schneider (2011), these needs and wants should be the focus and not 
the demographics. Therefore, need-based personas were created in forehand for this workshop.  
 
4.5.3 Brainwriting 
After creating an understanding of the users, brainwriting was performed as a combination of 
what van Boijen, Daalhuizen, Zijstra and van der Schoor (2014) defines as Brainwriting (6-5-3 
method) and Braindrawing. The participants were therefore allowed to both write and draw when 
ideating. In brainwriting, the climate between the participants should be open and no criticism is 
allowed. The benefits of brainwriting and -drawing individually is that each participant’s ideas 
are presented equally, since the person who talks the most does not get the most attention for 
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example (Silverstein et al., 2011). The purpose of practising brainwriting was to produce ideas 
and to give every participant time to think and put their own ideas on paper before starting to 
discuss in group. The participants were also encouraged to produce and further build on the other 
participants’ ideas. 
 
4.5.4 Brainstorming 
A collective brainstorming session was carried out where old and new ideas were discussed. The 
idea of a brainstorming session is to generate quantity of ideas and as well as for brainwriting 
(van Boijen et al., 2014). The four basic principles for brainstorming were as follows:   
 

1. Aim for quantity - the more ideas, the better. Quality is created from quantity. 
2. Welcome “free-wheeling” - the wilder ideas, the better! 
3. Rule out criticism - keep an open and positive mind, welcome new ideas. 
4. Combine and improve - building on others ideas is encouraged (Taylor, Berry & Block, 

1958). 
 
For the brainstorming and brainwriting session, it was desired to keep the opportunities of using 
eye-tracking in expert novice knowledge transfer open, and the participants were encouraged to 
ideate freely around the theme. The group members were therefore allowed to discuss their 
earlier ideas as well as build further on them collaboratively and generate completely new ideas.  

4.6 Co-creation: conducting a pilot study 
As a part of getting to know Tobii Pro’s customers, a pilot study was conducted and co-created 
with a potential customer Karolinska, specifically CAMST (Center for Advanced Medical 
Simulation and Training). CAMST is a potential customer in the expert to novice knowledge 
transfer training market. The pilot study was iteratively developed in collaboration with 
researchers at CAMST and employees at Tobii Pro. For example, the concepts ideated in the 
internal workshop at Tobii Pro were used in the pilot study. The aim of the co-creative approach 
was to bring both technical and clinical perspectives to the study.  
 
Prahalad and Ramaswamy (2004) states that co-creation between users and the company enable 
value creation and are essential for exploring new ways of finding competitive advantages. 
Prahalad and Ramaswamy (2004) also explain that co-creation help bring value to the customer 
and the company by enabling the possibilities of customized experiences. Furthermore, co-
creating with potential customers can identify problem areas, thresholds for starting to 
incorporate eye-tracking in the academic world together with needs and experiences of new users 
as well as looking into opportunities in a new market. The co-creation approach also allowed 
Tobii Pro to participate in the onboarding process of customers, which created an understanding 
for researchers starting implementing eye-tracking in research. 
 
4.6.1 The Pilot study 
Together with Ninos Oussi, Surgeon and PhD student, and Lars Enochsson, Associate Professor 
at Karolinska University Hospital (hereinafter referred to as Karolinska), a pilot study 
investigating the potential of eye-tracking in training when acquiring laparoscopic skills was 
designed and performed. The study aimed to give an indication of the suitability and 
compatibility of the concept, generated at the workshop, for using eye-tracking in training 
purposes. This pilot study was a part of a larger research study planned by Oussi and Enochsson, 
which will investigate behavioural differences between experts and novices who perform 
laparoscopic exercises on the simulator Simball Box. The differences in the study are to be 
measured using a set of different instruments, for example eye-tracking, Electroencephalography 
(EEG), ultrasound and metrics from the simulator. A pilot study can play an important part in 
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research, and can provide vital information of planning and justification of further research. The 
pilot study may propose a different design of the final study and can help evaluate and give 
indication of quality and study design, for example before large amounts of money will be spent 
on the major study (Lancaster, Dodd & Williamson, 2004).  
 
The results from the pilot study were analyzed using three different tools; VAS visual analogue 
scale - for experience, Tobii Pro Glasses Analyzer software for gaze data and data from the 
Simball Box software - for performance. More information about the Simball Box laparoscopic 
simulator is to be found in Appendix C: Simball Box. The outputs of all of these three tools were 
qualitatively analyzed to identify opportunities for further research work and/or changes in 
research design. 
 
The choice of using the VAS-scale was partly because it was a established method in medical 
research used by Enochsson and Oussi. The VAS-scale is a continuous scale where the test 
person judges a statement by putting a mark on a line. The position of the mark represents the 
value.  Bond and Lader (1974) mentions that the benefits of using the VAS-scale are for example 
that it is easy to understand, quick to fill in and that it is not restricted to fix values. Bond and 
Lader (1972) proceed by explaining that the VAS scale is suitable when assessing subjective 
feelings or experiences, which corresponds with the aims of the questionnaires used in the pilot 
study. 
 
The eye-tracking data from the pilot study was also analyzed qualitatively with Tobii Pro 
Glasses Analyzer (version 1.34.1003 (x64), 2016). The software tool can for example visualize 
gaze data, plot areas of interest and aggregate data (Tobii AB, 2015h). Data from the built in 
software in the Simball Box laparoscopic simulator visualized the performance of the users as 
for example total time of exercise, angular distance and linear distance (G-coder, n.d.). 

4.7 Focus group 
A focus group is a group that meet and discuss several topics related to a specific product, 
concept or service (van Boijen, Daalhuizen, Zijstra and van der Schoor, 2013). According to van 
Boijen, Daalhuizen, Zijstra and van der Schoor (2013) a focus group discussion can be suitable 
to use in several stages of a development phase, both during the preliminary phase and in the 
concept evaluation phase to get feedback of tested concepts. To get further input of the generated 
concept after the pilot study, a focus group session was held. The purpose of the focus group was 
to get input from relevant users of the potential expert to novice concept that was tested in the 
pilot study, and to learn more about the participants’ motivations and needs.   
 
4.7.1 Trigger material 
Trigger materials are sketches or simple prototypes, which are representations of solutions or 
concepts. Trigger material is a visualization of an idea that functions as a trigger for discussion 
(Transformator design, n.d). Trigger material was presented to the focus group to encourage 
discussion.  

4.8 Method and data evaluation 
The analysis of the collected data was carried out successively throughout the thesis. Different 
analysis methods have been used for different data gathering procedures. The data analysis could 
be divided into two main parts. The first part was related to the results generated from 
conducting the methods themselves, getting to know the academic customers and understanding 
the onboarding process, identifying needs and thresholds. The analysis of the outcome were 
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therefore suited for each specific method such as clustering of insights, opposites etc. For the 
customer experience mapping and focus group, the data analysis was a part of the execution of 
methods itself. In the co-creation of the pilot study, the results were analysed together with the 
researchers at Karolinska and Tobii Pro.   
 
The second part of the data analysis included an overall evaluation of the methods used in this 
thesis to be able to draw conclusion about using Service Design Thinking as an approach to 
identify customer needs and experiences. The methods used were evaluated qualitatively in 
terms of output, feasibility, benefits, resources needed etc. The evaluation was performed in 
continuous dialogue with involved participants and employees at Tobii Pro throughout the entire 
master thesis project. 

4.9 Generalizability  
The generalizability of the work in this thesis as a whole was seen as moderate. This master 
thesis was performed at one company (Tobii Pro) and focuses on a specific product (Tobii Pro 
Glasses 2) for academic customers. Although the thesis has many specific delimitiations, it was 
considered that the contexts of other companies in the eye-tracking market are similar. It was 
also believed that the results from this study could be generalized for other eye-tracking related 
products and customers within Tobii Pro and Tobii AB, as well as for other companies who wish 
to learn more about their customers’ experiences and needs.  
 
This master thesis at Tobii Pro can be regarded as a case study. The Dictionary of Sociology the 
defines a case study as: 
 
“Case Study. The detailed examination of a single example of a class of phenomena, a case 
study cannot provide reliable information about the broader class, but it may be useful in the 
preliminary stages of an investigation since it provides hypotheses, which may be tested 
systematically with a larger number of cases.” (Abercrombie, Hill & Turner, 1984) 
 
This citation implies that the information gathered from a case study cannot be generalized over 
a broader class. However, Flyvbjerg (2006) argues against that definition and claims that one can 
often generalize from a single case and that the force of example is undervalued. Wilson (1987) 
also argues that case studies can contribute with important valid information, as in her case in 
neurophysical applications. Additionally, Yin (1981), Lee (1989) and Bailey (1992) emphasize 
the qualitative insights and examples case studies provide, and that case studies not should be 
rejected for not being repeatable or generalizable.  It is, from this background and nature of the 
cases, believed that the learnings from this master thesis can be valuable also when approaching 
other cases within Tobii Pro and Tobii AB as well as other companies.  

4.10 Ethical aspects and confidentiality 
Several ethical aspects have been considered before publishing this report. The report refers to 
public articles and documents to respect the secrecy of Tobii Pro and to be transparent to the 
reader. Before publishing, this report was opposed on by unbiased opponents.  
 
Due to confidentiality reasons and to respect individuals, the interviewed customers have been 
anonymized. Prior to carrying out the pilot study, every participant signed an informed consent. 
Every participant could according to this consent choose to withdraw his or her contribution 
from the study at any time and anonymity was guaranteed. The participation was fully voluntary 
and every participant was informed about the scope of the study before it started.  
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4.9 Sustainability 
Sustainability and environmental challenges has, during recent years, been given increased 
attention. Environmental impacts due to increased population, production and consumption are 
creating a greater need for sustainable development (Albino, Balice, & Dangelico, 2009). 
Aspects of sustainability were hence considered during the whole project. One of the aims of this 
thesis was to investigate the thresholds, experiences and needs of Tobii Pro’s products’ users. 
The underlying purpose of this was to increase the value of the eye-tracking products and 
services for the users, by prolonging and enhancing the usage, which in its turn increases 
sustainability by increasing product efficiency. According to one of the 10 golden rules written 
about by C. Luttropp and J. Lagerstedt (2006) a long product life is one important aspect of 
sustainability.   
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5 RESULTS 
In this chapter, the execution and results of the discussed methods in Chapter 4: Methodology, 
are presented. Semi-structured interviews, experience mapping, contextual interviews, workshop, 
focus group and a pilot study were implemented as general methods. The results and discovered 
findings from each method are also presented.  

5.1 Semi structured interviews 

The conducted interviews covered the academic background of the interviewee, their prior 
knowledge of eye-tracking, initial experiences, current status on the usage of the Glasses 2 and 
future plans. The complete interview guide can be found in Appendix D: Semi-structured 
interview guidelines.  
 
5.1.1 Participants 
As the interview focuses on the onboarding process, the initial stage, it was important that the 
interview objects had recently received the glasses and experienced the onboarding process. The 
participants were therefore restricted to customers who had purchased the Glasses 2 in 
November and December 2015. Together with the global sales team, suitable customers were 
contacted, striving for getting in touch with the actual user of the Glasses 2. Of a total of 22 
contacted customers, 11 users from 8 different universities agreed to participate in the 
interviews. The participants had varying backgrounds, from being the stakeholder making the 
order to lab managers and researchers. The participants’ research area and position can be found 
in table 1 on the next page.  
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Table 1. List of the interviewees’ position and research area 
 

Interviewee Position Research area 

1 PhD Student Problem-Solving Processes in Technology Education 
Didactics of Technology 

2 Lab manager Neuroscience research and research on emotions 

3 and 4 Lab manager and 
Postdoctoral Researcher 

Information and experience labs. Information Science & 
Learning Technologies 

5 PhD Student Computer simulations in classroom situations 
Faculty of Education and Department of Teacher Education.   

6 PhD Student 
 

Influence of drivers related to traffic signalization  
Faculty of Transport and traffic signs 

7 Assistant Professor Geo-Information Science and Earth Observation 
Department of Geo-Information Processing 

8 PhD Student Board games 
Research Centre for Social Natural User Interfaces 

9 Lab manager Research Centre for Social Natural User Interfaces 

10 and 11 PhD Students Interactive games for children 
Game education and development 

 
5.1.2 Findings from semi-structured interviews 
The semi-structured interviews resulted in insights regarding the initial experience of the product 
as well as insights from the internal decision-making leading to the purchase. Furthermore, 
information about usability issues and user requirements were also unexpectedly uncovered.  
 
All of the interviewees were positioned at universities and the majority, 7 out of 11, of the 
interviewees had no previous experience of the eye-tracking technology. The remaining 
4interviewees had worked with similar eye-tracking applications but were new to the Glasses 2. 
As shown in table 1. the interviewees consisted of 6 PhD Students, 1 PhD Researcher, 3 Lab 
managers and 1 Assistant Professor.  
 
5 of 11 interviewees participated actively in the purchasing process. The remaining 6 of 11 
interviewees first came in contact with the glasses after the purchase. Subjects active in the 
process were required to apply for funding or ask for permission from higher stakeholders, which 
differentiated them from the rest of the interviewees. Two main approaches for purchasing the 
glasses were recognized as:   
 

1. A request was made by researchers who wanted the equipment for one or several specific 
projects. Funding was taken from a already set budget or applied for. 
 

2. The institution had funding available (more than usual) and chose to invest in new 
research equipment for the sake of its potential and for future research. 

 
The Glasses 2 were either purchased for a specific study or for potential future studies. Purchases 
for a specific study were, based on the conducted interviews, driven by PhD students who were 
users of the Glasses 2 themselves. The institution or a professor, on the other hand, purchased the 
glasses for a research lab with the purpose was to enable future studies. In these cases the 
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purchaser is not the actual user of the Glasses 2, here the initial users of the glasses are often lab 
managers. The interviews showed that the lab managers were unaware of the purchase of the 
Glasses until it arrived to the lab. They were responsible for the initial setup and testing of the 
tool.  
 
Due to the different tasks and responsibilities of the PhD Students, Lab managers and Professors, 
their individual onboarding processes varied. To create an overall picture of the processes, the 
similarities and differences between the customers, their experiences were visualized in customer 
experience maps discussed below.  

5.2 Customer experience mapping 
Based on the semi-structured interviews, customer experience maps were created to visualize 
and pinpoint the actions and emotions of the user during the onboarding process. Following 
Transformator Design (2016) the journey has been divided into three parts: before, during and 
after. According to Transformator Design (2016), traditional research in product interaction only 
focuses on the “during” phase, the actual usage of the product. As mentioned by Mager and Sung 
(2011), to gain a holistic picture of the customer experience, the phases “before” and “after” are 
also important from a service design perspective. In this case, “Before” represents the 
preparation phase before the glasses arrive, “during” refers to the phase when the glasses has 
arrived and the initial testing, while “after” represents the next steps after the time of the 
interview, such as study design. First, individual experience maps were created for each 
customer, highlighting specific touchpoints, actions and emotions. This resulted in 8 maps 
divided according to the parts, before, during and after, as mentioned above. Figure 4 shows an 
example of the individual experience maps. See Appendix E: Customer experiences for the 
complete collection of maps.  
 

 
 

Figure 4. Example of initial individual experience map, showing emotions and before, during and after phase 
 
After visualizing the individual experiences during the onboarding process, the insights, 
behaviours and experiences of the customers were clustered to identify any similarities and 
differences. The purpose of this was to create need groups that could represent Tobii Pro’s 
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academic customers. The needs and insights of the interviewed academic customers were written 
down on post-its and grouped in different ways to find patterns. The characteristics of the groups 
were further clarified by setting up opposite behaviour, see figure 5 below. The opposites and the 
clustering of insights resulted in creation of three need groups; PhD students, Lab managers and 
Professors. The names of the need groups corresponded with the work titles of the interviewees 
as the foregoing activities showed that they had similar needs.  

 

 
Figure 5. Identifying need groups using opposites  

 
Specific experiences, needs and emotions of the need groups, PhD Students, Lab managers and 
Professors, were then visualized in detailed customer experience maps, which also describes the 
different steps and touch points the customer encountered, see Appendix F: Need group’s 
experience maps. An overview of the structure of the customer experience map is shown in 
figure 6 below.   
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Figure 6. Overview and structure of the customer experience map 
 
5.2.1 Findings from the experience mapping 
The onboarding process varies for the different need groups. As visualized in the customer 
experience maps, PhD Students and Professors are often involved in the purchase process of the 
glasses and therefore start their research phase earlier compared to the lab managers. Looking at 
the experience curve for PhD students, the valleys occur in the research phases. The PhD Student 
need group expressed that, being new to the eye-tracking technology, it takes a lot of time to 
understand and get familiarized with the technology before being able to design and plan how 
the Glasses 2 can be used in a study. Common questions that the researchers came across mainly 
regarded: 
 

- The design of the research with eye-tracking, involving knowing what to record and 
measure  

 
- The analysis of results. After recording and collecting data, the challenge was to 

understand how to analyse and draw conclusions from the generated metrics  
 
Even though the users were interested in eye-tracking, not all users had time for the amount of 
research required, this applies to cases where the glasses had not been ordered for any specific 
study. In these cases, the Glasses 2 is often placed on the shelf after the initial testing and 
training, as shown in the customer experience map, see Appendix F: Need groups experience 
maps.  
 
All need groups appreciated the touch points where they were in contact with Tobii Pro, such as 
the purchasing process and the training sessions. 6 of the 8 universities had received the initial 
training session offered by Tobii Pro when purchasing a new pair of Glasses 2. The other two 
universities were waiting to receive the initial training before starting their studies. Of these 6 
customers that had received the training, 5 of them expressed that it was helpful and necessary 
for them to start testing and using the glasses themselves. Furthermore, the training sessions 
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were also perceived as good opportunities to get answers to any questions and an effective way 
of introducing and creating awareness of the Glasses 2 at the institute or lab. 
 
However, when experiencing difficulties and problems with the Glasses 2, 3 of 8 customers 
indicated that the Tobii Pro website was the first go-to source for information. The PhD student 
group could also turn to the seller, which is the person that they have had most contact with at 
Tobii Pro. One customer had also acquired the book Eye-tracking the user experience: a 
practical guide to research (Bojko, 2013) and contacted a researcher specializing in eye-tracking 
overseas to help them with designing eye-tracking studies. As for the Lab managers who start 
their journey when the glasses has already been purchased, they prefer to search for information 
online over contacting Tobii Pro and support, as one customer expressed:  
 
“That kind of things can be time consuming to write in an email, because you have to first find 
the words instead of just point and explain quickly the scenario you are in and what you want to 
achieve.”  

- Interviewee 10, PhD student, game education and development  
 
Though the customers are aware that Tobii Pro cannot provide information and resources in 
every specific research area, it was experienced as bothersome to spend a lot of time searching 
for information, specifically information regarding simple usability issues. In general for all the 
need groups, customers requested more resources such as: 
 

- Videos for hardware and software instructions 
- Step-by-step guides and examples of previous studies to get inspiration from  
- Contact with other researchers that has conducted research with eye-tracking to exchange 

ideas and experiences  
 
The customer experience map for Lab managers differ from the PhD students in that Lab 
managers do not design research studies. As their main task is to learn how to use the tool, the 
valleys in their experience curve therefore occur during the phase of understanding the eye-
tracking technology and testing of the tool. Here, lab managers requested a quick-start guide for 
the software, similar to the existing guide for setting up the hardware. The customer experience 
maps also uncovered that lab managers create their own manuals for the glasses, consisting of 
basic step-by-step instructions for how to get started with using the Glasses 2.  
 
Lab managers are in general more concerned about the technical possibilities and limitations 
compared to the other need groups. The Professors need group are interested in publishing 
papers and focus on the possibilities the glasses brings. Professors look at the eye-tracking 
technology in a wider sense, recommending the tool to researchers and seek for new 
opportunities. Their valley in the experience map occurs when applying for funding to purchase 
the glasses. The experiences thereupon are mostly positive, as they are not in direct contact using 
the glasses. The professors appreciate contact with Tobii Pro and other researchers to discuss and 
remain updated on advancements in the academic word.  
 
Regarding the usability issues that were revealed in the interviews, 4 of 8 customers stated that 
the glasses were simpler and easier to set up than expected. While customers were positively 
surprised over the feature of being able to view the recordings in real time, the issue of wearing 
the eye-tracking glasses over regular glasses was unexpected. If the customer had positive or 
negative experiences with the Glasses 2 depended on their expectations and looking at the results 
of the experience mapping, the expectations varied depending on the specific research area and 
requirements. For example, a PhD student using the glasses over a long time was disappointed in 
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the battery life whereas another researcher using the glasses for neuroscience was complaining 
over the 3D space accuracy.  
 
Based on the interviews conducted, all of the need groups had initial experiences of the glasses 
and had performed a test run. The training session was identified to be an important factor in the 
onboarding process to initiate testing and usage of the Glasses 2. Largest risk for leaving the 
glasses on the shelf occurs after the “during” stage, in the process of designing studies around 
eye-tracking and understanding how to handle the data analysis. If the glasses were not ordered 
with any specific studies in mind, the research phase takes up the majority of the time leading to 
delay in implementing the glasses in research.  

5.3 Contextual interviews 
As a part of investigating opportunities for eye-tracking in expert to novice knowledge transfer, 
contextual interviews were held with two potential customers. Together with the Nordic sales 
team at Tobii Pro, two potential customers for the expert to novice knowledge transfer was 
identified at Scania cv AB (hereinafter referred to as Scania) and CAMST at Karolinska.  
 
5.3.1 Contextual interviews at Scania 
The contextual interviews at Scania took place at Chassiporten, where the production line for 
assembling chassis for Scania trucks in Södertälje, Sweden is located. The first contextual 
interview at Scania was performed with Robert Vetander, Lean coordinator at Scania chassis 
production. The production line of Scania Chassis Production was presented by Vetander and the 
idea of transferring knowledge from experts to novice with eye-tracking in the production line 
was introduced.  
 
When walking around in the production environment, current learning techniques were discussed 
and demonstrated. A semi-structured interview guide is found in Appendix G: Semi-structured 
interview Scania. The visit revealed that efficiency, quality and cycle time were important 
factors for the assemblers. It also showed that the individual characteristics and motivations of 
new employees influenced their learning speed and expertise level. The assembly training tasks 
and speed were therefore adapted to the individual. 
 
The second contextual interview at Scania was with Ronnie Sandback, training coordinator at 
Scania chassis production, the interview guide is also found in Appendix G. As training 
coordinator, Sandback was responsible for investigating assembly methods for new products and 
parts. The contextual interview was performed in a training room where new employees are 
taught the first basic assembly tasks. Ronnie explained Scania’s structure and methods of 
introducing new employees to their tasks. New employees need to learn SBS - Scania Basic 
Skills, which includes information about the company, introduction to basic assembly tasks etc. 
The main part of the education for a new employee takes place directly in the production line and 
the teaching is held by supervisor. The knowledge is transferred by first observing the supervisor 
followed by executing the task step-by-step.  
 
At this occasion, an assembly test with eye-tracking was also conducted to investigate if it was 
possible to see if any elements that differed an experienced assembler from a novice assembler. 
The three test persons who completed the task of assembling a truck antenna were an 
experienced assembler - Sandback himself, an assembler from Scania new to the task named 
Marko Grizila and a novice assembler new to the context, the interviewer. Figure 7 below shows 
the setting of the mounting of the antenna.  
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Figure 7. Snapshot from the Glasses 2 eye-tracker when assembling an antenna mount.  
The red ring represents the point of gaze. 

 
Three sessions, one for each test participant, were performed and the videos with eye-gaze were 
recorded with the Glasses 2. The videos were thereafter qualitatively analyzed showing that clear 
distinctions were visible. For example, the expert directly knew which part he would use next 
and spent less time searching and reflecting over which part to choose. The expert did not need 
to look at the task he was performing and could start localizing the next part. The eye-tracking 
recording showed that the assembler new to the task searched around more between objects and 
did not have a clear gaze strategy, this was even more evident when the completely novice 
assembler performed the tasks. 
 
Opportunities at Scania 
A number of opportunities for using eye-tracking in training were found at Scania. The assembly 
test showed that the expert could, by watching his own gaze pattern, identify “tips and tricks” 
which he was unaware of. By watching the gaze replay the expert could also draw conclusions 
and clearly state why he performed the task a certain way. A possible opportunity could 
therefore be to use the glasses to create awareness of one’s own behaviour, rights and wrongs. 
Other opportunities for using eye-tracking for training purposes at Scania that were not directly 
related to production assembly included visualizing gaze patterns for quality assurance and 
logistics department, for identifying the gaze strategies when searching faults and desired items.  
 
The conclusion from the visits at Scania was that their training of new and existing employees is, 
to a large extent, individual-based. The idea to use eye-tracking in assembly training may 
therefore not be ultimate. The training approaches at the production centers are established and 
the methods are constantly adjusted to fit the new technical products. Furthermore, according to 
Sandback, Scania puts a lot of effort and resources to develop their training. The interview 
objects were all positive to eye-tracking in training and there is potential for eye-tracking in 
training applications at Scania but the opportunities mentioned above would need further 
development before they, or other new concepts, could be implemented at Scania at this stage.  
 
 
 



  45 

5.3.2 Contextual interviews at Karolinska and Mälarsjukhuset 
The contextual interview with Ninos Oussi was held in the simulator room at Mälarsjukhuset, 
Eskilstuna. Previous meetings and contact with Oussi had already introduced him to the eye-
tracking technology and possible applications in the medical contexts. Instead, the contextual 
interview gave an introduction into the medical training field and the medical research world. 
Since Oussi and Enochsson were potential customers of Glasses 2, focus was on their research 
with the simulator Simball Box. Simball Box is a laparoscopic box simulator developed by the 
Swedish company G-coder, see Appendix C. Simball Box uses different metrics and haptics to 
calculate and give the performer real-time direct visual feedback while performing an exercise 
on the simulator, with the aim to increase the pedagogic effects (Simball box, n.d).  
 
Oussi explained how instructors and supervisors work with simulators in surgical training while 
he demonstrated tasks in the laparoscopic simulator Simball Box. The contextual interview 
revealed that, although Oussi and Enochsson welcome new technology and are interested in 
incorporating them in their studies, they do not have the time to spend on learning and 
familiarizing with new systems. Research, education and training are continually central in the 
professional career of surgeons and medical practitioners. This means that they work 
professionally at the same time as they conduct research studies. It was therefore identified that a 
smooth onboarding process is attractive for medical researchers as Oussi and Enochsson. The 
contextual interviews also showed that medical practitioners are used to always being available 
for calls to be able to answer any questions regarding for example patients. In a similar manner, 
support and help regarding the equipment are expected and important. An example during the 
contextual interview was when Oussi came across some questions about how to use a feature in 
the Simball Box simulator. He immediately made a call to the producer of Simball Box and 
solved the problem.  
 
The second contextual interview was held at CAMST, both Ninos Oussi and Ann Kjellin were 
present. Since the first interview with Oussi, it was decided that a pilot study for using eye-
tracking in training was going to be co-created and executed. The eye-tracker was also tested 
together with Simball Box during this occasion. 
 
Ann Kjellin is an experienced surgeon and instructor for medical simulators and demonstrated 
exercises like she usually does when instructing medical students, see figure 8. Kjellin performed 
two laparoscopic exercises potentially chosen for the pilot study and commented on the difficulty 
and scope of the exercises. In typical cases, the student first observes the instructor who 
demonstrates and comments on the task, which is divided into subsections. Secondly, the 
instructor performs the task again and it is now the student’s turn to comment on the execution. 
At last, the student performs and describes the task for the instructor.  
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Figure 8. Experienced surgeon Kjellin performing the rope race task on the simulator Simball Box 
 
Kjellin performed the exercises wearing Glasses 2, and commented on her performance in 
retrospective which made her conscious about her own visual behaviour. She believed that the 
Glasses 2 were convenient and easy to use. She saw potential in using the glasses in education 
and visualizing the gaze of an expert for students as well as understanding the students own 
behaviour. Instructors and medical practitioners are used to and trained to describe their actions 
and eye-tracking in this case could be a complement to explaining one’s behaviour and identify 
unconscious behaviours.  
 
Both Oussi and Kjellin supported implementation of eye-tracking in a pilot study to be 
performed in the scope of this thesis. The theory in Chapter 3.3: Expert-novice knowledge 
transfer with eye-tracking further supports that there are opportunities for eye-tracking in expert 
to novice knowledge transfer or training. The conclusion was hence that opportunities for eye-
tracking in training with laparoscopic simulators existed, and that a pilot study was to be 
designed and performed with the Glasses 2 and Simball box.  
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5.4 Internal workshop 
An idea generation workshop was held internally at Tobii Pro. There were two purposes of the 
workshop; to try out a set of methods for idea generation and understanding of prospective 
customers needs, and to generate concepts for how eye-tracking could be incorporated in the 
expert to novice knowledge transfer, specifically for medical simulator training. The workshop 
aimed to generate concepts answering the question “How to transfer knowledge from experts to 
novices?”.  
 
As a holistic and co-creative approach was desired, 6 Tobii Pro employees with diverse 
backgrounds were invited to participate in the workshop. The participants were recruited solely 
from Tobii Pro due to confidentiality reasons. The participants invited in the workshop had also 
showed an interest or conducted previous training related work and their positions were: 
 

- UX/interaction designer and product owner of software, also supervisor 
- UX designer and product designer of hardware 
- Head of Training 
- Senior Developer for Software 
- Senior Developer for Virtual Reality 
- Developer for Game analyser and software 

 
The session was divided into two parts; getting to know the potential users of the expert to 
novice knowledge transfer through personas and fictional experience mapping, followed by an 
ideation session including brainwriting and drawing and brainstorming. A draft of the workshop 
plan is shown in figure 9 below.  
 

 
Figure 9. A first draft of the experience map for the workshop. 
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5.4.1 Personas 
The workshop started with a concise background introduction to the case and context of learning 
laparoscopic skills with simulators at CAMST. Two personas were presented to the workshop 
participants to create an understanding of the context and users. Figure 10 displays an overview 
of the structure. See Appendix H: Personas, for the complete description of the personas. The 
personas were the “expert/teacher” and the  “novice/student” in the context of learning 
laparoscopic or surgical skills. The personas consisted of details on needs, goals and motivations 
rather on demographics. The majority of the information for the personas were based on 
interviews and earlier contact with the instructor and surgeon Ann Kjellin for the expert and 
from personal communication with medical students and blogs (Underläkare, 2013; 
Läkarkandidaten, 2015).  
 

 
 

Figure 10. Persona of novice for the expert to novice knowledge transfer during the workshop 
 
5.4.2 Creation of fictional experience map 
Based on the background information and the personas of the expert and novice, the participants 
were asked to fill in an fictional experience map in order to later answer the question “How to 
transfer knowledge from experts to novices - with eye-tracking?”. The aim of the fictional 
experience mapping was to give clues about the needs and behaviour of the expert and novice. 
This way, the concepts would be generated with the users in mind.  
 
The participants filled in the experience map by identifying the current behaviour, experiences 
and needs of the teacher and student, see table 2. The behaviour row refers to the student and 
expert’s actions; the experience row represents their feelings and thoughts and finally their needs 
before, during and after simulator training. As mentionened by Transformator Design (2016), it 
is relevant to describe the before, during and after phases to gain a holistic view and 
understanding. In this experience map, the before, during and after refer to a practice session 
with the laparoscopic simulator Simball Box. The inputs were assumptions based on the 
presented background information.  
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Table 2. Experience map template used at the concept generation concept 

 

 Before During After 

Behaviour 
Teacher    

Student    

Experiences 
Teacher    

Student    

Needs 
Teacher    

Student    

Opportunities with  
Tobii Pro Glasses 2 

   

 
The participants discussed freely and expressed as many alternatives as they wished. The result 
of the experience map is presented in the picture below, see figure 11.  
 

 
 

Figure 11. Filled in experience map from the workshop 
 
A representation of the experience map was also visualized digitally, this was also 
complemented with the notes that were taken during the workshop session. The summarized 
results of the fictional experience mapping is presented in table 3 below: 
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Table 3. Summary of fictional experience mapping 
 

  
BEFORE DURING AFTER 

B
E

H
A

V
IO

U
R

 

Expert/ 
Teacher 

Explain set-up 
"This is how I'm going to 
teach it" 
Learn from another 
teacher 
Practise - try different 
stuff "ad hoc" 
Practise on real patients 
Prepare instructions 

Perform task 
Guide verbally 
Give feedback - physical 
Give feedback - verbal 

Comments 
Feedback from another 
teacher 
Give feedback 
Use playback feature 
Be supportive 

Novice/ 
Student 

Watch other people 
perform 
Understand and ask 
questions 
Study anatomy 
Read up - study 
Literature review 
Read instructions 
Listen to instructions 

Perform task 
Test run before? 
Ask questions 
Use hands and sight 
"Warm up" 

Redo task 
Ask questions 
Repetition 
Be encouraged 
Use playback feature 
Video of hands and body 
Be aware of own mistakes 

E
X

PE
R

IE
N

C
E

 

Expert/ 
Teacher 

Neutral 
Bored 
Enthusiastic to learn 

Pride 
Frustration 
Impatience/Patience 
Happiness/Hopelessness 

Pride 
Neutrality 
Disappointment 
Tiredness 

Novice/ 
Student 

Scared/Hesitant 
Confused 
Longing for instructions 
Excited 
Enthusiastic 
Stressed 

Insecurity 
"Get in the zone" 
Focus 
Excited 
Pride 
Impatience 

Excitement - do it again 
Disappointed 
Proud 
Relieved 
Competitive 

N
E

E
D

S 

Expert/ 
Teacher 

Understand set-up 
Learn simulator 
Time to practise 
Time to prepare material 

Peace and quiet 
Light 
Calmness 
Stresslessness 

Time  
Redesign of test to improve 
Evaluation time 

Novice/ 
Student 

Clear instructions 
What, how, when, where 
To know why 
Understand set-up 
Seamless experience 
Learn simulator 

Peace and quiet 
Light 
Guidance 
Encouragement 
Concrete guidance/Tips 
"Ok to fail"- 
environment 

Limitations 
Feedback 
Instructions 
Knowledge of how to 
improve 
Rest 
Difference from expert 
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5.4.3 Execution of Braindrawing/writing 
Having created a fictional experience map, the participants now had a mutual understanding for 
the users and entered the second part of the workshop: the idea generation. The participants 
ideated freely around the question “How can knowledge be transferred from experts to novices 
using eye-tracking when working in medical simulators?”. First, the ideation was carried out 
individually in the form of brainwriting and -drawing combined. Each participant had five 
minutes to visualize and write down their own ideas on a piece of A3-paper, the number of ideas 
were unlimited. The piece of paper with ideas was thereafter passed around the table to the 
neighbouring participant until the paper filled with ideas returned to the person who started it. 
An example of how the result of the brainwriting is shown in figure 12 below.  
 
Finally, a brainstorming session of approximately 15 minutes was held at the end closing the 
workshop. The participants discussed new and earlier discovered ideas by combining ideas to 
create new ones. Here the concepts were also explained more in detail and elaborated on without 
criticism or judgement.  
 

 
 

Figure 12. An example of the result of in the brainwriting/drawing session 
 



  52 

5.4.4 Result of workshop 
The results of the workshop showed that the participants had many ideas for expert to novice 
knowledge transfer with eye-tracking. The ideas were summarized and divided according to the 
before, during and after stage, as shown in table 4 below.   
 

Table 4. Summarized ideas from the workshop 
 

 
The suggested concepts covered all stages of the simulator training sessions - before, after and 
during the practise. Some concepts also span over several phases. Many of the concepts 
generated were built on visualizing gaze patterns of both the expert and novice to demonstrate 
the differences or show the novice common mistakes. Other ideas were related to the preparation 
phase where the expert could use eye-tracking to better understand their own behaviour to be 
able to prepare and design instructions. Using the gaze as additional feedback for both the expert 
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to comment on and for the student to understand their behavior was also suggested. Other 
concepts included measuring pupil dilation to analyze stress levels or emotions, interactively 
guide and instruct the gaze of the student, VR-environment replay and combining eye-tracking 
with other sensors.  
 
5.4.5 Concept selection for Pilot study 
Due to time limitation, the evaluation of the generated concepts was performed after the 
workshop. The digital summary of the generated ideas, see table 4 above, was emailed to the 
participants. The participants was given time to reflect and rate the ideas they liked the most, the 
participants also were given the opportunity to give feedback on the methods used in the 
workshop. Each participant could distribute three points to the clusters of ideas they liked the 
most. Criticism was now allowed, as well as comments about feasibility and innovativeness. The 
three ideas that were given most points were, described in short: 
 

A2:  Self-evaluation and feedback from gaze data and teacher after performing exercise. 
 
A7: Watch video of gaze combined with video of hands. 
 
B1+A3:  Teacher shows common mistakes to novice before performing exercise (B1). 

Teacher identifies common mistakes by watching gaze replay and reflecting on 
own behaviour (A3). 

 
In further discussions with Oussi and Enochsson from Karolinska, CAMST and employees at 
Tobii Pro, it was decided, in terms of the scope, feasibility and potential, to move on with a 
concept related to the ideas in A2: To use self evaluation with video of gaze combined with 
expert instruction as feedback to enhance the expert novice knowledge transfer. 

5.5 Co-creation: Pilot study 
Several meetings including the contextual interviews were set up with the researchers in the co-
creation process of designing the pilot study. The aim of the co-creation was to understand how a 
potential onboarding process within the expert novice knowledge transfer market in the medical 
field could look like. A pilot study to a planned large-scale study in the expert-novice subject 
was therefore designed and conducted together with the potential customers, researchers at 
Karolinska.  
 
The pilot study itself was based on previous research, Chapter 3. Theory, indicating that there is 
difference in gaze patterns between expert and novices in laparoscopic simulators. This pilot 
study aimed to explore the use of eye-tracking data and replay as feedback material for students 
practicing laparoscopic skills in the simulator Simball Box. The concept tested was developed 
and chosen in the workshop session described above in Chapter 5.4: Internal workshop. The 
formulated hypothesis was as follows: 
  
Students who receive feedback video of their own performance with gaze will improve their 
performance in laparoscopic training tasks compared to students who only watch a point of view 
recording. 
  
5.5.1 Method of pilot study 
The equipment used in the study was the Tobii Pro Glasses 2 eye-tracker, which has a point of 
view camera and detects the test person’s eye-gaze, and the laparoscopic simulator Simball box, 
figure 13 on the next page. 
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Figure 13. Equipment used in the pilot study: Tobii Pro Glasses 2 and G-Coder Simball Box 
  
The pilot study was conducted at Mälarsjukhuset in Eskilstuna and total of 10 ST-doctors 
participated. The complete procedure is visualized in Appendix I: Procedure of pilot study. At 
the beginning and end of the session, the participants completed questionnaires about their 
expectations and experiences, see Appendix J: Questionnaires. The participants were randomly 
assigned to either an experimental or to a control group. Both groups were to complete two 
laparoscopic tasks twice, wearing the Glasses 2. The two tasks were chosen in discussion with 
the researchers at Karolinska. The tasks were  “rope race” and “basal suturing”, as shown in 
figure 14 below. For the rope race, using the laparoscopic tools, the participants were to lead the 
rope through the rings. For basal suturing, test persons were to tie a surgical knot. 
  

 
 

Figure 14. The setup of the simulator Simball Box and the tasks rope race and basal suturing 
  
Before each try, the participants were given verbal and visual instructions. The verbal 
instructions explained from a manuscript, see Appendix K: Manuscript, which explained the 
assessment criteria and goal of the tasks. The visual instruction was an instructions video of an 
expert performing the task, a feature that was preinstalled in the Simball Box. The test persons 
could whenever they were ready, proceed to perform the task. After the task was completed, the 
metrics of the performance measured by Simball Box were displayed. The metrics relevant for 
this pilot study were linear distance, angular distance and total time. The Simball Box measured 
the distance how far the tip of the laparoscopic tools had moved during the task (linear distance) 
and the rotation of the tools (angular distance). The results were displayed in respective unit and 
as a percentage compared to the expert instructions video, see figure 15 below.  
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Figure 15. Performance metrics given by the Simball Box 
  
Between each try, the test persons were given feedback, which consisted a replay of their 
performance recorded by the Glasses 2, displayed on an external computer screen. The 
experimental group received a feedback video where their gaze was marked out, while the 
control group only received the point of view video of their performance without the gaze 
marked out.  

 
5.5.2 Results 
Data from the Glasses 2 eye-tracker and Simball Box simulator were analyzed together with the 
results of the questionnaires. The results of the questionnaire are found in Appendix L: Results 
from questionnaires. 9 of 10 participants had practiced on a laparoscopic simulator before and 
the number of practice hours spanned from 30 minutes to 10 hours. Comparing the 
questionnaires before and after the session, 6 of 10 participants experienced that the simulator 
training was more difficult than they had expected. Regarding the given video feedback between 
each try, participants agreed between 48-93% on a 100% scale to the statement that the feedback 
was helpful. Based on the questionnaires, there was no difference identified between the 
experimental and control group in if they experienced that they performed better in the tasks 
because of the given feedback.  
 
The results from the metrics measured by the simulator Simball Box, see Appendix M: Summary 
of results from Simball Box, show if participants improved their performance according to the 
assessed metrics (linear distance, angular distance and total time). Table 5 on the next page 
summarizes the number of participants that improved their performance according to the metrics.  
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Table 5. Number of participants who improved their performance the second try 
 

Group Rope race Basal Suturing 

Experiment 2 out of 5 3 out of 5 

Control 5 out of 5 2 out of 5 

Total 7 out of 10 5 out of 10 

 
The analysis of the eye-tracking data was visualized in heat maps and gaze plots, see Appendix 
N: Heat maps and Gaze plots, which were evaluated by Tobii Pro. In the appendix, only pictures 
from the rope race are presented because eye-tracking data was not suitable for visualizing the 
performance differences for the suturing task. Therefore, the plots from the suturing tasks did not 
provide valuable results and are excluded in Appendix N. The analysis indicates that the 
experiment group who received feedback with gaze had a more concise gaze pattern compared to 
the control group who did not see their gaze in the feedback video.  
 
During the execution of the pilot study, the potential customers at Karolinska and Tobii Pro 
worked together resulting in a number of meeting occasions. During the meeting occasions, an 
understanding of both the medical research context and eye-tracking context could be 
established. Questions regarding the usability and analysis of the eye-tracking that CAMST had 
could be answered and vice versa. Questions that arose during the co-creation concerned 
synchronization with other measuring devices, how the results will look like and how to analyze 
the results in relation to results from the other measuring devices.  
 
By conducting the pilot study, awareness and interest amongst the test participants was created 
and based on the questionnaires, the participants saw potential in using the glasses in future 
applications. The number of participants in the study was not enough to draw any conclusions 
regarding the hypothesis as the results from Simball Box and the questionnaires show large 
individual variations depending on for example personalities and background. However, the eye-
tracking results, supported by previous research (Giovinco et al., 2015; Dzeng, Lin & Fang, 
2016; Khan et al., 2012) indicate that there is a difference in gaze pattern between the 
experiment and control group. 



  57 

5.6 Focus group  
A focus group session was conducted to get further feedback on the generated concepts for the 
expert to novice knowledge transfer and to create a better understanding for the other group of 
users, the medical students. The focus group session took place at Mälarsjukhuset and all of the 
ST-doctors participating in the pilot study were invited. Three ST-doctors were available and 
participated in the focus group.  The plan for the focus group was to: 
 
● Understand need and motivations of potential users: ST-doctors 
● Discuss the pilot study and the feedback concept 
● Discuss opportunities for eye-tracking in general, in medical applications 

 
The interview guideline, for the first bullet point, is to be found in Appendix O: Interview 
guideline for focus group. 
 
6.6.1 Findings from focus group  
The findings from the focus group revealed significant details about the potential users of the 
eye-tracking concepts for training. The ST-doctors were in general motivated by acquiring new 
skills and helping other human beings. The participants also communicated that they were 
willing to, and already did spend a lot of their free time to participate in operations and learning 
new tasks. Further likes and dislikes are shown in table 6 below. 
 

Table 6. ST-doctors’ likes and dislikes 
  

Dislikes Likes 

● Answer pager and telephone - disturbing 
● Administrative work and routine tasks - not 

stimulating 
● Work in the emergency room - high pressure, 

stressful 
● Stress - not being able to do all that is needed in 

one day, work never ends 

● Practical work tasks - it is stimulating to work 
with hands on tasks 

● Perform surgery! - The most fun task, 
challenging, it is a craftsmanship 

● Reception of patients and smaller operations is 
interesting  

● Acquire new knowledge - room for 
development 

 
Regarding acquiring new skills, the ST-doctors thought that having a more experienced 
supervisor was very important. They explained that they learn the most when they can receive 
direct feedback from a more experienced colleague, when performing a task. When acquiring 
new practical skills, the common way is to first read the theory behind the procedure, then to 
watch a more experienced colleague do the procedure and thereafter step-by-step try to perform 
small sequences of it. Feedback is common in the medical field, when learning new procedures; 
it is very useful to get feedback for better possibilities to improve.  
 
When discussing simulator training, they mentioned that there is not always time for training on 
sequences or procedures even if the simulators are available. The participating ST-doctors have 
all tried simulators before, but they do not use them regularly even if they believe that practising 
in simulators is very useful. They do not take time to practise in the simulators since they feel 
that it is wrong to take time from waiting patients. They further discuss that they all spend much 
more time at the hospital than what they are paid for, for the opportunity to learn more and 
participate in more operations. 
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When moving further to discuss visual training and eye-tracking all participants agree that there 
is potential for incorporating in training practises. They also mentioned that it could be used to 
make the training more effective, which was seen as an important factor since their schedules 
always are full.  The ST-doctors came with a lot of examples where they think that eye-tracking 
also could be useful - for example in team exercises, in emergency exercises, when reflecting on 
their own behaviour etc.  
 
To trigger the discussion, the Glasses 2 and pictures of gaze plots were displayed. The three most 
popular concepts from the internal workshop, as described in Chapter 5.4.5: Concept selection 
for Pilot study, were also visualized with simple diagrams, see figure 16 below. The visualization 
triggered the discussion and got the participants to ideate around the concepts. 
 

 
 

Figure 16. Example of trigger material for discussing concepts 
 
The participants expressed that they thought that all concepts would work. They also mentioned, 
as participants in the pilot study, that the time frame and scope of the pilot study was too narrow 
to show a clear effect. They discussed that if the results were compared between the first and 
30th try, and not first and second, a clearer effect of the feedback would have been observed. 
The ST-doctors also thought that it would be a good idea to watch a combined video of the hands 
with the gaze pattern since the interplay between the eyes and the hands are very important when 
performing laparoscopic tasks. In general, the ST-doctors felt that training and practising new 
tasks was important and that it should be integrated in their study plan, as they do not have the 
spare time to do so.  
 
After the pilot study it was concluded that the participants from Karolinska were open-minded; 
both to new concepts and for co-creation. It also implicated that the researchers at Karolinska 
demanded reliable tools that enabled repeatability and valitable results.  Challenges that were 
discovered were the restrictions of time for implementing new ideas and learning techniques. 
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5.7 Summary of discovered thresholds and needs 

This chapter presents a summary of thresholds and needs identified by using the Service Design 
Thinking Approach methods when interacting with Tobii Pro’s customers. A summary of 
general needs and thresholds mentioned earlier in the chapter are presented below. A short 
summary of the arisen usability issues and issues regarding functionality are lastly presented. 
 
Examples of identified needs in the onboarding process with Tobii Pro Glasses 2: 
● Increase understanding about: 

○ Eye-tracking technology 
○ Designing research with eye-tracking 
○ Previous work 
○ Metrics and data output 

● Simple instructions 
● Time-efficient set-up and usage 
● Time to learn about eye-tracking 
● Support if something is unclear 
● Training 
● Someone that will answer questions 
● Use eye tracker to collect: 

○ Quantitative data 
○ Qualitative data 

● Funding for buying eye-tracking equipment 
● Higher sampling rate from eye-trackers 
● Possibilities to use eye-trackers in the dark, etc. 

 
Examples of identified thresholds in the onboarding process of Tobii Pro Glasses 2: 
● Researcher needs to focus on other current research 
● A lot to learn in relation to time available 
● Difficult to understand how to implement eye-tracking in research 
● Difficult to understand which, and how to use results to use from eye-tracking data 
● Research design and study design 
● Recruitment of test groups 
● Application for funding 
● Holiday breaks 
● Conferences 
● Waiting time for professional help 
● Waiting for Tobii Pro training 
● Waiting for technology to develop 
● Ethical consent to perform research, etc. 

 
Examples of identified usability issues and desired functions 
● Wearable eye-tracker with higher sampling rate 
● Possibilities to eye-track in the dark 
● Moving AOI (Area of Interest) feature in software 
● A mechanical start-button 
● Other fastening possibilities for recording unit 
● Integration between Tobii Pro Glasses Controller and Analyzer softwares 
● Clearer instructions of how to perform Real world mapping, etc. in the software 
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6 METHOD EVALUATION 
This chapter presents the results of the evaluation of the methods that were used in this master 
thesis project. The methods were analysed by combining feedback from all parts involved 
throughout the project together with the authors’ experiences from executing them. The 
evaluation was performed by listing benefits and drawbacks for each method. The evaluation in 
this chapter will serve as a base to answer if the Service Design Thinking approach suitable is 
for identifying customer needs and experiences at Tobii Pro and which methods are appropriate. 
The methods tested can be used in different stages of a process, combined or alone, the methods 
were therefore not evaluated against each other.  

6.1 Evaluation of Semi-structured interviews 
The semi-structured interviews conducted were convenient for extracting information from the 
users of eye-tracking. The benefits and drawbacks of the semi-structured interviews are 
presented in table 7 below. 
 

Table 7. Benefits and drawbacks of semi-structured interviews 
 

Benefits Drawbacks 

• Direct contact with customer 
• Build relationship with customer 
• Simple, established method 
• Outputs large amounts of data 

• Documentation 
• Time consuming 
• Possibilities for biased result 

 
One of the most valued benefits with performing semi-structured interviews was the direct 
contact with the customers. This enlightened thresholds, needs and experiences, which every 
customer had; both expected and unexpected. The expected needs were for example the time and 
research required before planning a study, while the more unexpected insights that arose 
regarded issues such as usability. It was also considered beneficial to ask “the 5 Whys”, and to 
ask the customers to describe their initial usage of the products. This provided deeper 
understanding of the needs and experiences of the customers and provided large amounts of data. 
The direct communication also made it possible to further discuss interesting topics, and for the 
customer to express subjects that he or she thought was important. To have personal contact with 
the customers and ask questions about their needs and experiences created personal relationships 
between the customer and Tobii Pro, a feeling that Tobii Pro cared about them and that their 
opinions were valued. 
 
On the downside, to plan and book meetings for interviews were time consuming; it could take 
up to a month between the initial contact until the interview was conducted. Many researchers 
were busy or were living in other time zones, which complicated for scheduling of a meeting.  
Further, documentation of the interviews was time consuming. Every interview lasted for 30-60 
minutes and took approximately 2 to 4 hours to transcribe. All of the interviews were both 
recorded and transcribed fully. As a last drawback to mention, there is risk that the results could 
be biased as interviewees were selected on their own willingness to participate.  
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6.2 Evaluation of Customer experience mapping 
The benefits and drawbacks of creating of customer experience maps are presented in table 8 
below. 
 

Table 8. Benefits and drawbacks of semi-structured interviews 
 

Benefits Drawbacks 

• Visualized process  
• Clarifies the customer’s experience 
• Refines data 
• Creates a common picture of the 

customer journey 
• Holistic picture of the customer’s 

experience 

• Demands previous data collection 
• Demands for rigid previous knowledge 
• Requires visualization skills 

 
One advantage of the customer experience mapping was that it visualized the customer’s holistic 
experience and emotions during the onboarding process. When this was presented to employees 
at Tobii Pro, the customer experience maps were perceived as easy to understand. Another 
beneficial aspect of the customer experience mapping was that it processed data from the semi-
structures interviews and made them easier to understand and use. Another benefit was that the 
customer experience map highlighted the impact the work of each individual employee could 
make in the customer experience. The customer experience mapping was also perceived as 
useful when deciding which touchpoints to focus on for creating a better experience of a product. 
 
On the downside, the creation of customer experince maps requires visualization skills and large 
amount of information, which needs to be gathered by one or several individuals. 

6.3 Evaluation of Contextual interviews 
The benefits and drawbacks of the contextual interviews are presented in table 9 below. 

 
Table 9. Benefits and drawbacks of performing contextual interviews 

 
Benefits Drawbacks 

• Better understanding of the user’s context 
• Informal, natural 
• Makes the customer comfortable, relaxed 
• Encourages co-creation with customer 

• Requires on site meetings 
• Time consuming 

 
The benefits of the contextual interviews showed many similarities to the benefits of semi-
structured interview and the co-creational pilot study. It implied that interactions with the 
customers in their own environment encouraged them to describe their needs and experiences for 
training purposes. The outcome of the contextual interviews was considered valuable since they 
revealed many needs of the potential customers. The familiar ambience implied that the 
interviewees seemed more comfortable when they talked about their experiences in a natural and 
relaxed manner. This also encouraged co-creation with the customers and implied that the 
interest of the eye-tracking technique and its application was created. The drawbacks of 
conducting contextual interviews were that it requires engagement and travelling, which leads to 
additional time and work related assignments. 
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6.4 Evaluation of Workshop 
The benefits and drawbacks of the Workshop are presented in table 10 below: 
 

Table 10. Benefits and drawbacks of performing an internal workshop at Tobii Pro 
 

Benefits Drawbacks 

• Presents methods and concepts 
• Encourages co-creation 
• Ideation output: variety of ideas 
• Compressed work method 

• Disruption from ordinary work tasks 
• May cause confusion 
• Demands for openness 
• Design aspect 

 
In general, the workshop was considered advantageous for introducing new working methods at 
Tobii Pro, creating a common understanding for their purpose and function. It was also an 
suitable occasion for introducing the new segment expert to novice knowledge transfer. The 
workshop participants listened, asked questions and participated actively and created together. 
The co-creational approach generated many concepts, which the participants ideated collectively. 
It was also beneficial to invite people from different fields of expertise as they brought different 
perspectives to the table, which implied that internal co-creation worked well at Tobii Pro. The 
workshop as a method was also considered efficient as considering the output that was generated 
in solely one and a half hour.  
 
A drawback of the workshop was that the execution required participants to interrupt their 
ordinary work tasks for the workshop. The execution of the workshop also indicated that 
introduction of new concepts and methods may cause confusion if the participants are not open 
and willing to exclude details regarding feasibility and citizicism. Another discovered problem 
was that the chosen design methods do not suit everyone; some of the participants found the 
methods fuzzy and had a hard time ideating concepts without knowing if they were completely 
feasible. 
 
Some of the specific methods included in the workshop functioned better than others. The 
fictional experience mapping caused confusion and the participants were initially hesitant 
towards the method, as they did not feel that they were familiar with the expert to novice 
segment. However, the fictional experience mapping together with the personas helped to create 
a common understanding for the context and the users. It encouraged participants to ideate from 
the user's perspective and the participants used expressions like: “the teacher would like this 
because..” etc. The benefits of the ideating with brainwriting and brainstorming were that the 
methods generated a big quantity of ideas. The discussion around the generated concepts 
indicated that there was interest and engagement amongst the participants. 
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6.5 Evaluation of Co-creation: Pilot study 
When executing the co-creational pilot study, benefits and drawbacks were identified which are 
presented in table 11 below: 
 

Table 11. Benefits and drawbacks of performing a co-creational pilot study 
 

Benefits Drawbacks 

• Deeper understanding of customer and 
their context 

• Mutual understanding between customer 
and company 

• Enhances interest 
• Build customer relationships 
• Reference case 

• Demand effort from all parts 
• Time aspect 
• Demand openness 

 
One of the benefits of performing the co-creational pilot study was identified to be the possibility 
to gain insights of the specific customer and their needs, as desired. The pilot study implied that 
it was beneficial to meet potential customers in their own environment to better understand how 
eye-tracking could benefit them. The customers were encouraged to share their current needs and 
research goals, which could act as a basis for co-creating concepts that would benefit them. To 
show interest for the customers by visiting and co-creating with them implied that customers 
developed an increase of interest for eye-tracking. Furthermore, co-creation built relationships 
between company and customer. Another benefit of executing the pilot study was that both the 
customer and the interviewer created a common reference case to show for other interested 
parties. 
 
On the downside, the execution of the co-creational pilot study demanded extra time and effort 
from both the company and the customer. This study demonstrated that customers in the medical 
field have tight schedules and limited time, and time is required for the creation of a pilot study. 
It also implicated that openness is an important factor for co-creation. Summarising the 
downsides of co-creating a pilot study together with an academic research team is that it was 
demanding in terms of time, effort and openness to try new things.  

6.6 Evaluation of focus group 
Table 12 below represents benefits and drawbacks that were identified when executing the focus 
group session. 

Table 12. Benefits and drawbacks of performing a focus group session 
 

Benefits Drawbacks 

• Get direct input from user 
• Mutual understanding between customer 

and company 
• Enhances interest 
• Casual to perform 

• Time aspect for participants 
• Requires effort from participants 
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A number of benefits were identified after conducting the focus group session. The greatest 
benefit was considered to be the possibilities to get direct user input and feedback on existing 
ideas. The focus group session also generated knowledge about the participants, potential users 
of eye-tracking in training, when they openly discussed their needs, motivations and experiences. 
There were also indications that the participants interest for eye-tracking applications increased 
during the session as they mentioned that they were unfamiliar with eye-tracking before the 
session and afterwards, they wanted to know more and explicitly answered “yes” to the question 
if they thought that there was potential for using eye-tracking in their education.  
 
When listing drawbacks, the focus group session showed that recruitment of participants was not 
easy. In the medical field, all practitioners were very busy and did not have the possibility to turn 
off their pagers and telephones when participating in the focus group session. To succeed with a 
focus group session, participants are required to put in a large amount of effort, which was the 
case in this session.  
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7 DISCUSSION AND CONCLUSION 
This chapter discusses the results achieved in the master thesis and answer to the research 
questions. The needs, experiences and thresholds of academic customers identified by the 
Service design approach are summarized. Following, suggestions of recommendations for how 
to satisfy the identified needs and experiences will be presented. Following, the suitability of 
Service Design Thinking and tested methods for Tobii Pro will be discussed.  

7.1 Discussion 
Six different Service Design methods were designed, executed and evaluated in this master 
thesis. The methods aimed to investigate the needs, experiences and thresholds of Tobii Pro’s 
academic customers and a summary of the specific findings are presented in Chapter 5.7: 
Summary of discovered thresholds and needs. The conducted Service Design methods involved 
academic customers of Tobii Pro and resulted in a holistic understanding of the customer needs, 
experiences and thresholds in relation to the product Glasses 2. The performed work also 
contributed to segmentation of customers and it was identified that there are different need 
groups depending on which position the user has, as shown in Chapter 5.2: Customer experience 
mapping.  
 
Focus was on the onboarding process and in general, academic customers need to create a 
technical understanding of eye-tracking in order to be able to design and conduct research with 
the Glasses 2. The customers’ experiences vary from being positive and excited about the 
product and technology to experience difficulties and encounter time consuming obstacles. The 
Service Design methods involving Tobii Pro’s customers could besides identify concrete needs 
and thresholds also create a deeper understanding in the academic world, the researchers ways of 
working and conducting research. Insights regarding usability issues and the internal stakeholder 
system of academic customers were also revealed, a probable reason for that is the flexible 
approach of service design methods which allow the users to participate and conversate 
naturally.  
  
Customers involved in the conducted Service Design methods appreciated contact with Tobii 
Pro, this was especially evident in the customer experience maps in Chapter 5.2 Customer 
experience mapping. However, it is important to consider that the methods were conducted with 
voluntary customers who were open towards sharing their experiences and therefore appreciate 
help through personal contact as well. Insights discovered in this master thesis may thus mainly 
apply to this specific group of customers. This implies that the service design approach only 
reveals details about customers who were willing to participate and that the needs and 
experiences of customers who denied to participate remain undiscovered. Further research in 
how to discover and reach out to passive customers needs to be conducted. However, the results 
of this thesis identify a number of needs and thresholds, which were able to explain the 
behaviour of academic customers in the onboarding process, thus achieving to answer the aim of 
this thesis.  
 
By first identifying needs, experiences and thresholds of the customers, thus getting to know 
customers, there is support for suggesting actions that can satisfy and improve the customer 
experiences. The Service Design Thinking approach revealed both difficulties as well as wishes 
and the motivations behind them. The results showed that customers actively seek to discuss eye-
tracking research with colleagues within the same field, gain inspiration from previous studies 
and receive advice from eye-tracking experts. There is consequently a need to exchange 
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knowledge and experiences as well as find answers to arising questions. Therefore, there is 
reason to suggest that an online forum and community for the customers of Tobii Pro could 
facilitate communication amongst researchers. Supported by von Hippel (2005), forums and 
communities for users encourage user innovation and involvement where there is a clear benefit 
for both the customers and Tobii Pro. Furthermore, an online platform creates an additional 
touchpoint for the customers and Tobii Pro to interact, which the results indicate could improve 
the customer experience in the research and design phases.   
 
The results also indicate that interacting and co-creating with customers creates a deeper 
understanding for their preferences and current trends, which is advantageous for being able to 
develop attractive and innovative products and services. Obtaining a holistic awareness of 
customers, Tobii Pro can develop solutions that improve the onboarding process as a whole 
instead of answering to specific needs and questions. The abovementioned online forum can be 
designed to satisfy several of the pinpointed needs and help overcome thresholds, for example 
resources for designing eye-tracking studies and video tutorials answering questions regarding 
both soft- and hardware. The underlying need identified was that customers require support in 
the onboarding process and an accessible platform where they can turn to regarding even the 
simplest questions. As Transformator Design (2016) mentions, and as this master thesis 
indicates, identifying and solving the underlying needs of customers also solves the expressed 
needs.  
 
Regarding if the Service Design Thinking approach was suitable for identifying customer needs 
and experiences at a high-technological product company such as Tobii Pro, this thesis work 
indicates that it can be applicable in the high technology industry. The implemented Service 
Design Thinking approach resulted in a holistic view of the touchpoints, needs, experiences, 
questions and thresholds of the academic customers using Glasses 2. It contributed to what was 
earlier not discovered fully at Tobii Pro. Based on the findings of this master thesis, the Service 
Design Thinking approach is considered suitable in combination and as a complement to current 
working methods as described in Chapter: 2.2 Tobii Pro today. The implemented methods 
mentioned in Chapter 4: Methodology provided qualitative insights in needs, experiences and 
thresholds for starting to use eye-tracking technology - which was desired. The execution of the 
methods also indicated the benefits of the Service Design Thinking approach, which included 
relationship building leading to improved positive service experiences for the customer. 
 
The Service Design Thinking is, as mentioned by Stickdorn ans Schneider (2011), an 
interdisciplinary user-centered approach originally used for developing services. The results of 
conducting this thesis, indicates that Service Design Thinking is also suitable for product related 
companies as proposed. The results of implementing the methods are further in line with Mager 
and Sung’s (2011) conclusion that the differences between products and services are 
disappearing.  After interacting with customers during the entire thesis project, the mentioned 
needs and experiences have predominantly regarded issues associated around the product; 
specific for academic customers is the research design, and not the physical product itself. This 
indicates that the experience of the product is related not only to the product but the services 
around it as well. This supports the usage of Service Design Thinking for high-technological 
product companies such as Tobii Pro.  
 
Another beneficial aspect of Service Design Thinking is the fact that it is user-centered. Tobii 
Pro’s earlier work has indicated that methods including direct contact and interaction with 
customers are preferred against guessing the customers’ opinions. The original problem in the 
onboarding process was identified by Tobii Pro through talking to customers instead of guessing 
and thinking that their current knowledge of the customers was enough. The workshop is an 
example showing how difficult it was to “guess” the experience of users. The feedback from the 
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participants demonstrates that guessing the behaviour of potential users felt imprecise. 
Furthermore, talking to potential customers directly, in for example the focus group, was proven 
beneficial because it created a deeper understanding for the participants’ behaviour and 
motivations. 
 
The Service Design Thinking approach also provided results that indicated that co-creational 
work was beneficial. When approaching customers and asking them for their opinions and help, 
the execution showed that it was important to show that the engagement would bring value back 
to the customer. In the pilot study with Karolinska, value was created for both Tobii Pro and for 
the medical researchers by creating a basis for new research opportunities and exploring a new 
market segment; the expert to novice knowledge transfer. The co-creational approach helped 
gain understanding in customers’ needs at the same time as the needs of the customers were met.  
 
All of the selected and tested methods included in the Service Design Thinking approach provide 
insights in needs, thresholds and experiences or resulted in new ideas to overcome or meet them 
and therefore met the purpose of executing them. It was not possible to evaluate the methods 
against each other or to state that one method was more suitable than another, as they are 
appropriate for different purposes and can even build on each other in combination.  
 
The methods that were considered to most insights in relation to time spent was the semi-
structured interviews combined with the customer experience mapping. The threshold of 
performing more semi-structured interviews at Tobii Pro was seen as moderately low, and 
employees from for example the sales department could either incorporate the interviews in their 
current work or mediate the customer contact to colleagues for performing the interviews. 
Transcription of the interview is though not recommended due to time matters, it is instead 
recommended to record the interviews verbally and note important insights. Thereafter, the 
customer experience mapping helped to sort out behaviour and need groups, which facilitated 
management of the discovered insights. The customer experience maps were also considered 
beneficial due to their nature of visualizing the holistic customer journey, or in this case the 
holistic onboarding process with the Glasses 2. The customer experience mapping is 
recommended to be used as means for all employees of different roles to discuss around what 
each individual and team can do to improve the customer experience. Another possibility is to 
prioritize important touchpoints and plan and distribute resources to improve them first.  
 
Regarding the implementation of the Service Design Thinking approach at high-technological 
product companies, there are a number of factors worth considering. The Service Design 
Thinking approach builds on interaction with customers, which requires time and effort, both 
from the customer and the employees of the company. It is therefore important that the 
interactions are well planned and the responsibilities are clearly divided amongst the involved 
parties. Delivery and presentation of result and insights to the rest of the team are also essential 
matters. Furthermore, it is important to select the right customers to co-create with, since it is of 
weight that the participating customer are engaged and understand what is required from their 
side, for getting the most out of the required work. For example, the employees at Tobii Pro are 
already busy with their current work tasks, and if the Service Design Thinking approach is to be 
added, re-organization or employment of new personnel may be required. Another aspect is that 
the Service Design approach demands openness from Tobii Pro employees. It is important that 
they are prepared to identify and analyze the behaviour of customers, notice details and that they 
understand why and how it creates value for the company and their own work. 
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7.2. Conclusion 
In conclusion, this master thesis project indicates that the Service Design Thinking approach is 
suitable  at high-technology product companies such at Tobii Pro. This, because the results of the 
execution of the Service Design Thinking methods revealed the needs, experiences and 
thresholds of Tobii Pro’s academic users, which was desired. The results were also possible to 
use for generating ideas of how to overcome the thresholds and meet the needs - all which aim to 
create better customer experiences.  

7.3 Scope of thesis and error sources 
As mentioned in the delimitations, Chapter 4.7, the suitability of Service Design Thinking 
approach for high-technological companies was evaluated by implementing the approach on one 
company, Tobii Pro, with focus on one product, Glasses 2 for academic customers. Although 
only one company was included in the scope of this master thesis, several different Service 
Design methods were executed and the outcome evaluated. This procedure has resulted in a 
qualitative analysis for one company, and as argued in Chapter 4.9: Generalizability a case study 
can give valid indication for future work and other companies. 
 
The methods tested in this master thesis were chosen based on available resources and 
opportunities that were present for the time of conducting the thesis project. Due to time and 
scope limitations of the master thesis, the content was highly dependant on employees and 
customers willing to contribute and cooperate. The execution was also performed in an agile 
manner adapting to and seizing the opportunities given. Considering the circumstances, there is 
yet reason to believe that the method of this master thesis is valid to give indication for the 
suitability of the Service Design approach. The background research, presented in Chapter 2.2: 
Tobii Pro Today, showed that the current working practice at Tobii Pro are agile and of similar 
manner. Furthermore, the purpose of Service Design Thinking is that the methods can be adapted 
for each specific project (Stickdorn & Schneider, 2011). 
 
However, as the methods were tested iteratively and parallelly, the results could influence each 
other, making it difficult to separate which methods generated which findings. The conclusions 
drawn in this master thesis are therefore based on the results as a whole and take all aspects into 
consideration.  

7.4 Future work  
There is room for investigating the Service Design Thinking approach in the entire customer 
journey, beyond the onboarding process. The approach could also concern all departments at 
Tobii Pro, besides research and development. Furthermore, the Service Design Thinking 
approach needs to be implemented in a larger extent to be able to evaluate the individual 
methods suitable for a specific project or phase. Suggestions of how to practically incorporate a 
Service Design Thinking approach in the current operations, IT-systems and communication 
tools of Tobii Pro needs to be further investigated by understanding the needs of the employees 
themselves, connecting the different departments of R&D, Support, Sales and Marketing for 
example.  
 
In the next step, the recommendations suggested in this master thesis should be further 
investigated and implemented to be able to evaluate the actual improvements and benefits given 
by using a service design approach. Finally, to further investigate the suitability of Service 
Design Thinking for product-centered companies, the approach could also be tested at other 
companies. 
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7.5 Final recommendations for Tobii Pro 
This chapter presents a short summary of recommended actions for Tobii Pro to meet the current 
needs, experiences and thresholds of their academic customers. The ideas presented in this 
section are based on the work in the entire master thesis, especially from Chapter 5: Result and 
findings. 
 
● Creation of more reference cases 
● Promote collection of research articles using eye-tracking 
● Eye-tracking conferences and meet-ups 
● Video tutorials of how to use eye-tracking 
● A quick-start instructions poster 
● Discussion forum 
● Researcher’s guide to design eye-tracking research 
● Web page where researchers could share own research 
● Interactive web based platform that could include all above 

 
Worth noting is that these ideas arose from applying a Service Design Thinking approach in the 
scope of this thesis. To be able to meet future needs, overcome thresholds and investigate future 
experiences, it is recommended to keep implementing the Service Design Thinking approach. 
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APPENDIX A: SCHEDULE  
Appendix A includes an overview of the time schedule in this master thesis. 

 
 
 
 

  

Appendix 1. Time schedule
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how to transfer knowledge from expert to 
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novice w/o eyetracking

Market study Current areas
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APPENDIX B: TOBII PRO GLASSES 2 
This is the product brochure of Tobii Pro Glasses 2 retrieved from  
http://www.tobiipro.com/product-listing/tobii-pro-glasses-2/ 
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APPENDIX C: SIMBALL BOX 
This is the product brochure of Simball box, retrieved from http://g-coder.com/simball-box  
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APPENDIX D: SEMI-STRUCTURED INTERVIEW 
GUIDELINE 

This is the guideline user for conducting the semi-structured interviews with Tobii Pro’s 
academic customers who bought the Tobii Pro Glasses 2 in November and December 2015. 

Semi-structured interview guide for academic customers 
 
Before we start, is it ok to record the conversation? 
About us (~3 min)  
● Jessica and Linnéa Master thesis at KTH, master level in Engineering industrial design 

and PD 
● Tobii Pro, understanding customer needs and behaviour 
● Looking at the so called “onboarding process”  from receiving the glasses to starting to 

use them. Only academic users. 
● We are interested in the customer’s perspective, with all the details.  
● Interviews + case studies 

 
Get to know customer: (~5 min)  

1. Name 
2. Position 

a. Background; academic or professional 
3. Research area 

a. How long have you been researching for? 
4. Do have previous experience of eye-tracking? 

 
Background: (~15 min)  

1. Who ordered the Tobii Pro G2? 
2. Tell us about when you/they ordered your Tobii Pro G2?  

a. How is the internal decision process at your university? 
b. Who took the initiative to go for eye-tracking? 

3. Have you received your initial training?  
a. How did you experience the training? 

i. Why? 
4. For what reason did you order them? 

a. What is your aim and purpose with the glasses? 
i. Why? 

ii. Why the eye-tracking technology? 
b. Did you plan on involving them in a specific study? 
c. What are your requirements for your intended study? 

i. Why? 
5. Have you used G2 yet?  

a. Why? Why not? 
6. Can you tell us about and define the steps from receiving the product to where you are 

now? 
a. And when did you receive them? What did you do directly when you received 

them? 
b. How far have you come in using Glasses 2? 
c. What other preparations are/where necessary before being able to set up and start 

to use the G2? (ex. design test, recruit test persons etc...) 
i. Why? 
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YES Eye-tracking activities: (~30 min)  

7. Tell us about how long time it did take from receiving the glasses to using them for the 
first time? 

a. Why? 
8. Tell us about your initial experiences with the glasses 

a. Why? 
 

9. Tell us about the steps in the set-up procedure and getting started with using the product. 
a. How did you do it? How did it work out?  

i. why? 
b. What did you like the most/the least? 

i. why? 
c. Did you understand what to do? 

i. why? 
10. Can you tell us about how you use the product in your research? Detailed alla stages 

CJM! 
a. Tell me about your experiences in the process? 

i. why? 
b. What was easy/hard? 

i. why? 
 

11. What were your expectations of G2? 
a. How were they met? 
b. High expectations/low expectations? 

i. Why? x5 
c. A set purpose/Cool technique? 

12. Did you use the glasses for what you intended to use them for when you bought them? 
a. For more? 
b. For less? 

 
NO Eye-tracking activities:  

13. Why have you not started using the glasses yet?  
a. What influencing factors are there?  

i. Why? 
14. What do you need to know/do before starting to use the Glasses? 
15. When do you plan to start using the Glasses 2?  

a. Why? 
16. Can you tell me about how you plan to use the product? Detailed all stages in CJM! 

a. Tell me about your expectations about the stages in the process? 
i. Easy? Any challenges?  

 
17. Tell me about your expectations of the product/technology Glasses 2? 

a. Why? 
 

Ending (~3 min)  
18. Tell us about your overall experiences with Tobii and the Glasses 2? 
19. Is there anything that you would like to add, share or comment? 

 
Thank you for your participation! 
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APPENDIX E: CUSTOMER EXPERIENCES 
This is a representation of individual customer experiences. 

 

Figure 1: Customer experience 1 

 

Figure 2: Customer experience 2 
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Figure 3: Customer experience 3

 

Figure 4: Customer experience 4 
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Figure 5: Customer experience 5 

 

Figure 6: Customer experience 6 
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Figure 7: Customer experience 7 

 

Figure 8: Customer experience 8 
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Figure 9: Customer experience 9 
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APPENDIX F: NEED GROUPS EXPERIENCE MAPS 
This appendix presents a larger view if the three need-group based customer experience maps. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Customer experience for PhD Students 
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Figure 2: Customer experience for Lab managers 
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Figure 3: Customer experience for Lab Assistant 
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APPENDIX G: CONTEXTUAL INTERVIEW SCANIA 
This appendix presents the two semi-structured interview guideline, which acted as part of the 
contextual interviews at Scania chassi Production. 

1. Berätta om dig själv, (namn, position etc.)? 
 

2. Hur länge har du jobbat med training på Scania? 
 

3. Berätta kort om er produktionsline 
a. Hur länge står man vid linen? 
b. Vilka uppgifter finns det där? Hur många olika? 
c. Hur varierar de i svårighetsgrad? 
d. Jobbar man med samma sak hela tiden? Om inte - hur ofta byter man? 

 
4. Berätta ingående om hur ni lär upp nya medarbetare? 

a. Kommer de ofta internt ifrån /externt 
b. Vad brukar de ha för bakgrund? 

i. Vad föredrar ni? Kan man ha fördel att ha viss bakgrund? 
c. Olika typer av upplärning för olika uppgifter? (i prod.) 
d. Upplärningsmetoder? 

i. Vad baseras det på? 
e. Hur många studenter per supervisor? 
f. Är det vanligt att de har gjort något liknande innan? 

i. På vilket sätt? 
g. Vilket utlärningsmaterial används? Film, bok, learn-by-doing? 

 
5. Hur lång tid tar hela upplärningsprocessen? Berätta om den. 

a. Vad gör man när man är färdigupplärd - går man med en fadder? 
b. Vad brukar uppfattas som svårast? 

i. Varför? 
c. Vad brukar uppfattas som lättast? 

i. Varför? 
d. Tydlighet 

 
6. Märker ni stor skillnad i kvalitet och tidsåtgång era medarbetare emellan? 

a. Hur märker ni det? 
i. Kvalitetsmatris? 

b. Gör ni något för att utjämna dessa skillnader?  
i. Vad? 

c. Vad vet du om skillnader mellan experter och nybörjare? Vad särskiljer dem? 
 

7. Finns det något du vill tillägga? 
 

Tack för ditt deltagande! 
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APPENDIX H: PERSONAS 
This appendix presents a full representation of the Personas describing an expert surgeon 
(teacher) and a novice surgeon (student). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Teacher/Expert persona 
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Figure 2: Student/novice persona 
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APPENDIX I: PROCEDURE OF PILOT STUDY 
This appendix presents of a schematic picture of the procedure of the complete co-creational 
pilot study. 

 

Figure 1: Schematic figure of co-creational pilot study 
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APPENDIX J: QUESTIONNAIRES 
This appendix presents two questionnaires; one that was given to the participants of a pilot study 
before starting to perform the included tasks and one questionnaire that was answered after. 

 
Questionnaire before 

 

 

Id-Code:_______________        Age:__________         

Date:__________________ Sex: □ Female  □ Male □N/A

             

Have you practiced in endo/laparoscopic     □Yes           □No 
simulators before ?   
 If so, in which type of simulator          □Endoscopic   □Laparoscopic  □Other 
 Approximately how many sessions______________ 
 
Are you familiar with eye-tracking?  □Yes  □ No 
  
 If so, what kind and how familiar are you?_____________________________ 
 
 
Please mark with an x on the VAS-scales below how the statements are in agreement with your opinion. 
Your answers will be treated confidentially. 

 
1. I believe that the simulator training tasks will be easy 

 
       ____________________________________________________________________ 

  Not at                                                                                                       Very true 
    all true    
                                         
2. I believe that I will enjoy the simulator training 
 

       ____________________________________________________________________ 
  Not at                                                                                                       Very true 
    all true    
          
 
3. I believe that it will be easy to understand the instructions 
 

       ____________________________________________________________________ 
  Not at                                                                                                       Very true 
    all true    
 
4. I am confident that I will perform well in the laparoscopic tasks 
 

       ____________________________________________________________________ 
  Not at                                                                                                       Very true 
    all true    
 
 
 



     II 

 
 
 
 

Questionnaire after 
 

 

Id-Code:_______________                

Date:__________________   

         
Please mark with an X on the VAS-scales below how the statements are in agreement with your opinion. 

Your answers will be treated with confidentiality.  

 
 
1. I think that the simulator training was easy 

 
       ____________________________________________________________________ 

  Not at                                                                                                       Very true 
    all true    
                                         
          
2. I liked the simulator training 
 

       ____________________________________________________________________ 
  Not at                                                                                                       Very true 
    all true    
 

 
3. I believe that it was easy to understand the instructions 
 

       ____________________________________________________________________ 
  Not at                                                                                                       Very true 
    all true    
 
 
4. I think that the glasses were unobtrusive 
 

       ____________________________________________________________________ 
  Not at                                                                                                       Very true 
    all true    
 
 
5. I see potential in using eye-tracking (data) in my education 
 

       ____________________________________________________________________ 
  Not at                                                                                                       Very true 
    all true    
 
 
 

Thank you for your participation! 
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APPENDIX K: MANUSCRIPT 
This is the Swedish manuscript that was used for giving both the control group and the test 
group feedback between the two trials in the pilot study, the manuscript was co-created with 
PhD Student and surgeon Ninos Oussi. 

Före första omgången 
 
Rope race:  
Den första övningen kallas för rope race och går ut på att föra ett snöre genom ett antal ringar. I denna 
övning kommer du att få öva upp din motorik vid laparoskopisk kirurgi, och att använda både höger och 
vänster hand för att klara dig igenom banan. Du börjar att trä igenom denna ring för att sedan gå den här 
vägen och övningen är slut när du har trätt igenom den här sista ringen. Då trycker du länge på den här 
knappen på höger sida och övningen avslutas. Du kommer då att få resultat ifrån olika mätvärden.  
 
Vid laparoskopi är det eftersträvansvärt att se instrumenten hela tiden och röra sig så lite ifrån det 
önskvärda området som möjligt, eftersom om man gör stora rörelser så kommer det finnas större risk att 
skada patienten - så tänk på det! 
 
Basal suturering:  
Den andra övningen kallas för “basal suturering” och går ut på att sätta tre st singelsuturer. 
Försök att arbeta med båda händerna. Sätt suturen enligt instruktionsvideon, knyt enligt 2+1+1 
och därefter klipps tråden och nästa stygn sätts. När samtliga tre stygn är klara, hålls höger knapp 
in länge, och övningen avslutas med presentation av resultat från olika mätvärden.  
 
Vid laparoskopi är det eftersträvansvärt att se instrumenten hela tiden och röra sig så lite ifrån det 
önskvärda området som möjligt, eftersom om man gör stora rörelser så kommer det finnas större risk att 
skada patienten - så tänk på det! När man jämför hur en expert och en novis använder sina verktyg så 
fokuserar experten till större del på spetsarna av verktygen och på nålen. Då trycker du länge på den här 
knappen på höger sida och övningen avslutas. Du kommer då att få resultat ifrån olika mätvärden.  
 
 
Efter första omgången 
 
Nu ska du få feedback på hur du utförde uppgiften.  

1. Linear distance innebär sträckan som spetsen av verktyget har färdats under utförandet av 
uppgiften. Man ska sträva efter att röra verktygen så lite som möjligt. <100% rör sig mycket mer 
än experten. 100% är “the benchmark” dvs. hur en expert har utfört uppgiften på ett “ultimat” 
sätt.  

2. Angular distance innebär totala rotationen som utfördes under uppgiften. Dvs hur mycket 
instrumenten har roterats i rymden. <100% mer rörelse än expert, rymdrörelse X,Y,Z 

3. Time (total) <100% går långsammare än expert, tiden är sekundär 
 
Tänk på dessa tre saker. Fokusera blicken på instrumenten nålen/repet för att nå bättre resultat. Du får nu 
se en video på hur du utförde uppgiften. Analysera ditt eget beteende och gör om uppgifter när du är redo. 
(Den röda ringen representerar var du tittade när du utförde uppgiften förra gången). 
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APPENDIX L: RESULTS FROM QUESTIONNAIRES 
This table represents the results of the values mapped on the VAS-scale from questionnaires used 
in the pilot study, interpreted by Ninos Oussi and Lars Enochsson. 

Table 1: Results from questionnaires 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

ID code
Hö-vä

Gaze Yes-No
Age

Gender
Practised befor

How many sessionsWhat kind task
Familiar eye-tr

1 Resultat före
2 Resultat före

3 Resultat före
4 Resultat före

1 Resultat efter2 Resultat efter3 Resultat efter4 Resultat efter5 Resultat efter6 Resultat efter7 Resultat efter

1Hö
No

34M
Y

3 timmar
Suturing

N
34,7

73,3
74,5

35,7
14

79,6
74,3

67,7
28,7

28,7
61,5

2Vä
Yes

31F
Y

10 tillfällen
N

30,9
87,8

58
46,6

56,3
78

74,7
54,3

29,3
37,3

50,9

3Hö
No

32M
Y

4 timmar
N

58,8
91

57,4
62,9

57,1
71,5

43,1
51,7

36,7
36,9

56,1

4Hö
No

28M
Y

3 timmar
Basal träning

N
24,1

70,5
61

26,5
38,3

69,9
71,5

62,7
68,5

47,7
58,5

5Hö
No

42M
Y

30 min
Y

51
71,5

70,1
68,7

20,8
76,2

74,1
51,5

50,9
10,6

68,3

6Hö
Yes

33M
Y

< 10 timmar
N

17,7
80,9

61,4
28,5

23,4
94,8

71,1
73,7

67,9
57,1

80,4

7Hö
Yes

36M
N

N
63,9

70,7
66,3

65,9
31,3

56,9
3,6

54,9
49,9

55,3
78,6

8Hö
Yes

29F
Y

10 timmar
Rope race, sutu

N
50,4

77,3
67,3

49,2
27,9

80,2
80,2

66,9
19,8

8,8
78

9Hö
Yes

32M
Y

30 min
N

47,8
72,9

66,5
48,4

24
81,8

25,3
48,1

27,5
27,5

52,3

10Hö
No

32F
Y

3 timmar
N

33,7
89,4

86,7
34,1

19,8
95,6

80,8
93,6

94,2
94,2

67,3

Before
MEDEL

41,3
78,53

66,92
46,65

31,29

1.2.3.4.After
1.2.3.4.5.6.7.

I believe that the simulator training will be easy

I believe that I will enjoy the simulator training

I believe that it will be easy to understand the instructions

I am confident that I will perform well in the laparoscopic tasks

I think that the simulator training was easy

I liked the simulator training

I thinkt that the glasses were unobtrusive

I think that the feedback was helpful

I think that I performed better the try because of the feedback - rope race

I think that I performed better the try because of the feedback - suturing

I see potential in using eye-tracking (data) in my education
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APPENDIX M: SUMMARY OF RESULTS FROM 
SIMBALL BOX 

This table, table 1, represents the results of the built in metrics in the Simball Box software. 
Table 2 below represents the bechmarked values built in the Simball Box software. 

Table 1: Results from Simball Box 

 

 

 

Table 2: Benchmarking in Simball Box software 

 

 

Rope race Basal Sutur 2

Linear distance [cm] 220 210

Angular distance [rad] 32 32

Total time [s] 60 63
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APPENDIX N: HEAT MAPS AND GAZE PLOTS 
This is a representation of the heat maps and gaze plots that created in the software Tobii Pro 
Analyzer after performing the pilot study. 

  

Figure 1: Comparison of heat maps before (left) and after (right) feedback for control group, rope race 

  

Figure 2: Comparison of heat maps before (left) and after (right) feedback for test group, rope race 

  

Figure 3: Comparison of gaze plots before (left) and after (right) feedback for control group, rope race 

  

Figure 4: Comparison of gaze plots before (left) and after (right) feedback for test group, rope race 
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APPENDIX O: INTERVIEW GUIDELINE FOCUS GROUP 
This document presents an interview guideline in Swedish that was used for performing a focus 
group interview with ST-doctors at Karolinska. 

Bakgrund och motivation 

2. Vilka är ni, bakgrund, specialité, erfarenhet av laparoskopi/simballbox 
3. Vad tycker du är __ i ditt arbete? 

a. Jobbigt? 
b. Roligt? 

4. Berätta om vad som motiverar/inspirerar er i ert ditt arbete och i er utbildning? 
 

5. On ni ska lära er en ny fysisk uppgift/ eller ett ingrepp - hur går ni tillväga? 
 

6. Har du några knep/tips för att lära er? 
 

7. Berätta om ett tillfälle då ni kände att ni hade en bra strategi för att lära er? 
 

8. Hur mycket reflekterar ni över ert eget beteende? Kollar de på replay av sitt egna 
prestation? 

a. Varför? 
 

9. Vilka faktorer är viktiga vid undervisning? Undervisning av laparoskopi?  
a. Varför? 

 
Simulatorer 
 

10.  Berätta om hur det brukar gå till när ni övar på simulator?  
a. Sker det i grupp? Hur många studenter på en gång?  
b. Vad föredrar ni själva? Öva i ensamhet eller i diskussion med andra/lärare?  

i. Varför? 
11. Vad ser ni för utmaningar med att börja använda Glasses 2 i er forskning?   

a. Varför? 
 

12. Vad ser ni för fördelar med visuell träning? 
a. Varför? 

 
13. Framgångsfaktorer? 

a. Varför? 
 

14. Kombination med verbala instruktioner? 
a. Varför? 

 
Extra 

15. Berätta om era förväntningar och kunskaper om eye-tracking? 

16. Har ni något ni vill tillägga? 

Tack för er medverkan! 


