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Low-intensity and sedentary work have become 
more common in work life the last decades. More 
and more people get health problems as stress, lack 
of well-being and decreased work performances. 
Neck, shoulders, and arms are the most affected areas 
because of low activity for a longer time. Sedentary 
workers are often aware of that they should be more 
active, but there is often a lack of motivation. 

A personal trainer gave a request to encourage more 
people to do 3D training. The area was discussed 
and resulted in that this master thesis will focus on 
designing a product that will encourage sedentary 
workers to use 3D training to prevent injuries. 3D 
training is a training form where you do exercises in 
three planes. Daily activities require movements in 
three planes. In 3D training the body works as one unit, 
if the arm is in movement, the feet should be affected 
to move as well. The body wants to naturally spread 
out the forces it is affected of, that is the main focus 
in 3D training. If a person is sedentary for a longer 
time, the body will get rigid and have more difficult 
to spread out the forces. The personal trainer uses the 
training form together with his customers, who thinks 
it is fun and give fast results. The personal trainer has 
been a contact person and a reference person in this 
master thesis. My role as an industrial design engineer 
is to take the needs from the sedentary workers and 
the stakeholders when designing a product. The aim 
was a concept that should be delivered in a full-
size prototype and CAD renderings. The aim of this 
project was to motivate sedentary workers to change 
their behavior by using the final concept. The research 
questions in this project were as followed
 
How does the theory of 3D training relate to practice?

What are the user needs for a product that encourage 
3D training?

When and where is the most appropriate context for a 
product that encourages sedentary workers to use 3D 
training?

How should a product that encourages 3D training 
be designed to motivate sedentary workers to use it? 

The project has been conducted using a design process 
with four steps together with agile elements, which 
means that to find the best solution for the users, they 
should be involved in the process. This was conducted 
through two deliveries of concept/concepts during the 
process where the users could give feedback. Through 
different design methods in the right stage of the 
process, a direction has been found towards the final 
solution, which has led to a solution that fulfills the 
objectives and aims. 

The solution that I have come up with is a color stick 
that changes the color of light depending on in what 
directions it is held. This product should be used in 
the office and facilitate learning 3D training exercises 
through an application. It instructs exercises by letting 
the user go from a start color to an end color. It can 
be used without connection to an application, but if 
it is connected, a timer can be set when the stick is 
going to light up and remember the sedentary worker 
to move. In the application a number of exercises can 
be stored so the person can put up goals to reach. The 
light stick will not be expensive wich is an advantage 
to motivate the user to buy one. This product can 
motivate sedentary workers to be more active which 
can reduce levels of injuries and sick leave. A full-
scale functional prototype was created and gave a 
good understanding of the function of the concept. 

In the beginning, the project was comprehensive 
within 3D training, but after each phase, the direction 
towards the best solution became clearer and clearer. 
This project can show that good results can be achieved 
as an industrial design engineer if a design process is 
used in the right way with appropriate methods.

KEYWORDS: 3D training, Sedentary Worker, 
Physical Activity, Motivation, Industrial Design 
Engineering, Usability

 

ABSTRACT



Lågintensivt och stillasittande arbete har blivit allt 
mer vanligt de senaste årtiondena. Fler och fler 
personer får problem med hälsan så som påfrestningar, 
sämre välbefinnande och minskad arbetsprestation. 
Nacke, axlar och armar är de vanligaste områdena 
som påverkas av låg aktivitet under en längre tid. 
Stillasittande arbetare är ofta medvetna om att de bör 
vara mer aktiva, men det saknas oftast motivation. 

En personlig tränare gav en förfrågan att skapa något 
som uppmuntrar personer att använda 3D-träning. 
Området var diskuterat och resulterade i att det här 
examensarbetet kommer att fokusera på att designa 
en produkt som uppmuntrar stillasittande arbetare 
att använda 3D-träning för att förebygga skador. 3D 
-träning är en träningsform där man gör rörelser i tre 
plan. Vardagliga aktiviteter kräver att vi utför rörelser 
i tre plan. I 3D-träning så arbetar man med kroppen 
som en enhet och är armen i rörelse bör fötterna 
påverkas. Kroppen vill på ett naturligt sätt sprida 
ut de krafter som den påverkas av, detta är fokus i 
3D-träning. Sitter vi mycket stilla blir vi orörliga 
och kroppen har svårare att sprida ut krafterna. 
Den personliga tränaren använder träningsformen 
tillsammans med sina kunder som tycker att den 
är roligt samt ger snabba resultat. Den personliga 
tränaren har fungerat som en kontaktperson och 
referensperson i det här examensarbetet. Som 
civilingenjör inom teknisk design har uppgiften 
varit att ta de behov som stillasittande arbetare och 
intressenter har i beaktning när produkten designas. 
Målet var att ett koncept i en fullskalig prototyp skulle 
levereras tillsammans med CAD renderingar. Målet 
med projektet var att motivera stillasittande arbetare 
att ändra beteende genom att använda det här slutliga 
konceptet. Frågeställningarna i det här projektet har 
varit
 
Hur relaterar teorin om 3D-träning till praktiken? 

Vilka är användarbehoven för en produkt som 
uppmuntrar 3D-träning?

När och var är det mest lämpliga sammanhanget för 
en produkt som uppmuntrar stillasittande arbetare att 
använda 3D-träning?

Hur ska en produkt som uppmuntrar 3D-träning vara 
designad för att motivera stillasittande arbetare att 
använda den?

Projektet har genomförts med en designprocess 
uppdelad i fyra steg med agila inslag. Med agil så 
menar man att den bästa lösningen för användarna 
hittas genom att de är involverade i processen. Det 
här genomfördes genom två leveranser av koncept 
genom processen där användare fick ge feedback. 
Genom att använda flera olika designmetoder i rätt 
steg i processen så har en riktning skapats mot slutliga 
lösnigen, detta har lett till en lösning som uppfyller 
syften och mål.

Lösningen som jag har kommit fram till är en 
färgstav som ändrar färger genom ljus beroende på 
vilken riktning den hålls i. Den här produkten ska 
användas på kontoret för att underlätta inlärningen 
av 3D-träningsövningar genom en applikation. Den 
instruerar hur rörelser ska genomföras genom att 
användaren går från en startfärg till en annan slutfärg. 
Den kan användas utan att vara uppkopplad till 
applikationen, men om den är uppkopplad så kan en 
timer ställas in på staven så att den ska lysa upp och 
påminna den stillasittande arbetaren att röra sig. I 
applikationen så kan antalet övningar bli lagrade så att 
personen kan sätta upp mål att nå. Ljusstaven kommer 
inte vara kostsam vilket är en fördel för att motivera 
användarna att köpa en. Den här produkten kan 
motivera stillasittande arbetare att vara mer aktiva, 
vilket kan minska skadorna och sjukskrivningarna. 
Den fullskaliga funktionella prototypen var bra att 
använda för att förstå funktionen av arbetet.

Projektet var till en början omfattande inom 3D 
-träning, men efter varje fas så gavs en tydligare och 
tydligare riktning mot den bästa lösningen. Det här 
projektet kan visa att goda resultat kan åstadkommas av 
en civilingenjör i teknisk design om en designprocess 
används på rätt sätt med lämpliga metoder.

NYCKELORD: 3D-träning, Stillasittande Arbetare, 
Fysisk Aktivitet, Motivation, Teknisk Design, 
Användbarhet
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1  INTRODUCTION



1 INTRODUCTION
Sedentary workers are a group that does repetitive movements with the upper body for several hours in a 
row, that results in an increasing risk for pain and injuries. They are often aware of doing movements but do 
not have the motivation or knowledge. 3D training is a training form that only a few persons in Sweden is 
educated in. In 3D training, you do movements in three planes and involve the whole body. A personal trainer 
gave a request to create something that could encourage more people to use 3D training. After discussion, 
the direction on this master thesis was created and the focus was to create a product for sedentary workers. 
The project is a master thesis project of the Industrial Design Engineering program at Luleå University of 
Technology (LTU). It will be performed during spring 2017 and consists of 30 Swedish university credits, 
equally to 20 weeks of full-time work.

Low-intensity and sedentary work have become more 
common in work life the last decades. This can be 
an effect from the business transformation from 
commodity production to knowledge- and service 
production (Tomingas et al., 2008). In a report from 
Swedish Work Environment Authority from 2016 
(SWEA-Sv. Arbetsmiljöverket), it claims that when 
it comes to computer users there is more and more 
common with health problems as stress, lack of well-
being and decreased work performances (SWEA, 
2016). The keywords are variation and recovery 
(SWEA, 2016; Toomingas et al. 2008). Examples of 
preventing injuries are to stand up and take brakes 
every 30 minutes (Dunstan et al., 2012; Tomingas et 
al., 2008). Sedentary workers are often aware of what 
to do, but there is a lack of motivation. Users can be 
motivated in different ways, receiving rewards, get a 
clear understanding what an application offers them, 
and make sure they got what they want in the best, 
fastest way (Pratt, 2012). 

Some of those sedentary workers start at the gym but 
do not really know how to do exercises. They practice 
intense two hours every week or keep yoga balls, 
rubber band or other training equipment home but 
do not use them, see figure 1. They seek something 
that gives fast results, is fun and is intense to give 
joy pheromones. Today, there is approximately ten 
people in Sweden that have been educated to learn 
a training form called 3D training, according to J. 
Ingemansson (personal communication, 3 Feb 2017) 
who is a personal trainer in Sweden with education 
in 3D training. It is a training form that helps us 
understand the body as one unit and do movements 
in three dimensions (Gray W, n. d). Machines seem 
to be very safe, but doing a movement in one single 
plane, that is an unnatural form of movement, can 
potentially lead to wrong motor patterns or injuries. 
Daily activities require us to be competent at side 

to side and cross body movement (D’ewes, 2016). 
Personal trainers use it in their work and teach their 
customers who are individuals, a group of people or 
sports coaches that will teach their own team states 
J. Ingemansson (personal communication, 3 Feb 
2017). The training form is fun and gives fast results 
but it is difficult to perform in a perfect way for those 
who are not educated. It also requires a lot from the 
personal coach to have control and accommodation 
would help. Today, the market has very few products 
that can be used to do 3D training, because the main 
tool for the customer is the personal trainer claims J. 
Ingemansson (personal communication, 3 Feb 2017).

Performing 3D training will prevent injuries and 
facilitate movements in daily life. All sorts of people 
can use 3D training but the difference will be the 
difficulty level of pace, the degree of movement 
and start position. If the body can handle the forces 
in a better way, no unnecessary energy will be 
consumption and the body will feel better. The body 
is created to spread out the force on different areas to 
minimize risks of injuries. 3D training wants to make 
sure the body move in the easiest and most gentle way 
which means that stability and movement go together. 
The body will not resist movements in an effective 
way if it is too flexible, and if it is too rigid, the forces 
will not spread out in the right way (Yogobe, 2017).

1.1 BACKGROUND

Figure 1. Exercise equipment at home
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The stakeholders are divided into three groups 
depending on how affected they are of this project. 
These groups are the primary group, the most affected 
actors, a secondary group who is less affected and last 
tertiary, the least affected group.

The primary users are the sedentary workers. They 
have a high risk of receiving pain and injuries that are 
work related. They need something that can help them 
to prevent injuries and pain to be able to feel better 
and do their work in a better way. 

The secondary users are the personal trainers that use 
3D training in their work to help customers to prevent 
injuries, rehab or improve the training in a specific 
sport. The solution in this project can facilitate 
their work to give better results or to improve the 
connection with the customer in the exercises. Another 
secondary group is the physiotherapists who work 
with rehabilitation. They can facilitate the exercise 
and work together with the customer in a better way. 

The tertiary users are the companies, they will have a 
decreased amount of people who are registered sick. 
This will result in a stable company with employees 
they can trust. Another tertiary group is the work 
colleagues, they will be encouraged to try something 
new by watching others have less pain. This can 
lead to a better working environment for everyone 
where people are feeling well and coming to work. 
Competing companies within the area can also be 
seen as a tertiary group.

The objective of this project is to design a product that 
can encourage sedentary workers to use 3D training 
in a simple and effective way, to prevent injuries that 
are work related. The aim is to motivate people to 
change their behavior by using this product. Concepts 
will be delivered in physical forms or sketches in two 
demonstrators during the project. Because of that, the 
solution is not determined at the beginning of this 
project, it is difficult to say what the final solution 
will end up in. A full sized physical concept of a final 
solution complemented with CAD-model renderings 
is aimed to be delivered at the end of this project.

To define the area of research in this project, the 
following research question will be:

How does the theory of 3D training relate to practice?
 

1.3 OBJECTIVES AND AIMS

What are the user needs for a product that encourage 
3D training?

When and where is the most appropriate context for a 
product that encourages sedentary workers to use 3D 
training?
 
How can a product that encourages 3D training be 
designed to motivate sedentary workers to use it?

The project is conducted as a master thesis of one 
student during Spring 2017. It considers as a full-time 
work of 20 weeks and 30 Swedish university credits. 
3D training is used by all fitness levels and ages, but 
to make a direction in this work I have chosen to focus 
on sedentary workers. This group consists of people 
suffering from work-related pain. J. Ingemansson 
(personal communication, 3 Feb 2017) states that 
his group is the largest amount of people that visits 
a personal trainer to get better physically. He further 
states that this is a group where 3D training can make 
big difference. The final result will be a concept where 
the focus is on the function and design, not exactly on 
how it should be produced as a final product.

The report of this project is divided into four different 
chapters. Each chapter’s content is presented below to 
give the reader a quick view of the project.

The first chapter consists of a background and a 
theoretical framework. The background will be based 
on a description of the collaboration in the project, 
research of what 3D training is, benchmarking, 
interviews, observation and some received exercises. 
The theoretical framework will describe industrial 
design engineering, sedentary workers, physical 
activity, functional training, motivation, usability, 
colors, human-centered design, and anthropometry. 

The second chapter describes what methods that have 
been used in this project, together with the theory 
behind. The third chapter follows with results from 
the methodology, together with the final solution. 

The fourth chapter consists of a discussion and 
reflections of the methodology in the project, but also 
about the final solution. The research questions that 
were presented at the beginning of the report will be 
answered in this chapter. 

1.4 PROJECT SCOPE

1.5 THESIS OUTLINE

1.2 STAKEHOLDERS
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3D training, the difference will be the difficulty level 
of pace, the degree of the movement and start position. 
If the body can handle the forces in a better way, no 
unnecessary energy will be consumption and the body 
will feel better. What will change when comparing 
functional training with 3D training is that with 3D 
training, the focus is on how every individual move in 
their easiest way unhindered (Yogobe, 2017).   

Yogobe (2017) further states that the body is created 
to spread out the force it is affected of on different 
areas to minimize risks of injuries. 3D Training 
wants to make sure the body move in the easiest and 
gentle way, which means that stability and movement 
go together. The body will not resist movements in 
an effective way if it is too flexible, and if it is too 
rigid, the forces will not spread out in the right way. 
The most important part in 3D training is that the 
individual is in focus and everybody need to find their 
own functional limitation in each exercise. All bodies 
have limitations of a different kind and the exercises 
will not look the same when doing them. It is about 
listening to the body and get to know it (Yogobe, 
2017).   

2 CONTEXT
This chapter contains an insight in 3D training. I will present the collaboration with the personal 
trainer, what 3D training is today and what products that are on the market.

Personal Space is a company that is owned and 
driven by Jimmy Ingemansson, who has many years 
of experience of personal training. He is educated in 
sports science and has further education in different 
training forms as gymnastics, yoga, weightlifting, 
athletics and martial arts. Jimmy has the last two years 
been educated in 3D training, with only one year left. 
He uses much of this knowledge in his work with the 
customer because of the fast results the training gives. 
He wants to combine the most effective training 
forms and adjust them to exercises. Personal Space 
offers personal training in a gym at Savoy hotel in 
Luleå. The equipment and training are for those who 
need rehabilitation from injury or disease, but also for 
those who want challenges in training. His mission is 
to create realistic goals and change the behavior so 
that the training will be regularly performed for a long 
time. The training should not be grueling, instead, it 
should give energy and good results after each exercise 
to keep up the motivation. In this project, Jimmy 
will collaborate and give support as information and 
feedback all the way to the final solution.

3D training is also called functional biomechanical 
training (Yogobe, 2017). Gray W. (n. d) states that 
functional biomechanics is a science that helps us 
understand the body as one unit. It can be described 
as a chain reaction where the different body parts 
collaborate to create a function. These human 
functions are required when doing everyday activities, 
and the core function needs to be successfully 
integrated. The human function is three dimensional 
and many of the movements are done in the three 
planes simultaneously, see figure 2. Forward and 
backward motion is referred to the sagittal plane. 
Side to side motion refers to the frontal plane, and 
rotational motion to the transverse plane (Gray W., n. 
d). According to Yogbe (2017), the training form is 
based on how the body reacts to forces as gravitation, 
the reaction on surface, mass and moment. These 
decide how our anatomy look like and by improving 
the collaboration, a balance of movement and strength 
can be found. That will prevent injuries and facilitate 
movements in daily life. All sorts of people can use 

2.1 CONTACT PERSON

2.2 3D TRAINING

Figure 2. Three planes
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The section is divided into products that can be used 
to perform 3D training and in products that measure 
human motion.

Lots of products that can be used to do 3D training 
was found in the benchmarking, see figure 3. The 
products made it possible to use the whole body 
and work in three planes. Some products gave more 
possibilities to do different variations of exercises 
while in others only a few. I could clearly tell that 
many products were sport related, this because the 
exercises and possibilities of the product were to train 
a specific muscle group or a movement similar in the 
sport. For example, some products had the shape of 

2.3 BENCHMARKING

2.3.1 3D TRAINING PRODUCTS

Figure 3. Benchmarking - 3D training equipment

a stick that you did exercises with, this to practice 
for a sport using a similar stick. The products did not 
have limitations in what age that can use them and 
many were used in medical purpose together with a 
physiotherapist. Some products included electricity 
to give feedback as a light that should be touched, 
this seemed to be very interacting with the customer. 
Some products did not weight so much because 
their purpose was to use the own body weight, the 
products focus was to give directions and facilitate 
more complex exercises. Other products had some 
resistance to make the exercise more intensive. None 
of the products gave a clear understanding of how to 
use it, they required some tests or guidelines from an 
instructor to use it the right way to avoid injuries. 
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Today, there is several products that are used to 
measure human motion on the market, see figure 
4. Almost all of the products were connected and 
gave feedback on a computer, phone or iPad, that 
can be analyzed right away or afterward. There is 
a variation of techniques with different functions, 
some more advanced than others. Some products can 
measure travel distance and how the body or an object 

2.3.2 MEASURE HUMAN MOTION

Figure 4. Benchmarking - Measure human movements

accelerates in three dimensions. Cameras in a room or 
sensors attached to the body can be used to analyze 
positions. Many of the products are sport related to 
use during exercises to improve the performance. The 
application showed the movement of a 3D animated 
person or by a line in a diagram. Some were used for a 
medical purpose to analyze positions or what muscles 
that were activated during different exercises.

7 | CONTEXT



3  THEORETICAL 
FRAMEWORK



This chapter presents theories that are necessary for this project, to design a product that encourages 3D 
training, from an industrial design’s point of view. The areas of the theoretical framework are based upon the 
mind map which is divided into three major areas; Industrial Design Engineering, Sedentary Workers and 
Well-Being & Training, see figure 5. The Industrial Design Engineering area is focusing on design principals 
that are connected to the design in this project to make it user-friendly. The areas are Human-centered design, 
Usability, Anthropometry, Feedback, and Colors. The Sedentary Workers describe the user in this project 
and are divided in the areas Injuries and Prevent injuries. The Well-Being & Training area describes how the 
activity is important and the motivation to do things, this area is divided in Recommendations for physical 
activity, Health benefits from physical activity, Functional training and Motivation. Scientific reports have 
been used as much as possible, and most of the information was gathered at the beginning of the project, some 
were conducted when working with the final design.

3 THEORETICAL FRAMEWORK
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Figure 5. Mind map - Theoretical Framework
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The approach of designing products for the consumer 
is called industrial design (Tovey, 1997). It has a 
relatively short history and is a discipline that was 
created in the 20th century. The roots come from 
the philosophy and practice of the Crafts movement 
and the Bauhaus in Europe, but also through the 
invention of styling as a way of increasing products 
sales in the USA. The word industrial comes from 
the time when products that were manufactured by 
industrial processes. Further, Tovey (1997) states 
that an industrial designer design manufactured 
products. If a product has a low technology aspect 
an industrial designer can manage to design the 
product alone without other design members. In more 
high-technology products, industrial designers will 
be a member of a bigger team and have a specific 
responsibility. They are required to be both visual and 
creative and in the design team they are sometimes 
regarded as artists (Tovey, 1997).

Industrial design engineer (IDE) contributes to the 
knowledge, skills, methods and professional studies 
in the field of integrated product development. 
Quality Assurance Netherlands Universities (2007) 
further states that it refers “to study, innovate and 
improve the development of durable products and 
their related services for people, on the basis of the 
balanced interests of users, industry, society and the 
environment”. Sleeswijk Visser (2013) claims that 
”in my view, the core ability of designers with a 
background in IDE is to deal with complex problems 
and, through a creative and structured process, frame 
those in such a way to generate concrete solutions”. 
He also mentions the fact that designers work with 
designing products that people love to use. 

In a traditional sense, a product does not necessarily 
mean a physical object. It can, for example, be 
a strategy, a concept or a prototype as a result of a 
project.This can make it difficult for other people 
to know what exactly is being designed. Insiders, 
for example, users, experts or decision-makers will 
always be involved to achieve a successful design 
project (Sleeswijk Visser, 2013).

Industrial design is a service in which of products 
and systems are created. The purpose of this service 
is to optimize function, value, and appearance for the 

common benefit of manufacturers and users. Industrial 
designers develop products and systems guided by 
requirements of their clients and manufacturers and 
prepare concise recommendations through drawings, 
models, and descriptions (Evans, 2016).

Every day, people get frustrated on all kind of things. 
From the complexity of automobile dashboard to 
the increasing automation of products in the home. 
Products are getting improved all the time with new 
development after mistakes in the earlier version. The 
new techniques are rapidly changing and this affects 
the advance of design. New techniques require study 
and experimentation before design principals can 
be implemented into practice. The solution to this 
is human-centered design (HCD), a way of getting 
human needs in a design process (Norman, 2013). 

The human needs, capabilities, and behavior needs 
are put first, then, the design will accommodate to 
those needs (Norman, 2013; Wikberg-Nilsson et al., 
2015). According to Wikberg-Nilsson et al. (2015), 
the focus is to make sure that all design, no matter 
what system it refers to, complement the strength and 
abilities of the human. Instead of letting the human 
adapt after equipment, environments, objects that can 
lead to heavy load, the design should be adapted to the 
human. To be able to do this we need to understand 
the differences among humans as different age, size, 
length, strength, cognitive ability, earlier experience, 
cultural expectations, and goals. Design that is good 
will not be noticed because in the same way as bad 
design. Bad design will be disturbing and attract the 
attention (Wikberg-Nilsson et al., 2015).

 

It requires a good communication, especially from 
person to machine and if things go wrong. The 
understanding of people needs comes primarily 
through observation, people are often not aware 
of their behavior. Principals of HCD is to avoid 
specifying the problem as long as possible, instead do 
rapid tests of ideas and modify the approach and the 
problem definition. HCD fit especially into industrial, 
interaction and experience design (Norman, 2013).

 “...designers work with designing products that people love to use” 
(Sleesvijk Visser, 2013)

3.1     INDUSTRIAL DESIGN ENGINEERING

3.1.1 HUMAN-CENTERED DESIGN
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Figure 7. Hand width

Brinkman (2003) claims that “usability is the extent to 
which a product can be controlled by specified users to 
match a reference value with effectiveness, efficiency, 
and satisfaction in a specified context of use”. Jordan 
(1998) agrees and states that Designing for usability 
means to understand who the user of the product 
is and design for them. People are more and more 
unwilling to use products that are difficult to use. This 
has been recognized by manufactories, and products 
have increased to be advertised as ergonomically 
designed and user-friendly. If a product is usable for 
one person it does not mean it is usable for another. 
(Jordan, 1998).

Usability should be intuitive, users should think less of 
how to use it, instead think of what it can do. Usability 
should be efficient, the users should be able to get 
from point A to B in the best way. Usability should 
be pleasurable and the design should be engaging. 
Usability must be efficient so that the user can reach 
the end goal. If an application is intuitive, efficient 
and pleasurable, but does not lead the user to fulfill its 
goal, the design has failed (Cheung & Bryant, 2006).

There are several methods that are suggested to 
evaluate the usability of a product. The methods can be 
analytic or empirical evaluation methods. In analytic 
methods, users are not involved and people discuss 
the usability. In empirical methods, users are involved 
in different tests, questionnaires and field studies. The 
criteria’s of usability can seem simple and direct, but 
for a product to be correct measured, it should be used 
by the users in the real life (Brinkman, 2003).

Objects and accommodations that we use every day, 
should be designed after the physical dimensions and 
characteristics of the human (Bohgard et al., 2015). 
In anthropometry, you will study the measurements 
on human bodies and its parts (Ericson et al., 2005; 
Hultgren, 1978; Pheasant, 1996). It is important 
that the working environments are designed after 
anthropometric values. Weak accommodation can 
affect well-being, health but also the safety in a 
negotiable way (Bohgard et al., 2015). Pheasant 
(1996) states that if a product fits the designer or a wide 
range of people it does not say that it fits all people. 
For example, a stronger member of the population can 
create a product that is difficult to use by the weaker 
and less able person. Women can often say that you 
can tell when a product is designed by men. If we 
would design for the average height person to pass 

through a door, half of the users will hit their head on 
the door (Pheasant, 1996). 

According to Ericson et al. (2005), there is an obvious 
difference between the body measurements of female 
and male. This difference is often referred to innate 
characteristics, such as dimension measurement is 
often larger for male than female. The females have in 
mean value approximately 60% of the muscle strength 
that a male has (Ericson et al., 2005). The distribution 
of human dimensions can be described in two values, 
mean value and standard deviations. When performing 
a design assignment, you can choose to use data from 
the literature of collect own (Bohgard et al., 2015). 
Pheasant (1996) claims that to be able to design for 
most of the people the design limit is often set to 90 
% of the population. The 5-95th percentile range will 
create 10% that are outside the design limits and have 
consequences of a mismatch. Using this 90% rule can 
be discussed, especially when it comes to safety and 
health for the users.

Sancho-Bru et al. (2003) state that an ideal tool handle 
diameter, see figure 6 for lifting and carrying activities 
is 33 mm. Yakou et al. (1997) state it should be 30-
40mm for men and 3 millimeters less for women.

3.1.2 USABILITY

3.1.3 ANTHROPOMETRY

Figure 6. Tool handle diameter

11 | THEORETICAL FRAMEWORK



When it comes to the width of the hand, 95th 
percentile of men has 114 mm hand width across 
thumb according to Lindgren & Folin (2012) while 
Pheasant (1996) claims the same measurements is 112 
millimeters, see figure 7.

Color can be used by a designer as one of the most 
powerful tools to communicate with customers 
(Sherin, 2011). In design, color is used to attract 
attention, specify meaning, group elements, and 
improve aesthetic (Sherin, 2011; Elam et al., 2010; 
Wikberg-Nilsson et al., 2015). According to Hultgren 
(1978), colors can be connected as signals in work 
where yellow is a warning color, green a safety color, 
blue a maneuvering color and red a fire protection 
color. Wikberg-Nilsson et al. (2015) state that each 
color can give different perceptions, it is important 
to find the right perception for the right context. To 
describe different colors, the color circle is often 
described, see figure 8. It consists of the primer colors 
yellow, blue and red, and the secondary colors purple, 
orange and green. To get a harmonic balance, colors 
that are next to or opposite of each other should be 
used (Wikberg -Nilsson et al., 2015). Approximately 
five colors at the same are what the eye can process 
at one glimpse. When attracting attention, saturated 
colors is the priority. These colors are perceived to 
be more exciting and dynamic. Desaturated colors are 

more friendly and professional and desaturated dark 
colors are perceived as serious and professional. Some 
people have limited vision, that need to be remembered 
in the design (Elam et al., 2010; Wikberg-Nilsson 
et al., 2015). Black and white are not colors but are 
very important in design. Black is experiencing to 
minimize and white enlarge (Wikberg-Nilsson et al., 
2015). Color can get in the way when a client should 
approve product and cultural associations can viewers 
to misinterpret the information (Sherin, 2011).

Norman (2013) describes feedback as “communicating 
the results of an action”. The human is equipped with 
feedback mechanisms, such as visual, auditory, touch 
sensors but also monitoring of body position and limb 
movements. It is important that the feedback comes 
immediate, even a tenth of a second can be confusing. 
It must also be informative but it is often companies 
use inexpensive lights or sound for feedback to save 
money. These will instead become annoying because 
it tells us something has happened, but not exactly 
what we should do. If the signal is light it may be that 
we miss it because the eyes are at the wrong spot at the 
time. Poor feedback can be worse than no feedback, 
it can instead be distracting, but too much feedback 
can be even more annoying than less feedback, it 
can cause people to ignore them all. If a light will 
be used, one flash may have one meaning, two flash 
another and a long flash a third. One problem is that 
for another machine the different lights can mean 
another thing (Norman, 2013). Flashing an element 
between two states is a good way of attracting 
attention. It should be used only to give highly critical 
information that needs a response immediately, for 

3.1.4 COLORS

Figure 7. Hand width
3.1.5 FEEDBACK

Figure 8. Color circle
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with hand movements, the body needs stabilization 
and coordination and that requires a muscle activity 
in neck, shoulders, and arms. Factors as pain and 
stress can prevent the coordination which can lead to 
increased activity for the working muscles. Muscle 
activity can be dynamic or static, the difference 
is that in dynamic activity the muscle shortens and 
extends and in static activity force is created from the 
muscle without any change in length. In ergonomics, 
a static activity can be when a muscle is active during 
a longer period of time without any larger change in 
power or position, and have few or no rest pauses. An 
example of this is working on the computer where the 
hands only move. Women report more discomforts 
than men, probably because the equipment is made 
for men and women comes in unfavorable postures. 
As for example a keyboard is wide and the mouse is 
often placed to the right, this leads to that woman who 
has narrower shoulders than men has their arm in a 
more outward angle (Toomingas, 2008).

To prevent work-related injuries, the most important 
on a workspace is that the equipment is well designed, 
placed in a good position and the person knows how 
to use it (SWEA, 2016). If the sight is decreased 
because of reflections in the display or if the light is 
not good enough there will be an increase in the risk 
of muscles tensions because the person compensates 
with poor working positions (SWEA, 2016). It is 
also important that the worker has knowledge of the 
equipment but also the health risks that the work 
includes (Arbetsmiljöverket, 2016; Toomingas et al. 
2008; Dunstan et al., 2012). It does not matter how 
well design a workspace is because if people work 
for long working periods without breaks there are still 
risks for injuries (SWEA, 2016). The keywords are 
variation and recovery (SWEA, 2016; Toomingas et 
al. 2008). One-sided and monotone pressure should be 
avoided. Those activities should not be done through 
time pressure. If the work has disadvantage pressure 
it should be interrupted with pauses and breaks. It is 
better with short and many breaks than few longer. It 
does not mean that the recovery is resting, it can be 
doing another assignment in another way. Examples 
to get more active in work is to stand and drink coffee, 
share the responsibility of cleaning or to motivate 
with pedometers and put up goals for the group. 
Activate through a wellness activity or one wellness 
hour during paid work time. Walk the stairs instead 
of taking the elevator, take a lunch walk or take the 
bicycle instead of the car. (Toomingas et al., 2008).

example, an emergency light. It distracts from other 
tasks, so it should be able to be turned off once it is 
confirmed (Lidwell et al., 2010). It is important that 
feedback is prioritized, unimportant information will 
be presented unobtrusive and important information 
should capture attention (Norman, 2013).

Sedentary or muscular inactivity is defined as an 
absence of contractions in the larger muscle groups, it is 
opposite to physical activity (Ekblom-Bak & Ekblom, 
2012). Low-intensity and sedentary work has become 
more common in work life the last decades. This can 
be an effect from the business transformation from 
commodity production to knowledge- and service 
production. Many of the processes in commodity 
production has been automatic and controlled by 
computers where people monitor (Toomingas et 
al., 2008). The author also states that leisure time is 
mostly spent on sedentary activities, such as watching 
television, computer games or internet surfing. Travel 
is often sedentary in a car or communal traffic. In 
Stockholm County 2006, it was reported that 44% of 
the workers were sedentary workers (Toomingas et 
al., 2008).

When it comes to computer users there is more and 
more common with health problems as stress, lack of 
well-being and decreased work performances (SWEA, 
2016). Neck, shoulders, and arms are the most affected 
areas, and that is because of low physical activity for 
a longer time according to both SWEA (2016) and 
Toomingas et al. (2008). This can affect and give for 
example weaker muscles, tail skeleton, and reduced 
flexibility. It can give bad effects on metabolism and 
the cardiovascular system and also lead to overweight, 
diabetes, high blood pressure and increased blood fats 
(SWEA, 2016). Toomingas (2008) claims it can lead 
to adverse effects as a burden on the muscles but also 
tendons and joints. He also states that sustained ache 
or pain that arises in specific movements or body 
positions is the most common symptoms from long-
standing low-intensity static activity on neck and 
extremities. Discomforts can start as fatigue, stiffness 
and tenderness and the transition to aches and pain 
creeps. In worst cases, this can lead to long-standing 
sick leave or disability pension. When a person is in 
a stressful situation, the shoulders can be pulled up as 
a reaction.

The muscles in the body are what can make physical 
force and create movement. When working intense 

3.2 SEDENTARY WORKERS

3.2.1 INJURIES

3.2.2 PREVENT INJURIES
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Cowell (2010) defines physical activity as” any bodily 
movement produced by the contraction of skeletal 
muscle that increases energy expenditure above a 
basal level”. When he talks about physical activity, 
in the text it generally refers as body movement that 
enhances health, such as brisk walking, jumping rope, 
dancing and lifting weights. Body movement can 
be divided in baseline activity and health-enhancing 
physical activity. Baseline activities refer to activities 
in daily life that are normal lifestyle activities and 
light-intensity such as standing, lifting lightweight 
objects and walking slowly. It varies of how much 
baseline activities people do, but they who only do 
baseline activities are considered to be inactive. 
Short episodes of moderate- or vigorous- intensity 
activity may be done as for example walking up in 
stairs, but this is not enough to meet the guidelines. 
Cowell further states that the health-enchanting 
physical activity is the activity that produces health 
benefits when added to baseline activity. Some people 
may get enough physical activity on their job to meet 
the guidelines, examples can be postal carriers or 
construction workers (Cowell, 2010).

If the baseline activities will be encouraging that 
will help to build a culture where physical activity, 
in general, is the social norm. Physical activities give 
people a chance to be with friends and have fun, 
improve their fitness so that they can participate in 
more high-intensity activities (Cowell, 2010).

National Institute of Public Health from 2008 (NIPH-
sv. Folkhälsoinsitut) claims that to understand 
physical activity, you can see it as an activity 
pyramid, see figure 9 inspired by NIPH. The activities 
that are at the bottom will be performed more often 
than the ones that are higher up. Individuals should 
start planning from the bottom and up depending 
on needs, healthy condition and interest to get more 
health benefits. Energy consumption activities can be 
walking in stairs or gardening, cardio training can be 
running or dance, strength activities can be pull ups 
(NIPH, 2008). 

A total of 30 minutes for all individuals, preferably 
every day, is recommendations of physic activity. 
If the activity or intensity increases daily, even 
more, healthy effects can be obtained (NIPH, 2008). 
According to Sparling et al. (2015) and Cowell (2010), 
the physical activity should be 150 minutes every 
week in bouts of at least 10 minutes of a moderate 

 Dunstan et al. (2012) give other examples as:

• Take a break from the computer every 30 minutes 
and stand up.

• Standing during phone calls.
• Walk over to a colleague instead of calling or 

sending an e-mail. 
• Using a desk than can be adjusted in height to 

shift between seated and standing position.
    
A study by Robertson et al. (2013), has been 
made to investigate if office ergonomic training 
combined with a sit-stand workstation can affect the 
musculoskeletal and visual comfort, behaviors and 
performance. 22 participants were divided into two 
groups, Ergonomic trained and Minimally trained. 
They performed a customer service job 8h/day for 
15 days. The ergonomic training consisted of 1.5 h 
of interactive instructions, a sit/stand practice period 
and ergonomic reminders. The Ergonomic trained 
participants learned to:

• Recognize work-related musculoskeletal 
disorders and risk factors.

• Understand the importance of varying work 
postures.

• Get knowledge about how to maximize the 
comfort zone in the workstation.

• Recognize and understand visual issues in the 
work environment, reduce visual comfort.         

• Understand computer habits and rest breaks.
• Know how to change work-rest pattern.

The results gave that participants who received 
office ergonomic training experienced minimal 
musculoskeletal and visual discomfort across 15 days 
compared to the minimally trained group that had 
significantly more symptoms. Participants who got 
the training changed their behavior and adjusted their 
workstation to minimize the symptoms. This study 
shows that training plays a critical role (Robertson et 
al. 2013).

Physical activity(PA) can be defined as all form of 
repeated physical activity that improves or retain 
strengths, flexibility, coordination, and endurance. 
If the training should be effective it requires that it 
has enough intensity, frequency, and duration, but 
also that the recovery between the activity sessions 
is enough. To get the best training results the training 
should be dynamic and include the large muscle 
groups (Toomingas et al. 2008). 

3.3.1 RECOMMENDATIONS FOR PHYSICAL 
ACTIVITY

3.3 WELL-BEING & TRAINING

THEORETICAL FRAMEWORK | 14



The guidelines focus is on preventive effects such as 
reducing the risk of chronical disease, type 2 diabetes 
and promoting health-related fitness (Cowell, 2010). 
He further states that guidelines are not for those who 
want to improve performance-related fitness.

Physical activity gives a reduced risk for stroke, type 
2 diabetes, colon cancer, breast cancer (Cowell, 2010; 
Warburton et al., 2010). 

According to Cowell (2010), it also reduces the 
risk of high blood pressure, coronary heart disease, 
metabolic syndrome. It also prevents weight gain, 
weight loss, mostly in a combination of reduces calorie 
intake, improve muscle fitness and cardiorespiratory. 
It can reduce depressions, prevent falls and give a 
better cognitive function for older adults. Increase 
baseline activities can help maintain a healthy body 
weight because it will burn calories. Bone health may 
improve for some baseline activities because they are 
weight-bearing (Cowell, 2010).

Even if the physical activity meets the guidelines the 
sedentary behavior has an important role. In a NIH-
AARP Diet and Health study, over 240,000 persons 

Figure 9. Physical activity pyramid

3.3.2 HEALTH BENEFITS FROM PHYSICAL  
ACTIVTIY

intensity activity. At least two days a week should go 
to physical activity to improve strength (Sparling et 
al., 2015; Cowell, 2010). 

When it comes to long-standing low-intensity 
activity, it should be varied with mobile work 
activities and be complemented with 45-60 minutes, 
2-3 times a week where the person becomes sweaty 
and winded (approximately 75% of maximal oxygen 
uptake). Activities that suit the personality should be 
preferred, such as jogging, aerobics, dance, gardening 
etc. (Toomingas et al. 2008).

To reduce the risk of injuries and to do physical activity 
safety people should understand the risks but also have 
confidence that for almost everyone physical activity 
is safe (Cowell, 2010). He further states that some 
activities are safe than others so the physical activity 
should be chosen after their current fitness level. The 
physical activity should be increased gradually over 
time depending on health goals or what’s necessary. 
People who are inactive should gradually increase 
how often and how long the activities are done by 
”start low and go slow”. By using appropriate gear 
and sports equipment people can protect themselves. 
They can also look for safer environments, follow 
rules and policies but also make appropriate choices 
of when, where and how to be active (Cowell, 2010).
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between 50-71 years were examined. One of the most 
striking result was that those who participated in 
more than 7h/week of moderate-to-vigorous physical 
activity and viewing television 7h/day was associated 
with 50% greater risk of death from all-causes and 
also twice the risk of death from cardiovascular 
disease in comparison with those reporting television 
viewing of less than 1h/day. The author’s conclusion 
was that mortality was positively associated with time 
spent in sedentary behavior (Matthews et al. 2012).

When the word function is used, it refers to that 
something has a purpose. This gives that functional 
training means that there is a purposeful training 
for sports. Functional training was seen in medicine 
world and a basic thought is that those exercises that 
are used to rehabilitate an athlete, might also be the 
best exercises to improve and maintain health (Boyle, 
2016). The therapists have used functional training 
to help patients with movement disorders to prevent 
injuries (D’ewes, 2016). The exercises are developed 
to adapt movement from the activities the person want 
to improve in and to avoid injuries. In compare to other 
training forms, in functional training, you work with 
the body weight. The training gives better muscular 
balance and stability (Boyle, 2016; D’ewes, 2016; 
Kamal, 2016). A study was made on handball players 
that tried functional training and the author stated that 
the best way of building power is by using natural, 
continuous, and integrated movements together with 
the own body weight or free weights. The handball 
players did not get any difference in power or strength, 
but they got beneficial effects on oxidative stress, core 
stability tests and balance (Kamal, 2016). 

Finding a movement that will fit for all the athletes 
can not be done, this is because different athletes have 
their specific movement pattern. Instead, each athlete 
should perform exercises that replicate their individual 
movement pattern. If the movement is not the same in 
every trial, such as in basketball shooting, the training 
needs to include many trials that are weight against 
the risk of overuse injury. Because there is no specific 
movement that will increase the performance in a 
sport, it is beneficial for athletes to explore possible 
movements instead of having too many constraints 
for the coach (Bartlett et al., 2007).

Functional training endeavor to focus on multi-joint 
movement as much as possibly. Compare to cross 
training it is not doing another sport to be good at 
your own sport. To prevent injuries and improve in 

3.3.3 FUNCTIONAL TRAINING

the sport they train strength, speed, and power that the 
coaches have developed concepts for (Boyle, 2016). 

A study was performed to examine the effects on 
muscle strength, physical functioning, and activities 
of daily living in older students by using functional 
training. In the studies, mobility exercises were the 
most common element of functional training. To 
achieve best results when performing the training the 
movements should mimic situations in active daily 
life (ADL). When it comes to reducing limitations 
in ADL for older adults, functional training is 
more recommend than muscle-strengthening. The 
functional training gave beneficial effects on muscle 
strength, balance, mobility, and activities of daily 
living (Liu et al., 2014).

The natural ability for the body to move in six degrees 
of freedom emphasizes by functional training (Boyle, 
2016; D’ewes, 2016). Machines seem to be very safe, 
but doing a movement in one single plane, that is an 
unnatural form of movement, can potentially lead to 
wrong motor patterns or injuries. Running, climbing, 
swimming and cycling are examples of activities 
that have primarily frontal plane movements. Daily 
activities require us to be competent at a side to 
side and cross-body movement. Simple movements 
can be used to improve the agility and reduce the 
risk of tripping or falling (D’ewes, 2016). If doing 
movements that are repeated identically, the maximal 
load will be applied to the same tissue each time. If the 
movement instead is varied, the applied load on the 
tissue will be modified from each repetition, this will 
reduce the risk of injuries (Bartlett et al., 2007). The 
training involves movements as squatting, forward 
bending, pushing and pulling. The purpose for the 
athlete is to control their body weight in all planes of 
movement. Functional training does not train muscles 
it train movement. There is no meaning of developing 
to much strength in a particular movement, it is more 
important to get a balance between muscles of the 
body (Boyle, 2016). 

Functional training is used more and more by people 
to improve physic performance, get fit and lose 
weight. If functional training is performed correctly, 
it will give better joint mobility and stability but also 
improved motor patterns. All movements have the 
foundation in the core. In both presence and absence 
movements, the core has the primary job to stabilize 
your spine (D’ewes, 2016). 
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an application offers them, and make sure they got 
what they want in the best, fastest way (Pratt, 2012). 
Motivation is often divided in primary- and secondary 
motivation. Primary is motivations that refer to need 
that has to be fulfilled for the individual’s survival, 
such as hunger. The secondary is based on primary 
but has been modified through socialization. The 
goals are often in the outside world than refers to 
the inside needs (Nationalencyklopedin, 2017). 
Individuals have different characteristics, some prefer 
the challenge of learning, others want to achieve a 
goal and some people may think training is a waste 
of time (Ford, 2014). When it comes to motivation 
for students, Tovey (2015) states that the motivation 
will increase if we feel that we have a strategy for 
taking care of complexity tasks. This can be breaking 
a job into understandable pieces. Motivation also 
relies on self-evaluation, if a person can not measure 
its own performance against others, they learn to trust 
judgment from others (Tovey, 2015). 

A study by Colquitt et al. (2000) showed that age 
was a factor in motivation and that older people had 
lower motivation to learn. Suggestions were that the 
training needs to be adjusted so that older people will 
succeed during a training program. Training use new 
techniques such as web-based guiding and that can 
make older people more uncomfortable. Situations, 
both the climate and the support the person receives is 
important for motivation. These effects the motivation 
to learn, job performance and explanatory knowledge 
(Colquitt et al., 2000). 

Functional training will according to a study made by 
Kamal (2016):

• Increase bone density.
• Improve coordination.
• Reduce risks of tears in ligaments and tendons 

by developing system of muscles instead of the 
individual. 

• Increase power and strength to perform motions 
for specific activities. 

• Burn more calories during inactivity by increasing 
lean body mass.

• Improve utilization of oxygen through the body.

Motivation is factors of the individual that arouses, 
shapes and directs the behavior towards different 
goals (Nationalencyklopedin, 2017). Mullins (2007) 
describes the concept of motivation as ”some driving 
force within individuals by which they attempt to 
achieve some goal in order to fulfill some need or 
expectation”. This gives a basic motivational model, 
illustrated in figure 10, inspired by Mullins (2007). 
Lantham (2007) claims that needs are the source 
of motivation. If the characteristics of one’s job 
are corresponding to a person’s needs, people will 
become satisfied and more motivated. If a person 
like a job the behavioral reaction will be to approach 
rather than avoid it (Latham, 2007). If the user is 
going to use what’s been design, they often need to be 
motivated. Users can be motivated in different ways, 
receiving rewards, get a clear understanding what 

3.3.4 MOTIVATION

Figure 10. Motivation model
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4 METHOD
This chapter contains the process and methodology that is used in this project. The theory is used to strengthen 
the process and methods. The chapter is divided into the four stages: Context immersion, Ideation, Development, 
and Implementation. An initial phase consisted of the design process and a planning of the project and at last, 
a discussion about the method. 

4.1 DESIGN PROCESS
Ulrich & Eppinger (2014) describes that a design 
process is starting from an input and transfer it to an 
output. Their product development process is divided 
into the five steps excluded a Planning: Concept 
Development, System-Level Design, Detailed 
Design, Testing and Refinement and last Production 
Ramp-Up. Dubberly (2004) describes Nigel Cross 
simple description model of the design process Four 
stage design process, that is divided in Exploration, 
Generation, Evaluation and last Communication. 
Another common process is the 4I4I described 
by Bergström et al. (2013), where the process is 
divided into Inspiration, Ideation, Immersion, and 
Implementation. All these three processes work in a 
similar way but have divided the process into different 
steps with different names. In this project inspiration 
has been taken from all of these three and the process 
in this project will be a user-centered process divided 
into Context immersion, Ideation, Development, and 
Implementation, see figure 11. These names were 
chosen because the content could be clearly related 
in my opinion.

In the first stage, Context immersion, the focus will 
be on exploring the area of 3D training, to get an 
understanding of why people like the training form. 
The phase will result in problem and needs from the 
stakeholders. In the second stage, Ideation, ideas, 
and solutions will be generated from a background 
of the information that was gathered in the first stage. 
The results in this phase will be a three to four idea 
areas. In the third stage, Development, ideas will turn 

into concepts and be developed and evaluated. In the 
fourth stage, Implementation, the focus is on refining 
one concept to a final solution for this project. 

Due to the fact that this project does not have any 
defined solution to start from it will be agile elements 
in the process, see figure 12. Gustavsson (2014) 
states that when there are unclear or unspecified 
requirements from the beginning agile is good to use.

To find the best solution for the users, they should 
be involved in the process. There will be two 
demonstrators spread out in the process where solutions 
will be presented. Gustavsson (2014) describes that 
working agile allows the possibility to change the 
requirements for each delivery. It ensures that the 
most beneficial will be in prior throughout the project. 
It is also much easier to do a radical change when 
working agile instead of having to do large changes in 
the ending of the process (Gustavsson, 2014). Broberg 
et al. (2011) claim that by using boundary objects as 
for example drawings or prototypes, there will be a 
common language where all participants knowledge 
and ideas can be represented. 

Figure 12. Agile process

Figure 11. Design process
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4.2 PROJECT PLANNING
A good start in a project is to clarify different aspects, 
as for example who is affected by the project, what is 
the purpose of the project and create a plan of the work. 
The plan will probably change through the project 
when sequences in the events and conditions in the 
project will change (Wikberg-Nilsson et al., 2015). 
Johannesson et al. (2013) state that a Gantt schedule 
is a method often used early in a project. It is very 
good to use to visualize a project’s time frame with 
the main activities start and end point (Johannesson 
et al., 2013).

A first meeting with the contact person and the 
supervisors gave a deeper understanding of the project 
and the possibilities. After this, the weeks could be 
divided into several steps of a design process, this 
was structured up in a Gantt-chart, see Appendix A. 
Similar projects have been done before with the same 
approach, but the difference is that this can see as a 
more comprehensive project. This because there is no 
clear direction on what this project is going to end up 
with, and therefore is the context immersion a very 
important part. It requires a deep knowledge of the 
area to find what the needs and limitations are before 
moving into the ideation. Notions were taken from 
earlier projects that the more understanding there is 
before ideation, the more quality it will be in the final 
result. Two demonstrators were placed in the time 
schedule where concepts should be presented. This 
approach was included because instead of saving all 
ideas to later, there will be opportunities for changes 
in earlier stages in the process. 
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This phase will continue in the context that is at the 
beginning of the report, to get knowledge in the topic 
3D training. It will give an understanding of the 
stakeholders and their problems and needs through 
interviews, observation and training exercises.

A literature review is a good method to use to identify 
what is known and unknown in the area of interest. 
It can give information that is controversy and it can 
help formulate questions that need more research. The 
author’s efforts to search for relevant information, 
criticize and evaluate it, will decide the literature 
study’s quality (Bolderston, 2008).

A literature study initiated the project and gave an 
insight withing the area of 3D training, sedentary 
workers, and industrial design. Complimentary 
information was gathered within the design area 
as motivation, human-centered design, usability, 
anthropometrics, and colors when getting closer to the 
final design. The study will give support to answer the 
research questions. Literature was obtained from the 
library database at Luleå University of Technology, 
Google Scholar and from books.

Keywords that were used: “Industrial Design”, 
“Physical activity”, “Functional training”, “Sedentary 
worker”, “Physical activity + sedentary worker”, 
“Human-centered design, “Usability”, “Feedback”, 
“Motivation”, “Colors” and “Anthropometry”.

The aim of the interviews is to get knowledge from 
the users when it comes to motivation, attitudes, 
experiences, and opinions, but also behaviors among 
products (Wikberg-Nilsson et al., 2015). Interviews 
can be used in different stages in a design process. 
In the beginning, the method can give information 
of how products are used today or what makes 
frustrations, and later interviews can give feedback 
on a concept (Wikberg-Nilsson et al., 2015; Milton & 
Rodgers, 2013).

There are three different categories of interviews, 
unstructured, semi-structured and structured 
according to Milton & Rodgers (2013). In unstructured 
interviews the questions are open-ended so the 
investigator can direct the discussion to an issue that 
the interviewed think is important. This interview is 
advantageous when the investigator doesn’t know the 
main issue before. In a semi-structured interview, there 

are more constraints in comparison to an unstructured 
interview. The investigator will usually have a better 
idea of what questions that should be asked to cover an 
area. In structured interviews, the interviewed person 
is asked for example to put a grade on a Three-point 
scale. These are appropriate if quantitative results are 
needed (Milton & Rodgers, 2013).

In the project, interviews were performed with 
three personal trainers who teach 3D training, two 
customers of 3D training, four physiotherapists and 
six sedentary workers. The interviews were held 
between 10 -30 minutes. The reason why personal 
trainers were interviewed was to get an understanding 
of why they use 3D training and their experience of 
it together with the customer. One interview was with 
in person and the other two was on the phone. The 
reason of interviewing the customer was to get an 
understanding of what 3D training can do for them 
but also their attitudes against it. One interview was 
before the observation and the other was with one of 
Jimmy’s customer by the phone. All these interviews 
were semi-structured because there were some 
questions that need answers, but they were still open 
so the interviewed could talk more about the subject. 
The reason for interviewing physiotherapists was to 
get knowledge of how they handle pain and injuries 
today, find out if they work in a similar way to 3D 
training, but also their attitude to 3D training. Two 
physiotherapists were interviewed by phone and two 
in person, all from different companies. The reason 
for interviewing sedentary workers was to get an 
understanding of their behavior on work and their 
attitude and motivations to physical activity. Three 
of the interviews was conducted by phone and three 
took place at the University. All these interviews were 
semi-structured, but more focused than the other 
interviews because questions were specified to 3D 
training. 

The interview questions to all different stakeholders 
can be seen in Appendix B.

A field observation includes watching the user in their 
environment where they normally will experience 
a product. Sometimes can the investigator give 
instructions on how to use a product in a particulate 
way, but there are few controls in a field observation. 
(Jordan, 2000). 

In the project, an observation was performed on one 
of the customers and one of the personal trainers 

4.3 CONTEXT IMMERSION

4.3.1 LITTERATURE REVIEW

4.3.2 INTERVIEW

4.3.3 OBSERVATION
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that were included in the interviews. These persons 
were observed during a training session for one hour, 
in a gym local. The personal trainer has done two 
years of education in 3D training and the customer 
has participated in four training sessions before. The 
reason why the customer wants to learn 3D training 
is because of the limited movability and healing of 
the body. The observation was performed to give an 
understanding of how 3D training works and what 
different roles the customer and the personal trainer 
takes. Also what is important when teaching and 
learning 3D training in an inexperienced point of 
view. During the observation, questions were asked 
of what they were doing and why to give a better 
understanding. This is called a participant observation 
which is described as: 

Benchmarking is a method to gather information 
about competitors. Ulrich & Eppinger (2014) claims, 
that to reach commercial success, the relationship 
between the new product and the competing products 
is of importance. Information from the competitive 
products needs to be collected to support decisions 
that take in the method. To gather enough data for the 
competing products is a key to success for the product 
development team (Ulrich & Eppinger, 2014).

“Through participant observation, it is possible to describe what goes 
on, who or what is involved, when and where things happen, how they 
occur, and why – at least from the standpoint of participants – things 

happen as they do in particular situations.” (Jorgensen, 1989)

In this project, the products in the benchmarking were 
found by searching on the search engine Google. The 
main keywords that were used were “3D träning”, “3D 
träning utrustning”, “functional training” and “3D 
function training”. Many of the product does not say 
that they were used in 3D training. This benchmarking 
is based on the knowledge I have received in the 
area. The benchmarking includes products that are 
used today to exercise 3D training but also ways of 
measure movements. The personal trainer is there for 
the customer to help to do movements, and therefore 
solutions of measuring movements have been 
included in the benchmarking. The main keywords 
for this were “measure movements”, “motion tracker” 
and “motion tracker training”.

It is important to get an understanding of what 
kind of movements that can be done to improve the 
movability in neck, shoulders, and back. To get a 
better understanding, the contact person explained 
eight different exercises through an observation. 
These exercises were analyzed after how difficult 
they would be to learn, and five of them were picked 
in a series that will be helpful when generating ideas 
and concepts.

4.3.5 3D TRAINING EXERCISES4.3.4 BENCHMARKING 1
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In this phase, the information from the context phase 
was used to generate a variety of ideas. Initially, the 
generating was focusing on all areas of 3D training, 
but during this phase, it narrowed down to a more 
specific area where ideas were created. Lots of 
different methods were used to generate ideas both 
alone and with other people.

To better understand the problem space, mind 
mapping is a good method to use to organize it. The 
method can be helpful when generating ideas and 
develop concepts when some information is unclear. 
It gives form to information in our heads so that 
we can interpret, communicate, store and retrieve 
information. A central theme should be places in 
the middle and extensions that were label should be 
drawn from there. (Hanington & Martin, 2012). 

To get a deeper understanding of what makes a 
product good, mind mapping was conducted with the 
word “product” in the middle. The words connected 
directly to the product were words that came up as 
a result after interviews and observation of people’s 
preferences. Extensions were continues after of what 
came up in the mind from these words to get a better 
understanding before generating ideas.

Brainstorming is a method where a lot of ideas will 
be created. The method can be used in different ways. 
There are some rules that need to be followed as do 

4.4 IDEATION

4.4.2 BRAINSTORMING 

4.4.1 MINDMAPPING

Figure 13. Brainstorming

not criticize your own ideas or others, the ideas don’t 
have to be realistic or useful. The crazier and idea 
is the better. Seek for possibilities of combination 
among the ideas and develop others. Aim for quantity, 
not quality. (Wikberg-Nilsson, 2015).  During this 
project, solutions and ideas were created all the time, 
and these have been gathered in a document. In the 
beginning of the ideation phase, a brainstorming 
was performed by myself where I sketched down 
these ideas but also create new ones, see figure 13. 
Different themes were used as for example solutions 
that will only be used on the work, in the gym, with 
sensors etc.

To continue the ideation and find more specific ideas I 
needed to select an area. From the information in the 
context and the possibilities in the first brainstorming 
session, I created three possible directions. I evaluated 
them from my opinion of what area/areas have the 
most potential and would be the most fun to work 
with.

A first concept was created from the information that 
has been gathered so far to get feedback. The concept 
consisted of two objects that were held in the hands. 
These were connected to a phone, and registered 
movements you did with them. This was made as a 
sketch together with a description of how it will work. 
To get feedback and let the users in, interviews were 
held with sedentary workers about the concept. It was 
also a discussion with the contact person.

4.4.3 ROAD MAP

4.4.4 DEMONSTRATOR 1
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The benchmarking that was conducted in the context 
gave a good insight into what kind of 3D training 
products there is and how to measure movement. In 
this benchmarking the focus will be to find out what 
products that can be used to make movements in the 
office. The products have been found through Google 
search engine by using the keywords: “work out 
office”, “movement sedentary worker” and “product 
sedentary worker”. When finding one picture, it gave 
in many cases a link to other similar products.

To generate ideas that are more based on what 
knowledge that has been collected in this project 
an ideation was performed together with Johan 
Wenngren, one of the supervisors. We communicated 
by writing and sketching on a whiteboard. In one hour 
we looked through ideas that have been generated 
from other methods, the user needs and discussed new 
possible ideas.

To find out the qualities and see how well the ideas 
fulfills the preferences in this project they were 
evaluated on axes. Wicked problems (n. d.) describes 
the method 2x2, as good to use when there is a large 
data set that needs to be more manageable. Ideas can 
be mapped to give a better understanding of how 
appropriate they are. The diagram represents a diverse 
point of view and can describe the relative quality of 
the ideas. Two evaluating criteria’s that are important 
for the context are mapped out on each axis. Each idea 
will be mapped out with a name in one of the four 
quadrants that give different combinations of the two 
criteria (Wicked problems, n. d.). 

The axes were named after important criteria in this 
project as instructive which means some sort of 
guidelines in how to do movements; easy to use, means 
a product that is fast to learn and give no questions 
in usage; possibilities to include 3D training, means 
that exercises with 3D training can be implemented 
in the idea; implementable, means something that is 
possible for me to create a full sized physical product 
of; innovative, means something that is new in the 
context; non-distracting, means something that will 
not distract the work. The words got paired together 
after what I considered good combinations. All the 
58 ideas got one number each, and the same number 
were placed on a paper depending on how well they 
fulfilled the axis. After position all the ideas the results 
were evaluated and categorized into a few groups.

The method workshop can be described as a session 
where people that are connected to the project or 
not, will be gathered to explore an area in a creative 
way. Before performing a workshop, the aim should 
be cleared out. The result that the workshop will end 
up in should also be defined so that the right kind of 
people can be invited. There is an infinity of different 
contents in a workshop, the only thing that holding 
back is the creativity. In the beginning of a workshop, 
it is important to present yourself, describe the aim 
and a short agenda. To get people to relax, a warm-up 
exercise is preferred (Wikberg-Nilsson et al., 2015). 

A workshop was performed with eight students 
at the university during 70 minutes, see figure 14. 
This was to get inputs in the project from persons 
who have some or no knowledge in the project. The 
students studied the fifth year at industrial design 
engineering and had experience from creating ideas 
and participate in workshops. The workshop was 
held in Multistudion at the University, which is a 
local with access to a large open surface to spread 
out to get creative. The workshop was divided into 
an introduction, warm-up, list, brainstorming 1, 
brainstorming 2, concept development and cake. The 
warm-up exercise consisted of single words on folded 
papers in a box that was described without using the 
word. The participants were divided into two groups 
and were competing with each other, this was to get the 
creativity started. To get inspiration to the individual 
brainstorming sessions we did a list together of what 
creates motivation. The brainstorming sessions were 
limited to find a solution to motivate people to use 3D 
training in the office or in the gym. The participants 
used large papers and markers to write or sketch their 
ideas. After the first brainstorming where the office 
was in focus, the students got to describe their ideas 
to each other. After the second brainstorming where 
a solution for the gym was created, they paired up in 
two by two and created a concept together. During 
the cake, they described the concepts and a discussion 
was taking place. The two questions that were in focus 
in the workshop was: 

How can a product motivate sedentary workers to do 
3D training at the office?

How can a product get a less experienced person in 
the gym to do 3D training at the open surface?

4.4.6 BENCHMARKING 2

4.4.7 IDEATION WITH SUPERVISOR

4.4.8 2x2

4.4.5 WORKSHOP AT UNIVERSITY
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Figure 14. Workshop 
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In this phase, the four ideas that were found in the 
ideation phase where developed and evaluated. 
The ideas were defined as concepts and were tested 
through mock-ups, user tests, and evaluation methods. 
One defined concept, that could be a combination of 
more than one concept was chosen to be developed in 
the last final phase. 

Before creating simple models that the user can try, 
the concepts needed to be more defined so the user 
will understand more specific what to do with them. 
The different groups were combined to one concept 
each. To get an understanding in if the concepts will 
work, a short interview was held with D. Kominiak 
(personal communication, 2017-04-20), who is 
a senior research engineer at Luleå University of 
Technology in the department of computer science, 
electrical and space engineering.

A mock-up can be described as a physical model in the 
right size that is constructed out of easily fabricated 
materials. The models are used to evaluate product 
design concepts in full-size scale, physical interaction 
and proportion. Mock-ups can see as a testing tool, 
helping designers to validate where further testing 
is required. It will often be used to show factors that 
can be hard to visualize in sketches or more technical 

4.5 DEVELOPMENT

4.5.1 DEFINING CONCEPTS

4.5.2 MOCK-UP - CONCEPTS

drawings (Wikberg-Nilsson et al., 2015; Milton & 
Rodgers, 2013). 

To get an understanding of how the ideas will work 
in reality, a good way is to try them in 3D. Among 
the ideas in the different areas, some critical functions 
were selected to be tested in four models created 
out of cardboard and hot melt adhesive, see figure 
15. This was to get an idea of how it will feel like 
to use the product but also to evaluate if the solution 
can be created in another way. The first model should 
illustrate how objects connected to an app with a 
guide to movements on phone will work. For this, two 
objects were created out of cardboard, good fit for the 
hand. These objects will be tested with combined with 
an exercise found in an application on the phone.

The second model should change color when doing 
movements, for this, an application was found where 
you can switch color on the phone to what you want, 
this will illustrate the concept. The third model should 
be a shape that changes color depending on what 
angle it is held. For this, I created a stick where the 
endings were painted. An application was found to be 
used to show how it will work, a circle on the screen 
changed color depending on what angle the phone 
was i. The fourth model was three objects that will be 
placed out and be touched in different sequences. For 
this, I created three small cylindrical objects.

Figure 15. Creating mock-up models
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Figure 17. Weighted mock-up

Usability testing is a good method to use to evaluate a 
product or a service through tests with representative 
users in a realistic environment. It is especially good 
for evaluation of initial design concepts and to avoid 
unnecessary costly development in the design process. 
It verifies if the human interaction achieves the goals 
and objectives by observing the behavior, emotions, 
and difficulties. When the participants perform the 
test, notes are collected by the observant (Milton & 
Rodgers, 2013). 

In this user test, six sedentary workers at Luleå 
University of Technology was participating. The 
persons were in both genders, between 20-60 years, 
and the tests were performed during 10-25 minutes. 
People were asked to participate in a user test in the 
A-building.

The test was then performed in their own office 
environment, see figure 16. The concepts were 
described in different order for each user tester so that 
the order not will affect the results. Cardboard models 
were used together with the applications on the phone. 
When presenting the different concepts, they were 
described and demonstrated. Questions for the test 
was for example what was good and less good about 
the concept and which one they preferred the most. 

They were also asked if they wanted the exercise to 
be presented on a phone or on computer or paper, see 
questions in Appendix C.

The four concepts were presented in private for the 
two supervisors and the contact person. They gave 
feedback and comments on what they thought of the 
concepts to give information on what should be in 
focus for further work.

A weighted matrix is a useful method when potential 
ideas have been generated and the most promising 
concept needs to be identified. This will be done 
by evaluating the concepts against business criteria 
instead of personal preferences (Hanington & Martin, 
2012).

To evaluate the concepts by criteria, a weighted matrix 
with criteria based on the needs from the context and 
later in the process. Eleven criteria were organized 
on one side and weighted from one to three after 
how important they are in this project. The concepts 
received a number from one to five depending on how 
well they fulfilled each criterion. The weights got 
multiplied by the given number, and a total score was 
given for each concept.

4.5.3 USER TESTS - CONCEPTS

4.5.4 DEMONSTRATOR 2

4.5.5 WEIGHTED MATRIX

Figure 16. User tests - Four concepts
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In the final phase, the focus has been on refining one 
concept through a short ideation, user tests, computer 
aided design, create a prototype and adapting 
exercises.
 

To get an understanding of how the shape of the 
color stick can be designed, mock-ups models were 
created in a realistic scale. Six different shapes were 
created out of cardboard, pebble and adhesive. A 
rectangular and a circular shape were chosen to be 
combined in the cross section because other shapes 
seemed to conflict with the function of the concept. 
The models were created in different sizes, weights 
and cross section to give a wide range of possibilities. 
To be able to get them in different weights rocks were 
glued on the inside, see figure 17. To get a wide range 
I did the longest very long, the shortest as short as it 
could be according to measurements from theory, the 
heaviest extra heavy and the most lightweight with no 
rocks added. 

4.6 IMPLEMENTATION

4.6.1 MOCK UPS - COLOR STICK

Figure 17. Weighted mock-up

Five sedentary workers, two males, and three females 
in ages between 20-60 years, at Luleå University of 
Technology, performed a user test with the six mock-
up models. The test took between 5-15 minutes. 
This method was used to let the users give feedback 
and inspiration the final product. The project was 
described, and after they were asked to evaluate the 
shapes according to length, weight, and design during 
trying them. Questions about what material they 
would like to have if a gripping surface is needed, 
if they would like a storage set and where a button 
should be placed were asked, see Appendix C. The 
models were numbered from one to six to facilitate 
the communication.

To inspire ideas for the color stick, an inspiration 
poster was created with pictures taken from the 
website www.google.com. The inspiration board was 
divided into four different areas, light, form, button, 
and material, to give inspiration in all different aspects 
of the design.

After receiving some preferences from the users I did 
some sketching on the design of the color stick, see 
figure 18. Ideas were created based on how the light 
can be displayed if there should be a grip in the shape 
or the material, and how to get a feeling that express 
training but still suitable for an office environment.

4.6.2 USER TESTS - SHAPE

4.6.3 INSPIRATION BOARD

4.6.4 QUICK SKETCHING

Figure 18. Quick sketching
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With different ideas of the design, computer aided 
modeling was next step to use, to take the ideas of 3D 
models. NX were used to prepare the models for 3D 
printing with right dimensions, see figure 18. When a 
model was ready to be tested, the file was exported to 
a STL-file.

4.6.5 COMPUTER MODELING

4.6.6 PROTOTYPE
Figure 19. Computer modeling in NX

Models were created with access to a 3D printer and 
filaments and then tested so adjustments could be 
done in the next version, see figure 20. The 3D printer 
was used during two weeks so that the right design 
could be found. The transparent material that should 
be inside the endings were created in the 3D printer 
for a perfect fit. 

The main function in the final design is that light 
will shine in different angles. To be able to create a 
realistic prototype, an Arduino development board 
were used, see figure 21. To get inspiration, similar 
projects where lamps light up depending on the angle 
of the movement were searched for on www.youtube.
com, www.arduino.cc, and www.google.se. With this 
information, a first code was created and tested and 
then improved. Two different solutions on equipment 
were tested, one with Arduino connected to a gyro, 
neopixel strip and a board, and the second version that 
should fit inside the prototype consisted of a gyro, Figure 20. 3D printed parts
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four neopixles, Arduino mini, nine-volt battery, wires 
and a converter, see Appendix F. The electronics were 
positioned with adhesive inside the 3D printed shell. 
The final solution utilized the data from a gyro to find 
out the angle of rotation of the object. 

To get a realistic picture of the final product, the CAD-
model that were used for 3D printed parts were also 
used to create renderings in good quality with. The 
model was imported in “Keyshot”, which is a program 
that offers renderings in a fast and simple way. The 
product was rendered in different views, but also in a 

4.6.7 RENDERING

Figure 21. Soldering of electronics

context photo to give the reader an understanding of 
the shape and size.

To get the 3D training exercises customized to the final 
concept, all the received exercises were analyzed and 
tested. One of the 3D printed models were in different 
exercises to find a position that felt most natural to 
hold the stick in. I focused on one color for the starting 
position and another color for the end position. Three 
exercises were selected with one picture of start- and 
one on the end position.

4.6.8 CUSTOMIZE EXERCISES
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The development process included agile elements 
with two demonstrations where the users and the 
contact person got concepts delivered. Gustavsson 
(2014) states that this allows the developer to change 
requirements in each delivery and ensures the most 
beneficial will be in prior through-out the project. 
These deliverables made me stop, gather what I 
believed would be the best solution/solutions and got 
feedback that could change the direction in the project 
which worked well. I knew what path to continue 
with and what the users and contact person did not 
like. It was sometimes difficult to follow the process 
because the solution in this project was not clarified in 
the beginning which made it hard to know how much 
time or how many methods that were needed in each 
phase. The process divided into four stages was very 
suitable for this project, especially when a prototype 
was conducting in the final phase. The process in this 
project can be seen as a more exploration process, 
where each method gives more direction in what the 
user wants. 

Most of the information was gathered through 
meetings with the stakeholders. Interviews in their 
own environment gave a good insight in how they 
behave and thought relating to this project. Meetings 
facilitate the understanding because much was related 
to how to treat a person, where someone has pain and 
the stakeholders could show me. The disadvantage of 
this method is that sometimes the interviewed only 
answer the questions without giving anything else. 
Interviews were held with more than one of each 
stakeholder group to give different answers. 

An observation was a very necessary method to 
use in this project to give an understanding in 3D 
training. One observation was enough to get a grip 
of the training form. It was also rewarding to see 
the interactions between the personal trainer and the 
customer in the exercises. Benchmarking was a good 
method to use to explore what kind of 3D training 
equipment there is on the market today, but also 
different ways to measure body movements. As Ulrich 
& Eppinger (2014) states, I searched for information 
on competitive products to support decisions that take 
in the methods. It was a bit difficult because I chose 
products that I though could include 3D training 
exercises from my perspective. The theoretical 
framework was gathered around the users, but there 
were difficulties in finding information about 3D 
training. This gave that interviews and observations 
were very important to gain information from.

4.7 PROCESS AND METHOD DISCUSSION Observation together with the interviews, 
benchmarking and some theoretical framework gave 
a good insight into the situation of what possibilities 
this project has, and how the stakeholders are 
affected. There were some challenges to know which 
functionalities that should be included in the final 
solution because the needs were many. The large 
variation of used methods gave a good amount of 
ideas. The workshop was not as beneficial as wished 
for. The area to work with should have been more 
limited before using this method because people 
felt insecure about the assignments and needed the 
subject to be more specific. But giving information 
was still received from the method. The area got 
narrowed down which facilitated the ideation to find 
products that will solve many of the needs. The users 
were involved in the whole design process through 
interviews in the beginning and two user tests. The 
mock up models gave something that the user could 
reflect on, and it facilitated the communication with 
the user. As Wikberg-Nilsson et al. (2015) and Milton 
& Rodgers (2013), these worked as a testing tool to 
help me as a designer to validate where further testing 
is required. 

The evaluating methods were difficult to use. In the 
2x2 some ideas could not be positioned because the 
criteria were not defined in the idea. The weighted 
matrix worked much better and I got a fair evaluation. 
Results from evaluation methods together with the 
users and my own thought resulted in one concept. A 
secondary research was conducted to get the theory of 
a design perspective with the user in center connecting 
to the final design. This theory strengthens the design 
in the final product.

Starting an iterative loop with a benchmarking and 
ideation was needed to dig deeper in the selected area 
of sticks. By using CAD together with a 3D printed 
functional prototype made it realistic. The building 
of a prototype was a large part of the implementation 
phase so the main function in the concept could be 
tested. Lots of 3D printed models were created so that 
improvements could be done to the final design. When 
trying the functional prototype, it was much easier to 
understand if the concept fulfilled the expectations.

By using methods as interviews, observation, 
workshop, mockups, prototype, benchmarking, the 
area has been explored. The fact that the users have 
been involved in the whole process gives that the 
design is made and shaped out of their needs. 
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This chapter continues with information about 3D 
training based on the stakeholders. The phase will 
end up in a list of needs and a vision.

The customers that have been trying 3D training with 
a personal trainer said in the interviews that it is easy 
to learn the training form and it suits all ages. It is very 
varied, give fast results and are fun. You start with 
movements that you can handle and work from there, 
which makes it very personal. One of the customers 
said that she experiences a “Hallelujah moment” when 
she went from being very limited in the movability 
without knowing why, to a well-working body in just 
over a month. “From the time I arrive, until the time I 
walk away from a pass, there is a great difference, it’s 
worth every penny” (Interviewed customer, 3 mars 
2017). You will be able to do more extreme exercises 
because you start from A and take step by step to D, 
it is also good to train similar movements you do in 
life. Personal trainers said that there is no difference 
in the variation of people’s fitness level when it comes 
to teaching, it is the trainers responsible for teaching 
in a pedagogic way so the customer does the right 
movements. One personal trainer said that “you can 
see that people work too much in two planes, this 
because if you rub the skin in two directions one is 
easier”(Interviewed personal trainer, 5 mars 2017). 
One physiotherapist in sports treatment said that it 
gives good result to use exercises that are similar to 
the movements in the sport.

The customers said it is a large difference to learning 
in a group or individually because in a group it is hard 
to find those specific muscles when you are not able 
to get the same help. It is hard to teach others because 
you can not get the same knowledge as a personal 
trainer has. It requires someone who guides you in 
the exercises because it is difficult because the body 
is not used to work in three planes. Personal coaches 
said that if you try to do 3D training without a coach 
you will probably do the wrong movements. It is 
about locking and limit some parts of the body, and 
no equipment can help you do that. Today there is 
only equipment for the PT’s and not for the clients. 

This chapter presents the result of the different stages Context immersion, Ideation, Development and 
Implementation leading to the Final design. Conclusions are drawn from the findings in each chapter.

5 RESULTS

5.1 CONTEXT IMMERSION

5.1.1 POSITIVE EFFECTS OF 3D TRAINING

5.1.2 DIFFICULTIES WITH 3D TRAINING

If people will look at the same exercise the would all 
do it differently. Some would feel more in their upper 
back and some in their lower back. Physiotherapists 
said that 3D training can not be used in all treatment 
stages because people can handle different loads. It 
requires a good instructor to teach in the right way. 
Also, it is not good to be too flexible. The body will 
not give signals when you’re in a movement before it 
is too late and a shoulder goes out of joint.

The results from the interviews showed that 3D 
training can be learnt both individually and in group. 
When the customers learn 3D training together with 
a coach, different equipment is used as a rubber 
band, mat with circles and dumbbells, but many 
exercises are performed on the floor with the own 
body weight, see figure 22. A mat with circles can be 
good in the beginning and especially for those who 
have less body control (Interviews personal trainer, 
5 mars 2017). The personal trainers also said that it 
can give the customer more directions on where to 
put the feet, but you can as well put out marks on the 
floor. The personal trainer describes the body like a 
chain, when you move your foot, you get indications 
in the shoulders. The foot, hips and the back need to 
be controlled during the movements. In the beginning 
of the workout session, an observation was that they 
did dynamic stretching followed by exercises where 
the customer was standing in a position and moved 
her foot from one side to another. For resistance to 
the movement, a rubber band was used on the leg, this 
made the customer work with other muscles. 

5.1.3 HOW TO PERFORM 3D TRAINING

Figure 22. Observation of 3D training
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The whole body was integrated into the movements 
and controlled by the personal trainer. Movements 
looked very different from laying on the ground, 
standing or leaning on a machine. There was a tight 
grip of the hip that the personal trainer pushed or 
held back during exercises. The customer expressed 
feelings of pain and relief and you could clearly 
see improvements after each exercise. All the time 
instructions were given of how to do movements, 
where it should feel and what muscles that work.

The sedentary workers sat 70-90% of their work time, 
other time they walk to the copy machine, went to 
the lunch room or went to a colleague. Most of them 
though of the ergonomic while working by using 
height adjustable tables. Several had no equipment, 
and some had a few as a standing mat, ergonomic 
chair, elbow rest and ergonomic mouse. Most of the 
sedentary workers did not get any ergonomic support 
by the company. Common was to get one-hour physic 
activity per week supported by the company. In this 
hour, people often felt stressed because it was so much 
work to do, and many of the workers did not even 
use the hour. Some got a money support or a medical 
appointment every second year, and some used a 
gymnastic rod together with others once a week in 
the office environment. Those who used a rod said it 
was very helpful to prevent pain and also fun to do 
with others. The workers asked for more ergonomic 
support and more physical activity hours but also a 
change in the attitude to training at work. It will be 
less expensive if the company has healthy workers. 
Some of the workers thought it can be a big step to go 
to the gym and perform the activity to prevent injuries. 
The sedentary workers that did not do gymnastics 
with a rod thought that pause gymnastics or stretching 
exercises on the work would be good, mostly because 
you don’t have to be changed. If the problems occur 
on the work, the prevention should be on the work 
to. All the physiotherapists said that variation is the 
most important for a sedentary worker and some sort 
of physical activity together with good ergonomic is 
recommended. Most of the physiotherapists said that 
sedentary workers are to stressed, unmotivated, too 
lazy or do not see a purpose in changing behavior at 
work.

Two of the interviewed physiotherapists use a 
standard template in the treatment depending on the 
problem. The process of treatment starts with an 
investigation of the problem to find an underlying 

reason. After this, different forms of treatment and 
exercises were given. They have much body contact 
with the person, and almost all physiotherapists said 
that they often work with the problem area directly, 
but sometimes they work with close parts. If a person 
has pain in the shoulders, an exercise can be to drag 
the shoulders backward. They use different equipment 
as a rubber band, machines, pool etc. Sometimes they 
work with other parts as if someone has a headache, 
they treat from the spline and up. Physiotherapists 
said that 3D training is not so different, but you go 
away from current routine, to challenge by doing 
movements in another perspective. One of them said 
that “personal trainers need customers and if someone 
need help with the neck, the personal trainers make 
a huge project out of it and scan the body from feet 
to head” (Interviewed physiotherapist 5 mars 2017). 
The personal trainers said that the treatment today in 
medical is very local, which is completely opposite 
to 3D training. In 3D training, you engage the whole 
body, so that some specific part gets overloaded. All of 
the sedentary workers had pain in one way or another, 
but most had pain in neck or back. Rigidity was also 
common among the workers. A great number of them 
have been in contact with a physiotherapist and got 
treatment such as acupuncture, movements, exercises 
with rubber band or dumbbells, laser treatment or 
massage. The physiotherapist had worked with the 
muscle or with the ones near. One person got frozen 
shoulder and said she was treated 1.5 years for 
overload with no results, but after receiving cortisone 
the pain got away.  

According to the customers, screens can possibly 
help the personal trainer, but in the customer’s case, 
the easiest possible equipment is in priority. When 
teaching children that have a negative attitude to 
physical training, a fun way would be if they knew 
they were doing, for example, a football players 
favorite exercise. It can also be good with step by step 
pictures to teach children and youth. Personal trainers 
think that if people want to use a new solution it have 
to be fun to perform, effective and give fast results, 
but also have an intensity to give happy hormones. 
Another PT said that the future will involve more 
movement, so maybe some form of yoga with a 
weight would be a solution. He also said that it is 
about creating better opportunities and challenges for 
those who can not handle some specific exercises and 
instead quit training. One sedentary worker said that 
to be motivated to be physical active gamification can 
be used. 

5.1.4 ENCOURAGE MOVEMENT

5.1.5 TREATMENTS FOR PAIN

5.1.6 FUTURE THINKING
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• “I need exercises that I can do”
• Understanding of exercise is easier if it is 

divided in steps
• Guidlines to do the right movements
• Support needs because it is unaccustomed to 

work in 3 planes
• “I want to know where it should feel”
• Prevent to work in outer positions to avoid 

injury
• No knowledge in an exercise makes it booring
• Step by step pictures would make it easier to 

teach others
• Teach to others in a better way

PERSONAL COACH CUSTOMERS

SEDENTARY WORKER PHYSIOTHERAPIST

• Make sure the customer feel safe in the 
exercises

• Facilitate coordination
• Create conditions for those who can not do 

gym exercises
• Support to make sure the customer do it right
• Hip can be improved for every person
• Be able to lock and limit the body
• Customers want equipment that is fun, 

effective and intensive
• Get people to be aware of 3D training 

 - Know how to use the body in daily life 
 - Knowledge gives less guidance 
 - Know how to exercise other training

• Motivation to: 
 - Care for ergonomy 
 - Move during working time 
 - Get everybody to use health support

• More time to go to health support
• A company that supports and engage in 

movement and activities
• More support for ergonomy 

• To do exercise people need an activity they 
like

• Motivation create changes
• Breaks for sedentary worker
• Equipment that facilitate coordination
• Educated instructor to do right movements
• Exercises that are individually adapted 

5.1.7 PROBLEM AND NEEDS

Figure 23. Stakeholders problem and needs

The needs from the stakeholders can be summarized 
in figure 23.
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When the needs and problems of the stakeholders 
were found, a mission statement could be defined to 
give direction in this project:

Description of the words:
Motivate: Get people to want to use the product.
Sedentary workers: Office workers who have a work 
where most of the time is spent in front of a computer.
3D training: Use three planes in exercises that are 
created from personal trainers with education in 3D 
training.
Easy to use: Learn fast, available to use and can be 
used fast.
Effective: Good results in a short period of time.
Designed for all: Design of the object will fit all 
sedentary workers, age and knowledge in technology 
will not limit.
Regularity: Use it in a periodic time.
Instruct: Something will tell how you should do 
exercises.
Varied: You can do more than only one exercise.

In all the exercises the arms were rotating around 
the body. The legs were in a still position or went 
from front to back when the arms moved. Some of 
the exercises were more complex and need to be 
divided into several steps to be able to be performed. 
I selected six exercises, see figure 24, where I saw 
common elements, as for example one of the feet 
were positioned in front of the other. The arm was 
moving in a similar way, started at one side of the 
body and went to another side but from different start 
and end positions, see next page. 

5.1.8 MISSION STATEMENT

5.1.9 EXERCISES

”I want to create a product that can motivate 
sedentary workers to use 3D training to be able 

to handle the stress from work. The product should 
be easy to use, effective, designed for all, create 
regularity and instruct varied movements for the 

individual.”
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The right leg is in front of the left and the arms goes 
from front to back.

The right leg is in front of the left and the right arm 
goes from in front of body saidways over the head.

The left leg is in front of the right and the right arm 
goes from back to up.

The right leg is in front of the right and the arms goes 
from front to back.

The legs are side by side and the right foot rises up. 
The rights arm tilts over the body.

The legs are side by side and the left foot rises up. The 
rights arm tilts over the body.

Figure 24. 3D training exercises
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In this method, lots of ideas that can be used to 
encourage movements for sedentary workers was 
created, see figure 26. Almost all of the ideas had 
some electronics that was inside of a training object or 
connected to an application on the phone. Many of the 
ideas had sensors that read movements or positions 
in different ways. After a while, the same ideas kept 
coming back.

This phase consisted of the result from several ideas 
generating methods used to create a lot of ideas. It 
began in a wider area within 3D training but narrowed 
down to only focus on creating a product used in the 
office. The ideas that were created were evaluated into 
four different groups of similar characteristics which 
should be developed into concepts in next phase.

The method gave a better perspective to the content 
of the words that the product should achieve on this 
project, see figure 25. 

5.2 IDEATION

5.2.1 MIND MAP

Figure 25. Mind map - Product

5.2.2 BRAINSTORMING
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Figure 26. Brainstorming sketches
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The three possible directions in this project were:

A product the sedentary worker use with the 
personal trainer. This solution will facilitate the 
personal trainer in the work by doing movements 
together with the customer in an improved way. The 
personal trainer will control the movements to make 
sure they will be done in a right way. The solution can 
be something that the customer can use alone, but not 
in the same effective way. 

A product the sedentary worker can use on the 
work. A solution that motivates the sedentary worker 
to do movements in an easy and effective way. A 
product that can guide through movements, but not 
as good as with a personal trainer. It should not take 
up too much time and give a basic knowledge in 3D 
training. It can be a solution that the user can use 
together with a personal trainer in a better way.

A product the sedentary worker can use at the gym. 
A solution that motivates the sedentary worker to go 
to the gym and use 3D training. Something that is fun, 
intensive and effective. It should guide movements 
and give feedback. 

I choose to direct further work to a product that 
sedentary workers can use by themselves at the gym 
or the office. This is because I believe the solution 
can reach a wider group of people when the sedentary 
workers can use it without the need of a personal 
trainer. A number of people that has problems today 
are more than those who visits a personal trainer.

Lots of feedback was received from the interviews 
because people were opened. One said that that as 
long as it is in a nice packaging, people would buy 
it. Another said that he did not believe in products in 
the office and said it is better to have someone who 
engages in activities on the work. Two interviewed 
over 40 years said it felt trendy, but that it maybe will 
be more suitable for a younger target group. They 
said it felt complicated and that they did not use their 
phone so much, but were willing to try if it was easy 
to understand. Someone preferred goals to reach in an 
application while others said that feeling difference in 
the body was enough. For some sedentary workers, it 
seemed like performing exercises in the office would 
feel uncomfortable. A program that popped up on 
the computer was used by a department before, but 
people said it was only distracting so they turned it 

off. Milon, which is a machine doing exercises with, 
seemed to be used by the users, and what was good 
with that was that you do not have to think, you just 
put in a card and does what the machine says. More 
information about the workout can be received if 
requested. They also choose the Milon because they 
did not know how to do exercises on the floor. 

When asking the contact person, he said that sedentary 
workers need to get 3D training in their work to feel 
good. As long as there is a product that is easy and 
clear to use, it will be a good product that people will 
use. When it comes to the sensors he said that it can be 
something on the shoulder or maybe in the hands. The 
hands can give a good description of the movement 
and drives the whole body to move. The movements 
should be done standing to involve the whole body 
and not lock the underpart as do when sitting.

The method gave lots of good ideas, see figure 27. 
As for example, people can often be afraid of doing 
movements on the gym and one idea was to have 
separate small rooms to avoid that. To get people to 
do exercises many of the ideas were including some 
sort of reward system, such as get one SEK each 
time a movement was done or collect free hours 
from workouts. One idea was to have a flower that 
will grow and be happy if the person did exercises 
frequently. It is also important to be aware of why you 
do it and two solutions to that were to either show 
a picture on the screen of a person that has really 
hurt his back or to have an app connected to you as 
a person and feedback of your health will show. The 
students thought it was important to get a good and 
healthy environment among the workers. Some said 
that they had tried to do exercises but other workers 
had questioned them and asked them to sit down. 
Other companies who had a boss that liked biking 
had done a challenge among the workers to bicycle 
a distance in a week and that got many participants. 
Many of the ideas that were created had some sort 
of electronics that will talk, light up, measure amount 
of movements. They were also often connected to an 
application through the phone. The participants said 
that it needs to be something that is easy to use and 
small because otherwise, people will not take time and 
to it. Small things can make changes and it can not 
be too distracting for the work. After the workshop 
people comment and said that one area should be 
selected to continue with, that would facilitate finding 
a more specific idea. They said that they thought that 
the office had more potential because it is easier to 

5.2.3 ROAD MAP

5.2.4 DEMONSTRATOR 1

5.2.5 WORKSHOP AT UNIVERSITY
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Figure 27. Workshop sketches
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do movements fast there and more people can use it 
because not all persons will go to the gym. Most of the 
ideas were also connected to the office environment.

5.2.6 BENCHMARKING 2
There was a wide range of functions, sizes and 
variation or products, see figure 28. Many of the 
products that can increase movement in the office are 
products that make you switch from a standing to a 
sitting position while working. It can be a table that 
you press by yourself, is connected to an application 
or a time period that let it rise by itself. There are 
lots of applications on the phone or in a watch that 
tells the user that it is time to stand up or walk, they 

can also give information of how long the user has 
been sitting. Exercises in an application that the user 
should follow seem to be very common, but these 
are not connected to an object to hold. Some product 
can be used while the user are working and some at 
a break. The ones while working are objects you can 
move your feet with or objects that give a training for 
the core as a balance board or a chair. The products 
that are used when not working are in small sizes to 
not take up any space. Often you have something in 
your hand and do some exercises with as squeezing or 
rotate. Overall, the products are not varied, you can 
do only one or two different things with them and the 
whole body is often not incorporated in the exercise. 

Figure 28. Benchmarking - Products in the office
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Some of the ideas were difficult to place because they 
were not completed, they needed to be combined with 
another solution. As for example, it is difficult to say 
how much 3D training you do when the idea is ”do 
movements to increase the value in a meter”. These 
ideas need to be combined with a sensor or guidelines 
that give instructions to exercises. One idea that did 
not include possibilities to do 3D exercise or easy to 
use was the idea to have temporary sensors on the 
body to measure movements that will be analyzed by 
a personal coach, see figure 30. Ideas that was easy to 
use but can not include 3D training was, for example, 
a bracelet that will give electric shocks on the body or 
terrible scenarios of people with pain that comes ups 
as pictures on the screen. 

The ideas that were generated together with the 
supervisor was more directed to where the project 
is now, this because both of us knew the needs and 
requirements of this project. To be able to fulfill the 
mission statement one idea was a lightning game. A 
light was shown on the floor or the wall as a guide that 
you should follow to complete an exercise. Another 
idea of measuring movements right was to have an 
object that had programmed movements and when 
doing a movement it would light up, vibrate or sound 
if you are out of where you should have your arm, see 
figure 29 on these ideas. We also discussed getting 
some resistance in movements and a solution to that 
can be a gyroscope, but a solution with that function 
was difficult to figure out. 

5.2.7 BRAINSTORMING WITH SUPERVISOR

Figure 29. Brainstorming with supervisor

5.2.8 2x2
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and objects to do movements with. Sensors that 
analyzed your position did not include any guidelines 
or 3D training. One idea that was a little bit instructive 
but did not include 3D training was an app that will 
give feedback on how your body feels by doing some 
easy tests. 

Ideas that was not implementable but still innovative 
were those who included virtual reality and augmented 
reality. These seemed too complex and futurist in this 
project. Ideas that was implementable and innovative 
was for example mats, sensors and an object that 
tells you how to hold it. The ideas that seemed to 
be difficult to create a physical prototype of or the 
ideas that according to me did not have as much 
potential was removed. This idea was, for example, 
virtual reality products and objects that talks to you. 
The ideas that remained got categorized in groups. 
These were an object that register movements that 
the person is instructed to do, objects that light up 
and should be touched, an object that changed color 
depending on how it being held and a group of ideas 
that needed to be combined with a way to be guided 
in the movements. The one most interesting in the last 
group was a light that will change color when the user 
has not performed exercises for a while.

The ideas that were easy to use and could involve 
3D training was ideas that encourage to some sort 
of movement as for example a light game where you 
follow the laser on the floor or an object that tells you 
how to move it in the air. 

In the figure motivation-non-distracting, not a single 
idea was considered unmotivated. I thought that all 
the ideas increased the motivation to exercise more or 
less. Some ideas as for example balls that roll away 
random may be not so motivated after a while, but in 
the beginning, they will. Many of the ideas can give 
good result and it can be motivated to do again. Many 
of the ideas where you need to put on several sensors 
on the body ended up to be more distracting than 
others, this because it seems complicated to have for 
a whole day on the body. One other idea that will be 
distracting will be a large sack on the floor that talks 
to you and tell you to move it.

The ideas that did not seem distracting and be 
motivating where for example virtual reality glasses 
with a training program or a mat on the floor that has 
spots that will lit up to do exercises with. In the axes 
with instructions and possibilities to 3D training, the 
most ideas fulfilled that. These were different mats 

Figure 30. 2x2-matrix
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5.3 DEVELOPMENT
This phase consists of the development results of the 
four concepts. These are tested and evaluated until a 
final solution is chosen. 

From the groups four concepts were defined, these 
were: Touch lights, hand sensors, movement sensor 
and color light. 

Concept 1 - Touch lights
Three objects, that consist of a lamp, will be positioned 
to direct an exercise by letting the person touch the 
object that light up, see figure 31. When touching, 
it will turn off and another object will light up. This 

5.3.1 DEFINING CONCEPTS

Figure 31. Concept 1 - Touch lights

will continue during the exercise. The objects can be 
placed on different surfaces as the table, chair, floor or 
a drawer to create a wide possibility of exercises and 
levels. The lights will give motivation and feedback in 
the exercises. They can be connected to an application 
that registers the usage and gives exercises, or they 
can work without connection and exercises can be 
displayed on a website or a paper. After learning 
some exercises, these products can be used in a very 
quick and simple way. An exercise in the application 
can be, for example, place button one, two and three 
in a specific way and do a specific movement when 
touching the objects. According to D. Kominiak 
(personal communication, 2017-04-20), this idea can 
be created in a simple way.
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Concept 2 - Hand sensors
Two objects, size of a car key, are connected to an 
application on the phone, see the concept in figure 32. 
An exercise will be chosen in the app and by pressing 
a button on the objects, while doing the exercise, it 
will be registered in the app. The application reads 
the position of the objects and matches them to the 
exercise which will be registered. Results can be 

Figure 32. Concept 2 - Hand objects

given as how many exercises you did this week or 
day. The objects know what kind of curve you need to 
do to get it right, this gives the customer confidence 
in doing it right. According to D. Kominiak (personal 
communication, 2017-04-20), this concept is possible 
to do but it requires lots of mathematics and more 
advanced sensors.  
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Concept 3 - Movement sensor
A smaller lamp is placed on the desk, see figure 33. 
It recognizes small- and large movements and tells 
you when you have not done large movements in 
a while by changing color. While standing up and 
doing movements, it slowly increases back to normal 
color. With this lamp, you will get control over your 
sedentary behavior and get reminded to stand up and 
do exercise. It is easy because all you got to do is 

stand up and do exercise. This concept does not guide 
to do 3D training and needs to be combined with 
another concept or an application with exercises. D. 
Kominiak (personal communication, 2017-04-20) 
said that “to get this kind of information you require 
a small camera that measures movements. A camera 
can measure depth in 360 degrees of freedom”. So for 
this to work, a camera is needed. 

Figure 33. Concept 3 - Movement sensor
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Concept 4 - Color stick
This concept consists of a stick that fits in one hand 
with lights on each ending, see figure 34. When tilting 
the stick, it will change color depending on if it is flat, 
upward or in 45 degrees from the ground. The colors 
will facilitate the learning process of an exercise by 
instructing the user to go from one color to another. 
The feedback will make it fun to do exercises alone 
or together with others. Movements can be learned 
at a web page, an app or a paper that comes with the 

Figure 34. Concept 4 - Color stick

product. It is easy to use because it does not require any 
connection. D. Kominiak (personal communication,n 
2017-04-20) said that “there can be a tiny sensor build 
in. It would be super simple to observe where the 
gravity is. Accelerometers can be bought for 100 SEK 
if accuracy for body movement is not needed. Some 
small microcontroller that detects the angle, detect the 
movements comparison to the gravity and the lamps 
can turn off or on. It can be built in a timer that tells 
how long you are in a position”.
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The mock-up models explain the different functions 
in an easy way, see the models in figure 35. These will 
facilitate the user tests because the user will receive a 
better understanding of what the concept is about. The 
sizes of the models felt good to use, and it was fun 
testing them myself.

After performing all the user tests, all the participants 
came to the conclusion to combine some of the concepts 
would be the best solution, see concepts in figure 34. 
The concept movement sensor was appreciated and 

was the first choice for four out of seven participants. 
But all users thought it has to be combined with on 
of the other solutions that give more directions in 
the movements. The concept was good because you 
will get a clear notification that you have been sitting 
for too long and that you need to get up and move. 
The color change was a visual interaction so that the 
person does not have to take the initiative to use the 
product by themselves. More than half mentioned 
said that they do not want to be observed and that a 
camera is not something that they want. Instead, they 
preferred a timer that could be turned on with a button 
or in an application. The object can therefore also be 
adjusted for every individual goal in how often they 

5.3.2 CRAP UP PROTOTYPES

Figure 35. Mock-up models - Four concept

5.3.3 USER TEST - CONCEPT
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When it comes to performing the exercises by looking 
at instructions, all the participants said that they want 
it to be presented in an application on the phone. This 
was most because the phone is almost every time 
close and available to use. Papers can easily get lost 
and it feels better to use a phone where simple data 
can be stores as well. 

The result from this demonstrator was that both 
supervisors and the contact person saw potential 
in the four concepts and combination possibilities. 
The contact person, said that 3D training can be 
implemented in all of them, but it needs to be some 
form of instructions that really show how to use the 
product. This can be a video or an animated person to 
follow. He liked the touch buttons and the color stick 
the most. The touch buttons could give a direction to 
follow and the color stick seemed fun to work with. 
One of the supervisors felt that feedback of how often 
or how many you do was something really interesting 
and good. A weight could be attached to give more 
physical training. It could be easy to cheat and not 
do the exercises if there is nothing that controls you, 
therefore the touch buttons were most appreciated. 
The other supervisor liked the color stick and the 
hand sensor best. It seemed fun and interesting to do 
movements with the color stick. In the concept hand 
sensors, he thought that it can be vibration when you 
do not stick to the right path of the exercise.

The result was equally distributed, but it there was a 
clear order of what concept that received the highest 
results, see the matrix in Appendix D. Something to 
point out is that the moving sensor got zero points 
in instructive and three points at 3D training. These 
two are very important criteria in the project. The 
hand sensor got one point at low cost and two at 
implementable. This concept has a technique that is 
very complicated which is expensive but also difficult 
to make a physical prototype of at the moment. This 
was the two factors that made this concept not win 
in this matrix. The touch buttons received two points 
at innovative, this because there is similar training 
equipment used on the market today in other areas 
than in office environment. This results together with 
the user test gave that the color stick in combination 
with the moving sensor should be more explored in 
this project.

5.3.4 DEMONSTRATOR 2

5.3.5 WEIGHTED MATRIX

want to do exercises.  Two persons mentioned that 
it is important to think of what color that should be 
displayed and how much to give motivation and not 
be distracting. One person mentioned that it can be 
directly on the screen in the corner. 

The concept touch lights were appreciated for having 
start and end points in the different exercises that will 
facilitate the usage. It will be harder to cheat, this 
because you need to touch the objects. The exercise 
can also be adjusted if you want to do more physical 
training or not by chose distance of the lamps. Some 
participants said that people may use it for a couple 
of weeks and then it will be laying there untouched. 
Others said that the objects do not need to be connected 
to an app and give feedback, it can work by itself with 
some pictures of how to do it. For others, motivation 
can increase by receiving feedback on how often you 
use it or if you have not been using it for a while. One 
negative aspect was on that you need to do an active 
choice to use the objects. Almost everyone saw that 
this one could be connected to the movement sensor 
concept to remind to use it.

Receiving feedback when doing the movement in the 
right way was what many participants liked about 
the concept hand sensors. The objects were in a good 
size and you will not be limited to a surface to place 
things on. One comment was that position sensor 
was usually very expensive and that it was hard to 
measure positions indoor. Some thought it sounded 
complicated, but more people liked all feedback. 
One negative aspect here was the same as for the 
touch lights, you need to take an active choice to use 
it. Therefore this concept also was suggested to be 
combined with the color change. 

When the participants tried the stick and got 
information how it will work from the app, almost all 
of them said they liked it. One person said it sounded 
a little bit too complicated and another that it can 
not be too big if it going to lay on the desk. Some 
of them said that it can be easier to do movements 
by following not only the person but also the color 
changes. There is also a wide range of movements 
that can be done. To be able to not have it connected 
to an application was appreciated because simplicity 
is preferred. These concepts as the other two last 
mentioned could be connected to the color change so 
people will be reminded. 
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This phase will give a result of one final product, 
starting from a short ideation to creating a functional 
model by using cad modeling, 3D printers, and 
electronics. The exercises received in the context are 
also connected to the final design.

The result was six different shapes that can be 
evaluated by users. The shortest model was 13 cm and 
the longest was 28 cm. The models weighted between 
30-200g. To not affect the results by having all 
shortest weigh less, and all longer weight more, there 
was a distribution of length and weight. In figure 36, 
the different cross sections and lengths can be seen. 
Those models who had a sharp edge should have a 
smaller rounding but it could not be created out of the 
material that was used, this can affect the feeling in 
the hand when using them. 

5.4 IMPLEMENTATION

The results from the user 
test were that a stick that 
will weight almost nothing 
was not appreciated, all the 
users wanted a stick that gave 
resistance in the exercises, 
150-200 grams. One thing 
that was important was when 
one of the persons said it 
should be a material that is 
durable because the product 
will be easily dropped on the 
floor. Rubber material or a 
soft material will be good, but 
also for the grip. One other 
said that rubber can look dirty 
because it can attract dust. 

5.4.1 MOCK-UP - STICK

Figure 36. Mock-up models - Stick

5.4.2 USER TEST - SHAPE

Metal said to be cold, and a warm stick would be good 
for cold hands. Others liked wood or a good looking 
plastic. A dark color can fit in an environment, but 
at the same time could a color be good so that the 
stick will not be lost on the desk. To make the usage 
of the button simple, it should be placed above the 
thumb to reach when grabbing it. Press with another 
hand, or press the button, then switch position on the 
object will be more complex. A storage set seemed 
to facilitate the usage because the stick will always 
be charged and be in one specific position. Most of 
the user liked a length that was 17-24 cm so that 
the color will be more interacting and visible in the 
movements. For the shape, everybody thought that a 
rectangle with some roundness felt better in the hand, 
but one person said that symmetric shape can make 
the design be more beautiful. All the users said that 
they wanted a dock station, this because it is good to 
have a place where it always is and always be charged 
and ready for use. A matrix over the results can be 
seen in Appendix E.

The result of the inspiration board was a poster with 
a good variation of designs that can be inspiring for 
ideation of the color stick, see figure 37.

The ideation resulted in a lot of different ideas, see 
sketches in figure 38. I emanated from the form that 
the users liked the most and create solutions. I used 
lots of colors to fill in the sketches with, to give a 
more realistic feeling. The light was placed mostly on 
the endings because the hand will cover the stick in 
the middle.

5.4.3 INSPIRATION BOARD

Figure 37. Inspiration board

5.4.4 QUICK SKETCHING
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Figure 38. Quick sketching on color sticks
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Four 3D printed versions were created in Ultimaker 2, 
before doing one final prototype, see figure 40. Two 
different part lines were tested, one on the ending and 
one before the light. The one on the ending felt hard to 
manufacture and the second one felt as a better design 
out of a design perspective. Two different attachments 
were created between the ending and the middle 
part. One where the ending was on the outside and 
one where it connected on the inside. Both worked, 
but when it came to that electronics should be fitted 
inside, the model where the endings were on the 

The design of the stick should be able to fit a lot of 
people. A first, models were created as a cad model, 
then 3D printed, and after evaluation, a new improved 
model could be created. Each time, a new changing 
was performed, the old model was reconstructed or a 
new one was created from scratch, see figure 39 for 
example of the model.

5.4.5 CAD MODELING

Figure 39. CAD modeling

5.4.6 PROTOTYPE

Figure 40. 3D printed models

outside seems to be the best alternative, because the 
electronics will not be pushed into the middle part. 
To get the connection stronger the overlap increased 
in a new model. The cross section was tested in two 
models so that it will feel good in the hand. The first 
one had to low height, but the second one was higher 
and more round which felt good for me and for some 
friends that tried it. The ending outside the transparent 
material was tested in thickness. It should feel stable 
and not thin to break. The button on the model was 
changed in the size and position. The transparent part 
was created in the SLA printer, a small piece was first 
tested to see the result in transparency. After this, the 
part was hollow instead to not use as much material 
but also so the light will reflect more on the edges.
  
The different parts that were included in the final 
prototype can be seen in figure 41. Similar projects 
were found, as for example a cube that changed color 
each time one of the sides faced up. In the first test 
version, the lights light up one by one when tilting 90 
degrees, see figure 42. In the other version, they light 
up simultaneously. The button on the front side could 
not be used for powering on/off the prototype and 
therefore a second switch was placed on the back side. 

Figure 41. Parts of final prototype
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Figure 43. Customized exercises

5.4.7 CUSTOMIZE EXERCISES
 In some of the exercises, it felt more natural to hold 
the stick and get from an angle in point A to point B. 
For some movements, it was difficult to know if it is 
better to hold it in one way or another, but after some 

Figure 42. Lights when 90 degrees tilting

swings, the most comfortable one was preferred. This 
resulted in a poster with three exercises consisting of 
a start and an end position where the stick is used, see 
figure 43.
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Figure 47 Light source

This section will describe the design on the final 
product as shape, button, materials, and colors. 

The stick consists of six parts: middle body, two edges, 
two transparent endings and one button, see figure 44. 
The endings will consist of two parts because of the 
protection from scratches on the transparent material. 
The product should express durability because it will 
probably be dropped when laying on the desk. This 
design also makes it look sportful so people will 
connect it to training exercises. The dimensions can 
be seen in figure 45. These sizes are based on the 
size of an ideal handle diameter that is according to 
Sancho-Bru et al. (2003) 33 millimeters and to Yakou 
et al. (1997) 30-40 millimeters. The hand width across 
thumb is 114 millimeters according to Lindgren & 

6.1 DESIGN

6.1.1 SHAPE

Figure 46. Cross section of Color Motion

Figure 44. Parts of  the Color Motion

Figure 45. Dimensions of the Color Motion

This chapter consists of a presentation of the final concept, which is named Color Motion, that encourages 
sedentary workers to use 3D training. The results are divided into design and final prototype. 

6 FINAL DESIGN

Folin (2012), and 112 millimeters to Pheasant (1996).
The color stick will have a symmetric shape and a 
cross section between a square and a circle to feel good 
in the hand, but also to facilitate the color positions in 
the exercises, see figure 46. 

Figure 49. Button
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The material will be a tough rubber that will give a 
good grip in the hand and express sport, also looks 
durable to use as a training equipment. The transparent 
part will be made out of plastic as for example acrylic 
where the light will spread. 

The color stick is black and has almost fully transparent 
parts in the endings. The black color is chosen because 
it will give a good contrast to the different colors, it 
will not look as dirty as a lighter color and it will give 
a sportive expression. The light is coming out from 
the middle part into the clear material, see Figure 47. 
The colors are desaturated to drag attention as Elam 
et al. (2010) claims. To get a harmonic balance should 
color next to or opposite each other in the color circle 
be used states Wikberg-Nilsson et al. (2015). The final 
design consists of mostly opposite colors to facilitate 
the use. The colors are: white, yellow, red, blue, green 
and purple, see figure 48.

Figure 48. Final design -  Colors

The button is placed on the top of the middle body to 
help the user know how to hold the stick. By having 
it there will also facilitate the usage, the stick can 
be picked with one hand and the thumb can use the 
button without changing grip or use another hand. 
The button is universal and can be used for on/off, 
connect to Bluetooth and for activating vibration. One 
click for on/off, two for Bluetooth and a longer hold 
for activating vibration. When doing some exercises, 
the light can be hard to see, if not standing in a mirror 
or window. Therefore, vibration can be turned on to 
increase the feedback of the positions. 

 

6.1.2 BUTTON 6.1.3 MATERIAL

6.1.4 COLORS

Figure 47 Light source
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This stage will describe what you can to with the 
concept Color Motion.

The most important function of the product is that it 
changes color depending on what angle it is held. This 
function will facilitate to do exercises in the right way, 
but also make them more fun to do. When the stick 
has one of its sides perpendicular to the gravity the 
stick changes color, when not it is white. The colors 
are placed out as you can see in figure 49. The x-axis 
is the same both negative and positive direction to 
make it possible to use the stick which both hands and 
do the same exercises but with the other hand with the 
same color changes.

The product can be grabbed, turned on and used 
without connection to an application.  If the user 
wants to follow someone who guide exercises it can be 
found in an application in the phone. All the exercises 

6.2 CONTENT

6.2.1 COLOR DIRECTIONS

Figure 49. Color directions

will be performed in a standing position so that the 
whole body can work as one unit. If the color stick 
will be connected by Bluetooth to the phone, it can 
be controlled when it’s not in use. In an application, a 
timer can be set off when the stick is going to light up, 
to remember the user to do 3D training. It can also be 
set as a mood lamp and have a color in the office of 
the users choice. When the stick is not in use it will be 
placed in a dock station to charge. 

In the application, you can find several exercises 
to do. Choose to do a specific exercise or choose a 
small program set for a different amount of minutes. 
The exercises are in video format, a short sequence 
of approximately five seconds, consisting of one 
recorded person who instructs movements with the 
usage of the color stick. The user can add how many 
exercises he or she did to get control of the activities 
that have been performed during the week or month, 
see figure 50 for an early sketch of the application.

Figure 50. Early sketch of application

6.2.2 FUNCTIONS

6.2.3 APPLICATION
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The prototype can change in five colors, white, green, 
blue, yellow and red in the way it should see figure 
50. The scale is full size but has a button on the back 
for the electronics to switch on, this is only for the 

6.2.3 PROTOTYPE

Figure 51. Final prototype

prototype, see figure 51. the prototype can not give 
vibration or be connected by Bluetooth. The circuit 
diagram can be seen in Appendix G and the Arduino 
code in Appendix H. 
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7 DISCUSSION
This chapter will discuss and reflect on the results of this project and how it can be linked to theory. The 
relevance of the results and thoughts regarding the process and how the approach of an industrial design 
engineering had worked in the field of connecting 3D training to sedentary workers.  

As an industrial design engineer, I have dealt with 
complex problems, through a creative structured 
process, frame those in such a way to generate concrete 
solutions, as argued by Sleewijk Visser (2013). I have 
created a product that gives value to the users, which 
Evans (2016) claims is important to do in industrial 
design. In this project, I have been able to create a 
complex functional prototype through a collaboration 
with Johan Wenngren. As Tovey (1997) argues, in 
a higher technology product, industrial designers 
will be a member of a bigger team with specific 
responsibility, and some more complex part of the 
electronics was performed through a collaboration. 
Hopefully, this project can inspire other industrial 
design engineers to start projects where the solution 
area is not specified until later in the project. I hope 
I also inspire to solve other fields with the use of 3D 
training. 

My contact person works with the human in focus and 
solves the customer’s needs of pain and rehabilitation 
through exercises. But what he doesn’t have, is the 
design process thinking. He knows the needs but not 
fully how to solve them with a product. For example, 
he does not have the knowledge in construction and 
materials as an industrial design engineer do. In 
this report, I started from the request to encourage 
sedentary workers to do 3D training, but more exactly 
how has been figured out. I did not know what 3D 
training was at first, but this project can show that 
good results can be achieved as an industrial design 
engineer if a design process is used in the right way 
with appropriate methods. What I knew about this 
project, in the beginning, was that I would use a design 
process and started from an input and transferred it to 
an output as Ulrich & Eppinger (2014) describes a 
design process. 

If I look at products that exist on the market today 
in 3D training, the final design gives a new way of 
performing 3D training and doing exercises at work. 
It facilitates the learning process and performance of 
3D training, which can be a complex training form 
to learn according to interviews. Pratt (2012) states 
that for people to use a product, they often need to 

be motivated. The final design can motivate people 
to use a product and to be more active on the work 
by doing exercises in a more fun way. They can 
do exercises in a short time of period and get good 
results that will prevent pain but also help those 
who already have pain. Motivation can be seen as 
”some driving force within individuals by which they 
attempt to achieve some goal to fulfill some need or 
expectation” (Mullins, 2007). Tovey (2015) states 
that motivation can increase if we have the strategy to 
complete complex tasks. In the final design, it is about 
doing more complex tasks with guidance to give 
confidence. Users can be motivated in different ways, 
receiving rewards, get a clear understanding what an 
application offers them, and make sure they got what 
they want in the best, fastest way (Pratt, 2012). If 
Color Motion will be used together with other people, 
they can motivate each other to do exercises. 
 
Cheung & Bryant (2006) claims that usability must 
be efficient so that the user can reach the end goal, if 
it does not lead the user to fulfill its goal, the design 
has failed. The colors will change when approaching 
a position at a certain degree range so that the user 
will be able to find the position and do right. Different 
needs can also be fulfilled due to the possibility to 
store data and connect the Color Motion to an app to 
get a reminder when exercises should be performed. 
Colquitt et al. (2000) states that older people have 
lower motivation to learn and that web-based guiding 
can make them less comfortable. Learning 3D training 
without a personal trainer requires some very detailed 
description and instructional videos will be the best 
alternative. Most of the users from the interviews said 
they preferred to have exercises on their phone. 

Guidance was something that needed to be fulfilled 
in the final solution as feedback of doing right 
movements. Norman (2013) describes feedback as 
“communicating the results of an action”. The lights 
in the Color Motion will work as a guide through 
exercises and give feedback so that the user do them 
right. Norman (2013) also states that if the feedback 
only is a light, it can be missed if the eyes look at 
the wrong direction. In the final design, the light 
will not be the only feedback, a vibration can be 

7.1 FINAL DESIGN
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adapted to the user’s choice to prevent misleading 
feedback. The success factor in this project has been 
the close contact with the users, to get knowledge 
when it comes to motivation, attitudes, experiences, 
opinions, and behaviors among product as Wikberg-
Nilsson et al. (2015) emphasizes. I have been able to 
get a direction towards what the final design should 
be. As Norman (2013) and Wikberg-Nilsson et al. 
(2015) emphasizes, I have created a design that 
accommodates to the needs instead of letting the 
human accommodate to the design. According to 
Ericson et al. (2005), there is an obvious difference 
between the body measurements of female and male. 
The final design has used anthropometric values to be 
able to be used by almost every user, these data are 
of the hand width and grip diameter. These sizes are 
based on the size of an ideal handle diameter that is 
according to Sancho-Bru et al. (2003) 33 millimeters 
and to Yakou et al. (1997) 30-40 millimeters. The 
hand width across thumb is 114 millimeters according 
to Lindgren & Folin (2012), and 112 millimeters to 
Pheasant (1996) according to the 95th percentile of 
men. I wanted to create a product that people want to 
use, and according to Jordan (1998), a product that is 
too difficult to use people are unwilling to use. In this 
project, I tried to understand the user and design for 
them, as Jordan (1998) emphasizes. I have received 
an understanding of the needs through interviews and 
observation. Because the solution does not exist in 
this context today, the focus has been on user tests, 
and as Norman (2013) says, new techniques require 
study and experimentation before design principals 
can be implemented into practice.

At the beginning of the project, the context of applying 
a product that encourages 3D training was not defined. 
It existed products on the market that could be used 
alone, but it needed some sort of instruction on how 
to do exercises. I thought it would be better to do a 
product that the users can use by themselves because 
the market for that do barely exist. From interviews, 
I found that there is a very small amount of sedentary 
workers who visits a personal trainer, and to reach 
out to a larger amount, the sedentary workers need to 
be able to use the product alone. My opinion is that 
the users are too lazy to go to a personal trainer or 
to go and use a new product at the gym, they want 
less effort. By start doing exercises in the office, they 
can be encouraged to do more intense 3D training at 
the gym or with the personal trainer. Changing clothes 
was also a limitation in the usage which led to that 
the gym environment was not preferable. Instead 

of having the same behavior and stay sedentary for 
many hours every day and prevent pain another time 
of the day, the behavior needs to be changed directly.

The theory behind 3D training is very similar to the 
perception that I have received from the interviews 
and the observation. The body should work as one unit 
as Gray W. (n. d) claims, and from the observation, 
almost all exercises were in a standing position so 
that the feet can be included in the movement. Yogobe 
(2017) states that 3D training is about to listen to the 
body and see the limitations and possibilities and 
go from there. Further, it is all about handle forces 
adapted to the body in a better way (Yogobe, 2017). 
Exercises are being adapted to what the person want 
or need to improve. When doing the observation, the 
personal trainer placed his hands on the customer all 
the time to push or to limit some parts of the body. 
This will facilitate the exercise for the user. The final 
design incorporates the whole body which is the main 
function in 3D training so stress that is applied on 
the body will be spread out. The exercises that will 
be performed with the Color Motion will be calm so 
that people don’t need to change their clothes. The 
exercises will be referred more to baseline activities 
as standing, lifting lightweight and walking slowly 
which can help maintain a healthy body weight and 
improve bone health as Cowell  (2010) emphasizes.

Bartlett et al. (2007) state that finding a movement that 
will fit all the athletes can not be done, this is because 
different athletes have their specific movement 
patterns. The Color Motion gives one color in the star 
point and one at the end point, but the positions can still 
be varied among people due to the range of motion. 
The color changes guide to do a certain movement, 
but it will be a small difference in the exercises among 
users. One of the needs that the personal coach had 
was that the body should be locked and limit in the 
exercises. When the personal trainer does exercises 
with the customer he/she limits the body by holding 
back or pushing certain body parts. This is something 
that the final design can not do, but the goal of this 
project was to create a product that encourage 3D 
training, not to do 3D training exercises perfectly. 3D 
training is very similar to functional training as Boyle 
(2016), D’ewes (2016) and Kamal (2016) describes 
where equally movements that are performed in life 
will be adapted to exercises. Yogobe (2017) states 
that the difference between these training forms is that 
with 3D training, the focus is on how every individual 
move in their easiest way unhindered. This is what I 

7.1.1 DIRECTION IN THE PROJECT

7.1.2 3D TRAINING
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saw in the observation, where the personal trainer did 
one exercise and limited a part of the body so that the 
customer could do the exercise in a better way.

Even if the physical activity meets the guidelines the 
sedentary behavior has an important role. Matthews 
et al. (2012) states that persons who are active 7h/
week in intensive activities and is sedentary 7h/day 
are associated with 50% greater risk of death from all-
causes in comparison with those who are sedentary 
less than 1h/day. If sedentary workers start to use 
this product, the companies will have fewer workers 
that are on sick-leave. I believe that this product can 
create a better environment with a positive attitude to 
be more active on work. This product can also be used 
together with the personal trainer so that exercises can 
be better performed when the customer perform them 
alone. The concept 3, that consisted of a lamp that 
changed color depending on large or small movements 
was very appreciated among the test users, therefore 
this concept is combined in the final solution to give 
people an alternative to usage.  

The following section will describe what needs to be 
further developed after what is created in this project. 
The results of this project needs to be tested with the 
users because the solution is not something that exists 
on the market today that sedentary workers had used 
before. 

When it comes to the model, the functions needs to 
be tested further. For example, the light need to be 
tested out to declair how strong it should be. Also how 
transparent the endings need to be to capture the light 
so it will be seen by the user. Other techniques that 
need to be tested is vibration in the exercises, how 
should the Color Motion be connected by Wi-Fi to 
the application, can the button be a universal button 
or is it better with more than one, should the product 
blink in the endings or intensify when coming closer 
a specific angle? User tests are also needed to find out 
if six colors are enough or too many. 

Two things I did not have the time to develop in 
this project were an application and a dock station. 
The applications should include exercises and other 
functions that can be adapted to the Color Motion. 
How should the graphic design facilitate the use of 
the application and the Color Motion and also how 

should the exercises be presented in the easiest 
understanding? What kind of results that should be 
presented need to be more explored? The dock station 
was requested from the users, and this product needs 
to be further developed. I have an idea of having a 
dock station that will not hide the Color Motion to 
much so that the light can be spread even in the station. 
It should also be multifunctional so that the Color 
Motion can charge and when exercises it followed, 
the phone can be positioned at a good angle for the 
view on the dock station. 

I did not have time to test out the materials so I chose 
what I thought were the best from my opinion, but 
also from the interviews with the users. Materials 
need to be tested more, in how good grip they can 
give, but also what expressions they send out in the 
office. It is also important to find a material that will 
be durable enough for the usage. It needs to handle to 
be dropped on the floor several times. 

3D training can be performed in so many different 
exercises, and I believe that there are many of those 
who can be adapted to the Color Motion. In further 
work, I would like to try the Color Motion together 
with a personal trainer to get more exercises. It 
would also be beneficial if the personal trainer used 
it together with the customer because then it can be 
evaluated how well they do the 3D exercises. Other 
user tests need to be done to find out if people behave 
as they said they should with the product because it is 
developed from their preferences. 

I have a very rough estimation of the price after 
creating the prototype and interviewed D. Kominiak, 
but this needs to be evaluated which can affect the 
components, the functions, and a dock station. I don’t 
want the product to be too expensive because I want 
the sedentary workers to feel that they want to buy 
one. I have been aiming to use as few components as 
possible, but enough to get the required functionality.

Because of that, the solution to do exercises with 
changing color is innovative, further work can be done 
to explore other areas of use. Can the Color Motion, 
for example, be implemented as a sportive product in 
the gym, in group pass, yoga, or for children to play 
with?

7.2 RELEVANCE

7.3 FUTURE WORK

7.3.1 FUNCTIONS

7.3.2 DOCK STATION & APPLICATION

7.3.3 MATERIALS

7.3.4 3D TRAINING IN PRODUCT

7.3.5 PRICE

7.3.6 OTHER APPLICATIONS
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8  CONCLUSION



This section will present the objective and aims and then answer the research questions that were introduced 
at the beginning of this project. Relevant theory will support the answers. 

8.1  PROJECTS OBJECTIVES AND AIMS
The objective of this project is to design a product that 
can encourage sedentary workers to use 3D training 
in a simple and effective way to prevent injuries that 
are work related. The aim is to motivate people to 
change their behavior by using this product. 

The final design gives sedentary workers a possibility 
to use 3D training in a fast and simple way without the 
help from a personal coach. Given this opportunity, 
easily handled in the office can motivate people to use 
the product. By writing how many exercises that have 
been conducted, the workers can put up goals to reach 
for. 

 
How does theory of 3D training relate to practice? 
 
The theory behind 3D training is very similar to the 
perspective that I have received from the interviews 
and the observation in this report. The body works 
as one unit as Gray W. (n. d) claims, and from the 
observation, almost all exercises were in a standing 
position so that the whole body could be included in 
the movement. Yogobe (2017) states that 3D training 
is about listening to the body and see the limitations 
and possibilities and go from there. Further, he states 
it is all about handle forces in a better way. From the 
interviews, personal trainers said that exercises are 
being adapted after what the person want or need to 
improve. When doing the observation, the personal 
trainer had his hands on the customer all the time 
to push or to limit some parts of the body, this will 
facilitate the exercise for the user. 3D training is 
very similar to functional training as Boyle (2016), 
D’ewes (2016) and Kamal (2016) describes is where 
equally movements that are performed in life will be 
adapted to exercises. Yogobe (2017) states that the 
difference between these training forms is that with 
3D training, the focus is on how every individual 
move in their easiest way unhindered. This is what I 
saw in the observation, where the personal trainer did 
one exercise and limited a part of the body so that the 
customer could do the exercise in a better way.

8.2  RESEARCH QUESTION 1

What are the user needs for a product that encourage 
3D training?

From interviews with the stakeholders in the 
beginning and during tests of concepts I have found 
that the users needs a product that can be used to 
prevent injuries in a motivating and fun way. People 
are often lazy and unmotivated so it needs to be easy 
to use. Mullins (2007) claims that motivation can be 
reached when there are goals and needs. Interviews 
with the stakeholders resulted in that the users want 
to have guidance when performing the exercises 
because 3D training can be complex to perform. The 
product should be designed for all users so everybody 
can use it no matter how active or rigid they are. The 
user tests of the shapes with the sedentary workers 
gave that the product should not take up too much 
space in the office to be adjusted to the environment. 
It also needs to create a working environment where 
people are more open to exercises at working time.  

When and where is the most appropriate context for 
a product that encourages sedentary workers to use 
3D training?

Today, there is almost no 3D training equipment that 
a person can use without a personal trainer according 
to me and my contact person. A number of sedentary 
workers that visits a personal trainer is very small 
compared to how many who actually have problems 
or need to prevent injuries. Sedentary workers are 
often lazy and instead of creating a product that they 
only can use at the gym or with a personal trainer 
the product should be accessible in the working 
environment. Instead of continuing with the bad 
behavior that creates injuries, the behavior needs to 
be changed directly at work. It is more effective to 
prevent the injury where it appears, instead of after. 
Due to this, the office environment is the best place 
and time where the final solution will be used. 

8.3  RESEARCH QUESTION 2

8.4  RESEARCH QUESTION 3

8 CONCLUSION
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How can a product that encourage 3D training 
be design to motivate sedentary workers to use it? 

Motivation can be seen as a driving force within 
individuals to achieve some goal to fulfill some 
need or expectation (Mullins, 2007). The main need 
sedentary workers have is preventing work-related 
pain. When it comes to Color Motion it is about doing 
more complex tasks with guidance to give confidence, 
and according to Tovey (2015), motivation can 
increase if we have a strategy to complete complex 
tasks. The Color Motion will measure rough in its 
position so that people will feel they succeed in doing 
right movements. As Pratt (2012) claims, users can be 
motivated in different ways as receiving rewards, get 
a clear understanding what an application offers them, 
and make sure they got what they want in the best 
and fastest way (Pratt, 2012). Color Motion facilitates 
the exercises with the feedback from the changing 
colors and vibration. Because it can be connected, 
a timer can be turned on after the user’s request and 
will remind the user of doing movements. The user is 
able to put up goals in the application of how many 
exercises that should be performed and see results of 
how many that have been conducted through a time 
span to put up goals. Color Motion can be performed 
alone or together with other colleagues to motivate 
each other.
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Below is the Gantt schedule that was created in the beginning of the process and that have been adjusted during 
the project. It includes the four phases, demonstrators, and some important deadlines. 

APPENDIX A - GANTT SCHEDULE 1(1)



This is the interview questions that the stakeholders have been asked during the context phase. The interviews 
were held with customers of 3D training, personal trainers, physiotherapists and sedentary workers.

CUSTOMERS
• What are your experiences of 3D training?
• What do you like about 3D training?
• What are the difficulties in learning?
• What are the difficulties of performing 3D training?
• What are the difficulties in teaching others?
• If you have tried group sessions, what are the differences between individual session and group 

session?
• How can 3D training be better to learn and do?

PERSONAL TRAINERS
• Is there any difference to work with people with varied age or varied activity?
• What are the difficulties that you or your customer have?
• When is 3D training appropriate to use?
• What kind of equipment is used in 3D training?
• What are the differences with teaching a group and an individual?
• How can 3D training be better to learn and do?

PHYSIOTHERAPISTS
• What are the most common injuries people need help with?
• How do you handle pain in general?
• Is there standardize treatment where protocols are followed?
• What are the main differences in ages when it comes to injuries and treatments?
• Is there different kind of rehabilitation?
• How should injuries not be treated?
• What kind of equipment do you normally use?
• What are the most common problems sedentary workers have?
• How do you handle people who have pain in the neck, back and shoulders?
• What do you recommend to do to prevent injuries?
• Why do you think sedentary workers do no do exercises or stand up at work?
• Have you heard of 3D training and what is your experience?
• Are there any difficulties in being too flexible?

APPENDIX B - INTERVIEW SCRIPT - CONTEXT PHASE 1(2)



SEDENTARY WORKERS
• What is your age?
• What do you do in physical activity?
• Would you like to do more or less of PA?
• How much sedentary work is it compare to time you move at the office in a day?
• When you don’t sit still, what are you doing to move?
• Do you have any pain today due to the working situation?
• Have you performed any treatment?
• Are you often thinking of preventing pain during work with better ergonomic and more 

movability?
• What kind of support do you get from your company in activities?
• What kind of support do you get from your company when it comes to ergonomic and 

recommendations?
• Would you like more or less ergonomic help and activity?
• Do you believe that the situation on work will be better if the company is more engaging in the 

activity?
• If you would use a product and do movements to prevent paint, would you like to do it in the 

work, in the gym, at home or somewhere else?

APPENDIX B - INTERVIEW SCRIPT - CONTEXT PHASE 2(2)



This is the interview questions that the users have been asked during the two user tests. One test was with the 
four concepts and the other one was with the shape of the stick.

USABILITY TESTS - FOUR CONCEPTS
- What do you think of the concept?
- What do you like with the concept?
- What do you like less with the concept?
- Can the concepts be combined or improved?

USABILITY TESTS - COLOR STICK
• What length should the stick have?
• What weight should the stick have?
• What shape should the stick have?
• What material should the stick have?
• Is gripping surface important?
• Where should the button be positioned?
• How should the stick be charged, by a wire or a dock station?

APPENDIX C - INTERVIEW SCRIPT - USABILITY TESTS 1(1)



                          Weights  Concept 1  Concept 2  Concept 3  Concept 4
3D Training    3    4     5     1     5
Implementable   3    4     2     4     4
Instructive     3    4     5     0     4
Innovative     2    2     5     3     5
Motivating    3    4     4     5     4
Easy to use    3    4     4     5     4
Not distracting   2    5     5     3     5
Low cost     2    3     1     5     4
Storage on desk  2    5     5     4     4
Give feedback   2    4     5     4     4
For all ages    2    4     4     5     4
Total                106             110       93       115

VIKTMATRIS
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APPENDIX D - WEIGHTED MATRIX 1(1)

Below is the weighted matrix where the four concepts got evaluated with criteria from the project. Some 
numbers are bolded because they are more important values. 



APPENDIX E - USER TESTS - STICK 1(1)

This is a table of the answers from the questions at the user test where the shape of the stick was evaluated. 
Five persons answered, and if there are a line, people did not have an answer. 



APPENDIX F - ELECTRONICS IN THE PROTOTYPE 1(1)

The electronics that is included in the final prototype is presented below. 



APPENDIX G - CIRCUIT DIAGRAM 1(1)

Below is the circuit diagram of the components that were soldered together to fit inside the prototype. 



/*****************************************************************
Ljusstav_mk1.ino 

Baserad på: LSM9DS1_Simple.ino

Hardware setup: This library supports communicating with the
LSM9DS1 over either I2C or SPI. If you’re using I2C, these are
the only connections that need to be made:
 LSM9DS1 --------- Arduino
  SCL ---------- SCL (A5 on older ‘Duinos’)
  SDA ---------- SDA (A4 on older ‘Duinos’)
  VDD ------------- 3.3V
  GND ------------- GND
(CSG, CSXM, SDOG, and SDOXM should all be pulled high jumpers on 
  the breakout board will do this for you.)
  
The LSM9DS1 has a maximum voltage of 3.6V. Make sure you power it
off the 3.3V rail! And either use level shifters between SCL
and SDA or just use a 3.3V Arduino Pro.   

*****************************************************************/

#include “SFE_LSM9DS1_edit.h”
#include “math.h”
#include <Adafruit_NeoPixel.h>

// I2C Setup 
// SDO_XM and SDO_G are both grounded, so our addresses are:
#define LSM9DS1_M    0x1E // Would be 0x1C if SDO_XM is LOW
#define LSM9DS1_AG   0x6B // Would be 0x6A if SDO_G is LOW
// Create an instance of the LSM9DS1 library called `dof` the
// parameters for this constructor are:
// [SPI or I2C Mode declaration],[gyro I2C address],[xm I2C add.]
LSM9DS1 dof(MODE_I2C, LSM9DS1_AG, LSM9DS1_M);

#define PIN 6
#define NUMPIXELS 4       // Total number of RGB LEDs on strip
 
// Parameter 1 = number of pixels in strip
// Parameter 2 = pin number (most are valid)
// Parameter 3 = pixel type flags, add together as needed:
//   NEO_KHZ800  800 KHz bitstream (most NeoPixel products w/WS2812 LEDs)
//   NEO_KHZ400  400 KHz (classic ‘v1’ (not v2) FLORA pixels, WS2811 drivers)
//   NEO_GRB     Pixels are wired for GRB bitstream (most NeoPixel products)
//   NEO_RGB     Pixels are wired for RGB bitstream (v1 FLORA pixels, not v2)
Adafruit_NeoPixel pixels = Adafruit_NeoPixel(NUMPIXELS, PIN, NEO_GRB + NEO_
KHZ800);

APPENDIX H - ARDUINO CODE 1(8)

The Arduino code includes lots of information to be able to create the functions of the prototype, all this can 
be found below. 



// Do you want to print calculated values or raw ADC ticks read
// from the sensor? Comment out ONE of the two #defines below
// to pick:
#define PRINT_CALCULATED
//#define PRINT_RAW

#define PRINT_SPEED 500 // 500 ms between prints

float pr[3];   // [pitch, roll, resulterande]   Container för pitch, roll, och resulterande 

// Declare the set colors.
#define COLOR_RED     0
#define COLOR_GREEN   1
#define COLOR_BLUE    2
#define COLOR_YELLOW  3
#define COLOR_WHITE   4

// Declare the current color shown on the panel in glob. memory.
int m_currentColor = -1;

void update_led(float pitch, float roll) { // Note: the PR values are in DEGREES! not radians
  
  // Clean slate. 
  pixels.clear();
  
  if (pitch < 5 && pitch > -5 && roll < 5 && roll > -5) {
    // Green
    m_currentColor = FadeColor(m_currentColor, COLOR_GREEN);
  } else {
    if (roll > 85 || roll < -80) {
      // Yellow
      m_currentColor = FadeColor(m_currentColor, COLOR_YELLOW);
    } else if (pitch > 85) {
      // Blue
      m_currentColor = FadeColor(m_currentColor, COLOR_BLUE);
    } else if (pitch < -80) {
      // Red
      m_currentColor = FadeColor(m_currentColor, COLOR_RED);
    } else {
       //White
       m_currentColor = FadeColor(m_currentColor, COLOR_WHITE);
    }
  }
}

// Method to fade a given color.
int FadeColor(int fadeFrom, int fadeTo) {

APPENDIX G - ARDUINO CODE 2(8) 



  // Clear all.
  pixels.clear();

  // Declare the while-reach variables.
  uint8_t colorReach = fadeTo == COLOR_WHITE ? 0 : 255;
  uint8_t colorReachMax =  fadeTo == COLOR_WHITE ? 255 : 0;

  // Declare constant variables for white and blak.
  const int RGB_W = 255;
  const int RGB_0 = 0;

  // Loop so that we can make pretty fade effects.
  while (colorReach != colorReachMax) {
    if ((fadeTo == COLOR_RED   && fadeFrom != COLOR_RED) ||
        (fadeTo == COLOR_WHITE && fadeFrom == COLOR_RED)) {
        // Keep the red color, then break the loop
        if (fadeTo == COLOR_RED && fadeFrom == COLOR_RED) {
          UpdateAllPixelsColor(4, RGB_W, RGB_0, RGB_0);
          break;
        } else {
          // Fade to Red from White, or from White to Red
          UpdateAllPixelsColor(4, RGB_W, colorReach, colorReach);
        }
    } else if ((fadeTo == COLOR_GREEN && fadeFrom != COLOR_GREEN) ||
               (fadeTo == COLOR_WHITE && fadeFrom == COLOR_GREEN)) {
        // Keep the Green color, then break the loop
        if (fadeTo == COLOR_GREEN && fadeFrom == COLOR_GREEN) {
          UpdateAllPixelsColor(4, RGB_0, RGB_W, RGB_0);
          break;
        } else {
          // Fade to Green from White, or from White to Green
          UpdateAllPixelsColor(4, colorReach, RGB_W, colorReach);
        }
    } else if ((fadeTo == COLOR_BLUE  && fadeFrom != COLOR_BLUE) ||
               (fadeTo == COLOR_WHITE && fadeFrom == COLOR_BLUE)) {
        // Keep the Blue color, then break the loop
        if (fadeTo == COLOR_BLUE && fadeFrom == COLOR_BLUE) {
          UpdateAllPixelsColor(4, RGB_0, RGB_0, RGB_W);
          break;
        } else {
          // Fade to Blue from White, or from White to Blue
          UpdateAllPixelsColor(4, colorReach, colorReach, 255);
        }
    } else if ((fadeTo == COLOR_YELLOW && fadeFrom != COLOR_YELLOW) ||
               (fadeTo == COLOR_WHITE  && fadeFrom == COLOR_YELLOW)) {
        // Keep the Yellow color, then break the loop
        if (fadeTo == COLOR_YELLOW && fadeFrom == COLOR_YELLOW) {
          UpdateAllPixelsColor(4, RGB_W, RGB_W, 0);
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          break;
        } else {
          // Fade to Yellow from White, or from White to Yellow
          UpdateAllPixelsColor(4, RGB_W, RGB_W, colorReach);
        }
    }

    // Update the reach.
    if (fadeTo == COLOR_WHITE) colorReach += 5;
    else colorReach -= 5;
    delay(10);
  }

  // Return the current color.
  return fadeTo;
}

void UpdateAllPixelsColor(int lightPixels, uint32_t color_r, uint32_t color_g, uint32_t color_b) {
  // Set pixel color on all pixels.
  for (int i = 0; i < lightPixels; i++) {
   pixels.setPixelColor(i, color_r, color_g, color_b);
  }
  
  // Show the effect.
  pixels.show();
}

void setup()
{
  // Start the NeoPixel device and turn all the LEDs off
  pixels.begin();
  pixels.setBrightness(255); // 0=off, 255=max
  pixels.show(); // Initialize all pixels to ‘off’
  

  Serial.begin(115200); // Start serial at 115200 bps
  // Use the begin() function to initialize the LSM9DS1 library.
  // You can either call it with no parameters (the easy way):
  uint16_t status = dof.begin();
  // Or call it with declarations for sensor scales and data rates:  
  //uint16_t status = dof.begin(dof.G_SCALE_2000DPS, 
  //                            dof.A_SCALE_6G, dof.M_SCALE_2GS);
  
  // begin() returns a 16-bit value which includes both the gyro 
  // and accelerometers WHO_AM_I response. You can check this to
  // make sure communication was successful.
  Serial.print(“LSM9DS1 WHO_AM_I’s returned: 0x”);
  Serial.println(status, HEX);
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  Serial.println(“Should be 0x683D”);
  Serial.println();

  
}
  
  
void loop()
{
  
  printGyro();  // Print “G: gx, gy, gz”
  printAccel(); // Print “A: ax, ay, az”
  printMag();   // Print “M: mx, my, mz”
  
  // Print the heading and orientation for fun!
  printHeading((float) dof.mx, (float) dof.my);
  printOrientation(dof.calcAccel(dof.ax), dof.calcAccel(dof.ay), 
                   dof.calcAccel(dof.az));
  Serial.println();
  
  delay(PRINT_SPEED);
}

void printGyro()
{
  // To read from the gyroscope, you must first call the
  // readGyro() function. When this exits, it’ll update the
  // gx, gy, and gz variables with the most current data.
  dof.readGyro();
  
  // Now we can use the gx, gy, and gz variables as we please.
  // Either print them as raw ADC values, or calculated in DPS.
  Serial.print(“G: “);
#ifdef PRINT_CALCULATED
  // If you want to print calculated values, you can use the
  // calcGyro helper function to convert a raw ADC value to
  // DPS. Give the function the value that you want to convert.
  Serial.print(dof.calcGyro(dof.gx), 2);
  Serial.print(“, “);
  Serial.print(dof.calcGyro(dof.gy), 2);
  Serial.print(“, “);
  Serial.println(dof.calcGyro(dof.gz), 2);
#elif defined PRINT_RAW
  Serial.print(dof.gx);
  Serial.print(“, “);
  Serial.print(dof.gy);
  Serial.print(“, “);
  Serial.println(dof.gz);
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#endif
}

void printAccel()
{
  // To read from the accelerometer, you must first call the
  // readAccel() function. When this exits, it’ll update the
  // ax, ay, and az variables with the most current data.
  dof.readAccel();
  
  // Now we can use the ax, ay, and az variables as we please.
  // Either print them as raw ADC values, or calculated in g’s.
  Serial.print(“A: “);
#ifdef PRINT_CALCULATED
  // If you want to print calculated values, you can use the
  // calcAccel helper function to convert a raw ADC value to
  // g’s. Give the function the value that you want to convert.
  Serial.print(dof.calcAccel(dof.ax), 2);
  Serial.print(“, “);
  Serial.print(dof.calcAccel(dof.ay), 2);
  Serial.print(“, “);
  Serial.println(dof.calcAccel(dof.az), 2);
#elif defined PRINT_RAW 
  Serial.print(dof.ax);
  Serial.print(“, “);
  Serial.print(dof.ay);
  Serial.print(“, “);
  Serial.println(dof.az);
#endif

}

void printMag()
{
  // To read from the magnetometer, you must first call the
  // readMag() function. When this exits, it’ll update the
  // mx, my, and mz variables with the most current data.
  dof.readMag();
  
  // Now we can use the mx, my, and mz variables as we please.
  // Either print them as raw ADC values, or calculated in Gauss.
  Serial.print(“M: “);
#ifdef PRINT_CALCULATED
  // If you want to print calculated values, you can use the
  // calcMag helper function to convert a raw ADC value to
  // Gauss. Give the function the value that you want to convert.
  Serial.print(dof.calcMag(dof.mx), 2);
  Serial.print(“, “);
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  Serial.print(dof.calcMag(dof.my), 2);
  Serial.print(“, “);
  Serial.println(dof.calcMag(dof.mz), 2);
#elif defined PRINT_RAW
  Serial.print(dof.mx);
  Serial.print(“, “);
  Serial.print(dof.my);
  Serial.print(“, “);
  Serial.println(dof.mz);
#endif
}

// Here’s a fun function to calculate your heading, using Earth’s
// magnetic field.
// It only works if the sensor is flat (z-axis normal to Earth).
// Additionally, you may need to add or subtract a declination
// angle to get the heading normalized to your location.
// See: http://www.ngdc.noaa.gov/geomag/declination.shtml
void printHeading(float hx, float hy)
{
  float heading;
  
  if (hy > 0)
  {
    heading = 90 - (atan(hx / hy) * (180 / M_PI));
  }
  else if (hy < 0)
  {
    heading = - (atan(hx / hy) * (180 / M_PI));
  }
  else // hy = 0
  {
    if (hx < 0) heading = 180;
    else heading = 0;
  }
  
  Serial.print(“Heading: “);
  Serial.println(heading, 2);
}

// Another fun function that does calculations based on the
// acclerometer data. This function will print your LSM9DS1’s
// orientation -- it’s roll and pitch angles.
void printOrientation(float x, float y, float z)
{
  float pitch, roll;
  
  pitch = atan2(x, sqrt(y * y) + (z * z));
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  roll = atan2(y, sqrt(x * x) + (z * z));
  pitch *= 180.0 / M_PI;
  roll *= 180.0 / M_PI;
  
  Serial.print(“Pitch, Roll: “);
  Serial.print(pitch, 2);
  Serial.print(“, “);
  Serial.println(roll, 2);

    float pitch_deg = pitch;
    float roll_deg = roll;
    pr[1]=pitch;
    pr[2]=roll;
    pr[3]=sqrt(roll*roll+pitch*pitch); //Beräknar resulterande vektor baserat på roll och pitch
    
  // Updaterar led
    update_led(pitch_deg, roll_deg);
    
    Serial.print(“Pitch deg, Roll deg: “);
     Serial.print(pitch_deg, roll_deg);
 Serial.print(“pr1, pr2: “);
     Serial.print(pr[1], pr[2]);
 
}
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