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Abstract

Abstract 
This report describes the process of  designing an oven door which provides a 
new way of  interaction between the users and the oven. And this is the final 
project of  the Industrial Design Master at Jönköping University. 

The thesis was created and assigned by the Research & Development Centre at 
Chantereine, which belongs to one of  the seven major research centres of  Saint-
Gobain group. The main research area of  this R&D centre is related to the 
development of  glass, and the implementation of  the new glass technologies on 
an oven door is an important subject to the company. So the aim of  this thesis is 
to provide a smart solution of  the HMI on an oven door and to give full play to 
the potentials of  the glass material, in order to maximum the value of  the glass for 
the glass manufactures.   

The work began with researching and analysing of  competitors and market trends, 
as well as conducting interviews and surveys to identify new user behaviours. 

Several rounds of  ideation were conducted and a number of  concepts were 
developed and presented to the company. Based on constant discussions and 
exchange of  opinions with the company, one concept was later chosen and 
further developed with CAD files, renders, posters and a physical model in the 
end. 

The result is a wall oven with a door which can be rotated and inserted at the 
bottom when it is open. The oven door is consisted of  one piece of  glass which 
will be used as the main information display. With the help of  a motion detector,  
crucial information during cooking process will be presented on the glass and it  
will provide the users a brand-new way of  interacting with the oven. When the 
door is inserted inside, there will be two additional LED displays along with 
buttons to provide extra feedback.     

The physical model which was presented during the thesis was made in 1:1 scale.   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Sammanfattning

Sammanfattning
Denna rapport handlar om designprocessen av en ugnslucka som introducerar ett 
nytt sätt att interagera mellan användaren och ugn. Detta är det slutliga projektet 
av masterexamen i Industridesign på Jönköpings Högskola. 

Examensarbetet togs fram och erhölls av Forsknings och Utvecklingscentret 
Chantereine, vilket tillhör en av Saint-Gobains sju största forskningscenter. 
Forsknings och Utvecklingscentrets främsta forskningsområde är relaterat till 
utvecklingen av glas och förverkligandet av den nya glasteknologin i ugnslyckan är 
ett viktigt område för företaget. Därav är målet för denna tes att ta fram en smart 
HMI lösning för hur ugnsluckan kan samverka till sin fulla potential med den nya 
teknologin, och på så sätt maximera värdet av glaset för glastillverkarna. 

Arbetet började med att undersöka och analysera konkurenterna samt 
marknadstrender. Fortlöpte sedan med intervjuer och enkätundersökningar för att 
identifiera nya använderbeteenden bland konsumenter. 

Efter att ett par omgångar brainstorms samt tankebearbetningar genomförts togs 
ett flertal koncept fram och presenterades till företaget. Baserat på ytbyten av 
tankar och diskussioner från möten med företaget valdes sedan ett av dessa 
koncept ut för vidareutveckling. CAD filer, rendering, affischer och till slut 
framtagning av en fysiskt model produkt togs fram. 

Resultatet blev en väggugn med en lucka som kan roteras och tryckas inunder 
ugnens botten när ugnen står öppen. Ugnsluckan består av ett enda stycke glas 
som kan användas som en informationsdisplay. Med hjälp av en rörelsedetektor 
visas väsentlig information på skärmen  under tillagningsprocessen vilket tillämpar 
ett helt nytt sätt att interagera med ugnar. Under tiden ugnsluckan är intryckt 
inunder ugnen kommer två knappar med LED lampor (lysdioder) förse 
användaren med extra hjälp. 

Den fysiska modellen som togs fram under examensarbetet gjordes i en skala på 
1:1. 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Introduction

1. Introduction 
The following contexts in this report presents the work has been carried out of  
the final project for the master’s program in industrial design. The topic of  this 
thesis is The Concept Validation for A Communicative Oven Door. This thesis 
work is in collaboration with the R&D centre of  Saint-Gobain, and the aim of  
this thesis will be to provide a clear picture of  existing solutions for oven doors in 
order to be able to ideate, conceptualise and prototype new concepts of  
communicative oven doors. 

1.1. Background 
Oven is one of  the most commonly used kitchen appliances in daily lives, and the   
way how it can be interacting with people is evolving and developing gradually.     
The R&D Centre of  Chantereine (CRDC) is one of  the seven major Saint-
Gobain research centres. And their main research areas are related to the glass, 
active glazing systems, forming the glass encapsulation of  car windows, to the 
layers and surface coatings or glass transformed for housing in general. 
Oven door is an important subject for the company Saint-Gobain and 
technologies involved inside them becomes more and more innovative. 
Nevertheless, this implementation of  new technologies is not always user friendly 
or ergonomic. In this case, it is necessary to analyse and identify user behaviours 
when using ovens, in order to associate those behaviours with new technologies 
and materials, and to apply those technologies to the new design concepts.    

1.2. Objectives 
In collaboration with Saint-Gobain, our purposes in this thesis work are to 
develop ovens that could communicate information to the users through the glass 
in a smart and ergonomic way. So the design objective is to create a new oven or 
range of  ovens that could communicate information to the user in an innovative 
way.  
And the research objective of  the Saint-Gobain group is to place users, customers 
at the heart of  their business strategy. Saint-Gobain is working every day to bring 
lasting comfort but also to create solutions with great sense of  quality and 
durability, close to the user. It is in that perspective that the CRDC wants to 
develop design competence through this thesis work. 

1.2.1 Research Questions 
To break down the purposes into research questions, they would be carried out as 
follows: 
• What are the trends in today’s oven market? 
• What are the oven users’ behaviours and how do they wish to interact with their 

ovens? 
• How can we emphasis on the implementation of  the glass and add value on the 

glass material for the manufacture? 
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1.3. Organisation Information 
The CRDC (Chantereine R&D Center) is one of  Saint-Gobain’s seven major 
R&D centres. Mainly dedicated to Saint-Gobain’s Flat Glass Activity out of  the 
whole worldwide business portfolio, it provides the Group with special skills and 
contributes to innovation by developing and industrialising new products and 
processes (manufacturing or control) for automotive and construction glazing. 
The key competencies of  CRDC are Glass forming and mechanics, Glass and 
plastic systems, Glass coating, Electro-active glazing and Acoustics, Thermal 
Habitat, Optics and Metrology. 

1.4. Delimitations  
This thesis will not involve the technical aspects about an oven’s construction and 
the design of  the internal components where more specific knowledge is needed. 
Mechanical drawings and calculations will neither be part of  this thesis since it is 
outside the main field of  study for the master program. 
The design process will end after the physical model has been presented and the 
last step of  the design methodology, which is testing, is not part of  this thesis. 
This step can be a future part of  the development process for the project. And it 
is the company’s responsibility to apply the appropriate technologies into the 
realisation of  the design proposal accordingly.  
Manufacture and issues related to manufacturing such as choices of  materials and 
machinery will be taken into consideration but not deeply researched.    

1.5. Outline 
The outline of  this report will be presented here. This will explain how the report 
is constructed. 
•  Introduction 
This chapter will give the reader some background information about the thesis 
and explain the goals and limitations of  the work. 
• Theoretical Background 
This part will go through some information that is relevant to understand the 
background of  the project. 
• Method 
Different methods used to achieve the final result will be explained under this 
chapter. 
• Approach and Implementation 
This chapter will show the process of  the project and describe how the methods 
in the previous chapter were applied. 
• Result 
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In this chapter, the result will be presented in details showing the different parts 
of  the product in order to be fully understandable. 
• Discussion 
This chapter contains reflections of  the project from the author’s perspective.  
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Theoretical background

2. Theoretical background 
2.1. Design Thinking 
Design Thinking is a design methodology that provides a solution-based approach 
to solving problems. It’s extremely useful in handling complex problems that are 
not well defined or unknown, by understanding the human needs involved, by re-
framing the problem in human-centric ways, by creating many ideas in 
brainstorming sessions, and by adopting a hands-on approach in prototyping and 
testing. 
There are many variants of  the Design Thinking process in use today, but the 
most well accepted one is the five-stage model proposed by the Hasso-Plattner 
Institute of  Design at Stanford (d.school). The five stages are as follows: 
Empathise, Define (the problem), Ideate, Prototype, and Test.[1] 

2.2. Bootcamp Bootleg 
Bootcamp Bootleg is intended as an active toolkit to support people’s design 
thinking practice. The method outlines each mode of  a human-centred design 
process, and then describes dozens of  specific methods to do design work. These 
process modes and methods provide a tangible toolkit which support the seven 
mindsets—Show don’t tell, Focus on human values, Craft clarity, Embrace 
experimentation, Be mindful of  process, Bias towards action, Radical 
collaboration—that are vital attitudes for a design thinker to hold.[2] 
This design thinking tool has five phases.  
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Theoretical background

2.2.1 Empathy 
It is the foundation of  a human-centred design process. To empathise, you need 
to observe, to view users and their behaviour in the context of  their lives. You 
also need to engage, to interact with and interview users through both scheduled 
and short ‘intercept’ encounters. You need to immerse, that means to experience 
what your user experiences. 

2.2.2 Define

Two goals of  the ‘define’ mode are to develop a deep understanding of  your users 
and the design space and, based on that understanding, to come up with an 
actionable problem statement: your point of  view. 

2.2.3 Ideate  
It is the mode of  your design process in which you aim to generate radical design 
alternatives. 

2.2.4 Prototype  
Prototyping is getting ideas and explorations out of  your head and into the 
physical world. Prototypes are most successful when people (the design team, the 
user, and others) can experience and interact with them. 

2.2.5 Test  
Testing is the chance to get feedback on your solutions, refine solutions to make 
them better, and continue to learn about your users. 

2.3 Oven and Oven Range 

2.3.1 Types of Ovens 
An oven is a thermally insulated chamber used for the heating, baking, or drying 
of  a substance, and most commonly used for cooking.[3] 
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Theoretical background

2.3.1.1 Free-standing or Slide-in Oven Ranges 

A kitchen stove is a kitchen appliance designed for the purpose of  cooking food. 
Kitchen stoves rely on the application of  direct heat for the cooking process and 
may also contain an oven, used mainly for baking. A stove with multiple surfaces 
is also called a range.[4] Depending on the heat source, there are variants of  
ranges, for example, gas ranges are heated by gas, electric ranges are heated by 
electricity and convection ranges have fans to circulate air around the food.[5]   

2.3.1.2 Wall Oven 

A wall oven refers to an oven mounted at waist or eye level which can eliminate 
bending. The width of  a wall oven is typically 24, 27, or 30 inches. It can be built 
into the kitchen cabinet or nested under a countertop to save space. 

2.3.1.3 Double Oven 

A double oven refers to a built-in oven fixture that has either two ovens, or one 
oven and one microwave oven. It is usually built into the kitchen cabinet. 
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Figure 4  An Example of A Wall Oven and Microwave Oven Combination by Electrolux



Theoretical background

2.3.1.4 Toaster Oven 

Toaster ovens are small electric ovens with a front door, wire rack and removable 
baking pan. Most toaster ovens are significantly larger than toasters, but are 
capable of  performing most of  the functions of  electric ovens, albeit on a much 
smaller scale. 

2.3.2 Oven Components 
The basic components of  the interior of  an electric oven are the top and bottom 
heating elements, which are contained in an enclosed steel box. The elements are 
controlled by the thermostat and the selector switch. There is also a timer for 
precise cooking. Most electric ovens are equipped with a clock as well as other 
features such as an interior light switch and a self-cleaning control. Older 
appliances controlled the elements with dials, while newer and more advanced 
models have all-electronic controls.[6] 
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Figure 5  An Example of A Toaster Oven by Whirlpool

Figure 6  An Example of The Structure of A Wall Oven by Dacor 



Theoretical background

2.4 Smart Glass 

2.4.1 General Information 
Smart glass, or switchable glass is a glass or glazing whose light transmission 
properties are altered when voltage, light or heat is applied. Generally, the glass 
changes from translucent to transparent, changing from blocking some (or all) 
wavelengths of  light to letting light pass through.[7] 
This technology is commonly used in automotive, aircraft, marine and 
architectural industries, and in this thesis, it is going to be integrated into the 
application of  the glass door on an oven product, fulfilling the interaction 
purposes. And the glass can be able to change its colour or show still images when 
the properties stated above altered. Due to the confidentiality matter, the 
technology could not be revealed further here. 

2.4.2 Edge Lighting Technology 
Edge Lighting uses the principle of  Total Internal Reflection (TIR).[8] And TIR 
means that light travels and bounces along the light guide until it hits a disruption 
feature.(Figure 7) In short words, a light guide is a device designed to transport 
light from a light source to a point at some distance with minimal loss. Light is 
transmitted through a light guide by means of  total internal reflection. Light 
guides are usually made of  optical grade materials such as acrylic resin, 
polycarbonate, epoxies, and glass.(Figure 8) A light guide can be used to transmit 
light from an LED lamp on a pc board to a front panel for use as status 
indication, can be used to collect and direct light to backlight an LCD display or 
legend, and can be used as the means to illuminate a grid pattern on a see through 

window.[9] 
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Figure 7  Edge Lighting Principle 

Figure 8  Edge Lighting Approach

https://en.wikipedia.org/wiki/Glass


Theoretical background

There are a range of  different ways to create the optical disruption features, such 
as printed dot, chemical etch, laser etch, eve grooves and embedded optics. In  this  
case, laser engraving was used in the prototyping stage for the optical disruption 
features, and the results can be seen in Chapter 5.8, Figure 55.  
Using this technology, a greater uniformity, thinner body, better optical control 
and higher LED efficiency without hotspots on the luminaries can be achieved. So 
it is a good solution for backlighting in displays in today’s electronic market.   

2.5 Motion Detector 
A motion detector is a device that detects moving objects, particularly people. 
Such a device is often integrated as a component of  a system that automatically 
performs a task or alerts a user of  motion in an area.[10] 
An electronic motion detector contains an optical, microwave, or acoustic sensor, 
and in many cases a transmitter for illumination. Most low-cost motion detectors 
can detect up to distances of  at least 15 feet (4.6 m). Motion detectors have found 
wide use in domestic and commercial applications. One common application is 
activating automatic door openers in businesses and public buildings. Motion 
sensors are also widely used in lieu of  a true occupancy sensor in activating street 
lights or indoor lights in walkways, such as lobbies and staircases. In this thesis, a 
motion detector will be used to detect the approach of  oven users in order to 
fulfil the  interaction purposes. 

!10
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Method 

3. Method 
3.1 Gantt-Schedule 
A Gantt chart is a planning tool commonly used in project management which 
illustrates a project schedule. This chart lists the tasks to be performed on the 
vertical axis, and time intervals on the horizontal axis. The width of  the horizontal 
bars in the graph show the duration of  each activity. Gantt charts illustrate the 
start and finish dates of  the terminal elements and summary elements of  a 
project. Terminal elements and summary elements constitute the work breakdown 
structure of  the project.[11] 

3.2 Design Brief 
A design brief  is a written document for a design project developed by the 
designer or design team in consultation with the client whom the project should 
be delivered to. A design brief  can be used for many projects including those in 
the fields of  architecture, interior design and industrial design,[12] and it is 
normally  focused on things like: 
• Know who you are as a business 
• Clearly define your project objective 
• Know what are the design considerations 
• Know your target market 
• Know what is your project timeframe 
• Know how will the project be judged 
• Define project specifications and scope[13] 

3.3 Literature Review 
A literature review is a search and evaluation of  the available literature in your 
given subject or chosen topic area. It is not only to summarise the previous 
knowledge but to synthesise information and integrate it to the new subject or 
topic you are writing about.[14] 
A literature review has four main objectives: 
• It surveys the literature in your chosen area of  study. 
• It synthesises the information in that literature into a summary. 
• It critically analyses the information gathered by identifying gaps in current 

knowledge; by showing limitations of  theories and points of  view; and by 
formulating areas for further research and reviewing areas of  controversy. 

• It presents the literature in an organised way.[15] 
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Method 

3.4 Competitive Analysis 
A competitive analysis is an essential tactic for finding out what the competitors 
are doing so the designers can have a foundation to start the work and preferably 
be one step ahead. [16] 
There are a few main steps to conduct a competitive analysis: 
• Identify the top ten competitors 
• Analyse and compare competitor content 
• Identify areas for improvement 

3.5 Market Trend Analysis 
A market trend analysis is an analysis of  past and current market behaviour and 
dominant patterns of  the market and consumers. An important aspect of  
conducting a trend analysis for an organisation is to obtain insights on the market 
scenario, consumer preferences, to discover the consumer needs and behaviours, 
and the macroeconomic environment. Marketing research methods, such as 
surveys, interviews, and observations of  consumer behaviour, help in 
understanding the trends and behaviour in the market. [17] 

3.6 Survey Research 
A survey research is very important to provide high quality, valuable information. 
The information extracted from the survey can be used as a data source for the 
company and client and improve future projects. Survey research allows you to 
identify problems in your field, test messages and products, and execute what you 
learn.[18] 
One can simply follow five steps to conduct a survey research: 
• Identify the audience 
• Find a survey provider 
• Conduct the survey 
• Create context for the survey 
• Evaluate your research 
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3.7 Interview 
User interviews are where a researcher asks questions of, and records responses 
from, users. They can be used to examine the user experience, the usability of  the 
product or to flesh out demographic or ethnographic data (for input into user 
personas) among many other things. And one important thing an interviewer 
should keep in mind is that—users aren’t designers. Interviews should stick to 
concrete examination of  what is happening and how the user feels. They should 
not try and get the user to create their ideal product or to suggest improvements.
[19] 
Typical topics covered within user interviews include: 
• Background (such as ethnographic data) 
• The use of  technology in general 
• The use of  the product 
• The user’s main objectives and motivations 
• The user’s pain points 

3.8 Personas 
Personas are fictional characters, which you create based upon your research in 
order to represent the different user types that might use your service, product, 
site, or brand in a similar way. Creating personas will help you to understand your 
users’ needs, experiences, behaviours and goals.[20] In the Design Thinking 
process, designers will often start creating personas during the second phase, the 
Define phase. In the Define phase, Design Thinkers synthesise their research and 
findings from the very first phase, the Empathise phase. 
There are ten steps to creating the engaging personas and scenarios: 
• Collect data 
• Form a hypothesis using for instance—Affinity Diagrams or Empathy Maps 
• Make sure that every participant accepts the hypothesis 
• Establish a number 
• Describe the personas 
• Prepare situations or scenarios for the personas 
• Obtain the acceptance from the organisation 
• Disseminate knowledge 
• Everyone prepares scenarios 
• Make ongoing adjustments   
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3.9 Image Boards 
An image board is basically a collage of  images. It can be used to inspire problem 
situations, problems or help the designers to understand the user better.[21] 
There are four types of  image board, lifestyle board, mood board, styling board 
(theme board) or usage board. Among these four types, mood board aims to 
capture the 'values' of  the product which will appeal to the previously identified 
customer types and helps to build a common view of  the styling objectives.[22] 

3.10 Function Analysis  
A function analysis is a way of  analysing products functions by dividing them into 
main functions, necessary functions and desired functions. This analysis helps 
designers to decide for example what elements are essential on the final product. 
The functions are classified in four groups depending on how much they are 
needed in the final product. By describing the functions instead of  solutions helps 
the designers to generate new ideas to solve those functions. These groups are as 
follows: 
• Main function: is the primary function that has to be fulfilled in order to make 

the product work 
• Necessary function: shall always be met in the product 
• Desirable function: is not the priority but it could improve the design 
• Unnecessary function: is unnecessary and will not affect the main function of  

the product at all              

3.11 Sketching 
Within the field of  product design, ability to represent your ideas by using 
effective visual methods such as sketching opens doors for better communication 
between designers and clients. Designers find that using sketching is an efficient 
way to speed up the process of  developing ideas in the real life. 
There are times where sketch can express more than words and you get an instant 
understanding of  a concept. Sketches are useful for designers who work in groups 
and sketches can deliver easy and fast way to brief  an idea to others.[23] 
There are different types of  sketches: 
• Process sketches. The main purpose of  it is to understanding the design task 

and examining problems.  
• Ideation sketches. They are created by designers while developing an idea of  a 

product and they are mainly rough and without details. 
• Explanatory sketches. They are created to explain function, shape and structure 

of  a design concept and to present to the client, and they should be readable for 
everyone.  
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3.12 CAD Modelling  
Computer-aided design (CAD) is the use of  computer systems (or workstations) 
to aid in the creation, modification, analysis, or optimisation of  a design. CAD 
software is used to increase the productivity of  the designer, improve the quality 
of  design, improve communications through documentation, and to create a 
database for manufacturing. CAD output is often in the form of  electronic files 
for print, machining, or other manufacturing operations.[24] 

3.12.1 Rhinoceros 
Rhinoceros is a commercial 3D computer graphics and computer-aided design 
(CAD) application software developed by Robert McNeel & Associates, an 
American company founded in 1980. Rhinoceros geometry is based on the 
NURBS mathematical model, which focuses on producing mathematically precise 
representation of  curves and freeform surfaces in computer graphics (as opposed 
to polygon mesh-based applications). 
Rhinoceros is used in processes of  computer-aided design (CAD), computer-
aided manufacturing (CAM), rapid prototyping, 3D printing and reverse 
engineering in industries including architecture, industrial design (e.g. automotive 
design, watercraft design), product design (e.g. jewellery design) as well as for 
multimedia and graphic design.[25] 

3.13 Rendering 
Rendering or image synthesis is the automatic process of  generating a 
photorealistic or non-photorealistic image from a 2D or 3D model by means of  
computer programs. A scene file contains objects in a strictly defined language or 
data structure, it would contain geometry, viewpoint, texture, lighting, and shading 
information as a description of  the virtual scene. The data contained in the scene 
file is then passed to a rendering program to be processed and output to a digital 
image file.[26] 

3.13.1 Keyshot 
KeyShot is a 3D rendering software. Featuring a real-time 3D rendering workflow, 
see results instantly and reduce the time it takes to create that perfect shot. From 
scientifically accurate material and environment presets to advanced material 
editing and animation, it can be used to create fast and accurate visuals.[27] 

3.14 Physical Model 
Designers use physical models to visualise information about the context that the 
model represents. It is very common for physical models of  large objects to be 
scaled down and smaller objects scaled up for ease of  visualisation. The primary 
goal of  physical modelling is to test aspects of  a product against user 
requirements. Through testing at the design development stage ensures the 
accuracy of  a product which is being developed. 
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Physical modelling not only allows designers to explore and test their ideas, but to 
also present them to others. Engaging clients, focus groups and experts to interact 
with physical models of  products allows designers to gain valuable feedback that 
enable them to improve the design and product-user interface.[28] 

3.15 Prototyping  

3.15.1 Laser Cutting 
Laser cutting is a technology that uses a laser to cut materials, and is typically used 
for industrial manufacturing applications, but is also starting to be used by schools, 
small businesses, and hobbyists. Laser cutting works by directing the output of  a 
high-power laser most commonly through optics. The laser optics and CNC are 
used to direct the material or the laser beam generated. A typical commercial laser 
for cutting materials involved a motion control system to follow a CNC or G-
code of  the pattern to be cut onto the material. The focused laser beam is 
directed at the material, which then either melts, burns, vaporises away, or is blown 
away by a jet of  gas, leaving an edge with a high-quality surface finish. Industrial 
laser cutters are used to cut flat-sheet material as well as structural and piping 
materials.[29] 

3.15.2 Surface Treatment and Painting 
Surface treatment is necessary before start painting any pieces since the surface 
quality from the milling or 3D printing is normally not smooth enough for the 
desired final result. So the common methods needed are as follows: 
Sandpaper: It is used to remove excess materials on the surface in order to create a 
smooth surface. 
Filler: It is used to cover defects, pores or other minor cavities on the surface. And 
normally the last step before applying any paints is to use spray fillers. The spray 
filler is finer than ordinary fillers and is sprayed on to the surface and can be 
sanded and smoothed by sandpaper. 
Paints: In order to achieve the best results, the paint is applied by spray can or 
paint gun. The paint represents the colours of  the products and serves as a 
protection layer.   

3.15.3 CNC Milling 
CNC refers to computer Numerical Control. And the CNC milling machines are  
vertical mills which controlled by computers with the ability to remove the 
materials vertically along the Z-axis.[30] The most advanced CNC machines can 
have up to 5 different axes in addition to the three normal axes (XYZ). And it also 
significantly improves milling precision without impacting speed, providing a cost-
efficient alternative to most flat-surface hand-engraving work. 
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3.15.4 Engraving 
Nowadays, images or designs can be transferred to metal or glass surfaces via 
mechanical process such as computer-aided engraving. One such process is roll 
stamping or roller-die engraving. In this process, a hardened image die is pressed 
against the destination surface using extreme pressure to impart the image. 
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4. Approach and Implementation 
This chapter will explain the approaches taken for this thesis and describe how the 
methods mentioned in Chapter 3 were implemented during the design process. 

4.1 Empathising 
The first phase of  Bootcamp Bootleg is empathise. The aim of  this step is to have 
most of  the theoretical work done such as research, surveys and interviews. And 
during this phase, how the thesis work was planned and how the research was 
conducted will be presented. 

4.1.1 Gantt Schedule 
This thesis work started by creating a Gantt schedule which helps to visualise and 
organise how much time is needed for each task and step, and this experience 
came from the previous projects we did during the study.  
I started the schedule by placing the fixed dates in position, such as mid-
presentation, final report hand in and the final presentation. Then I broke down 
all the different tasks I needed to into different steps and ordered them in a 
correct sequence according to the Bootcamp Bootleg methodology. And the 
Gantt schedule can be seen in Appendix 1.   

4.1.2 Design Brief 
The design brief  was refined based on the project proposal which the company 
provided and the discussion between I and my contact. And it was defined after 
we agreed on that I’ve fully understood the design task.  

4.1.3 Research 

4.1.3.1 Competitive Research and Market Trend Analysis 

As Simon (2002) mentioned, success in international markets does not only 
require a customer-focused design, but also knowledge about the competition 
situation in the specific market segment. In order to have an overview about the 
current situation on today’s oven market, it is necessary to conduct a competitive 
analysis together with a market trend analysis. 
I followed three main steps in this stage of  study: 
01. Identify The Top Ten Competitors 
With the help of  online search engines[31], I picked ten brands which are all 
major makers in nowadays’ home appliances market, and they also got voted by 
the consumers with the most reliable performance and great experiences.  
And the brands are stated as follows: General electrics, Samsung, LG, Whirlpool, 
Bosch, Electrolux, Frigidaire, Ariston, Viking and Dacor.  
02. Analyse and Compare Competitor Content 
• Horizontal Analysis 
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First of  all, I collected information about some of  these ten brands’ most popular 
or most recently launched oven ranges models on their official websites, and then 
made a horizontal analysis. (Figure 10 & Table 1) By listing each brand’s key 
features about their most proud products which they put on advertisements, I can 
clearly see both the similarities and how they distinguish from one another.  
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Figure 10 Competitor Analysis—Horizontal
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The table 1 above shows some of  the  key features of  each brand’s oven ranges. 
The first four brands Viking, Ariston, Electrolux and Frigidaire produce 
traditional ovens, their main approach on interacting information with users relies 
on touch screens and/or combined with physical knobs. And it is worth noticing 
that for instance Ariston still sells the very traditional oven ranges, which don’t 
have touch control display and user can only have very simple interaction and 
limited cooking information.  
Whereas the rest of  the six brands Samsung, GE, Whirlpool, LG, Bosch and 
Dacor has entered a new stage of  “smart ovens”. A smart oven can be connected 
easily through Wi-Fi, NFC or Bluetooth technologies to other smart kitchen 
appliances such as smart refrigerators, chimneys and others. It can be connected 
to many other devices in the kitchen and to devices in other rooms such as room 
lights, media players, sensors and others.[32] Among these six brands, all of  them 
have built-in Wi-Fi connectivity for external devices and/or other appliances in 
the system. And as for some innovative features for instance, GE has a voice 
control assistant Geneva[33] which can help the user adjust the oven conditions 
just by voice commands. Whirlpool’s scan-to-cook technology[34] allows the user 
to scan the bar code on the food packages with their mobiles so the oven could 
choose the program accordingly and start cooking automatically. Dacor’s 
Bluetooth and ConnectOn auto-responsive technology[35] activate the hood the 
instant burner is turned on and adjust its intensity to match the heat of  the flame. 
• Vertical Analysis 
In order to identify the trends in this industry, it’s also worth paying attention to 
the evolution of  ovens inside one certain brand as time passes by. So I took GE as 
an example and did a vertical analysis (Figure 11) about the transformation of  
their oven products.[36] 
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As can be seen from the diagrams above, GE’s oven ranges have been evolved for 
over a century. With the development to technologies and the change of  people’s 
lifestyles, to get the food done faster is not the ultimate goal which users pursue 
anymore. A new way of  communicating information which is more convenient 
and innovative has appeared in order to embrace the whole new digital world.  
• Conclusion 
Combined with the horizontal analysis, I can draw an early conclusion that due to 
the implement of  Internet of  Things (IoT) across home appliances and home 
automation systems, the smart oven market is expected to exhibit high growth 
characteristics. And the advancements in Wi-Fi connectivity features along with 
the LCD and LED display systems have further contributed in the expansion of  
this market. More importantly, changing lifestyle of  people across developed 
economies has further supported the demand for smart ovens since its 
introduction in the global home appliance market. Moreover, because of  the living 
and working pace has been increasing more than ever in modern society, the 
demand for frozen food and ready to cook foods has been increasing along with 
it, and those factors are the drivers for this market.[37]      
03. Identify Areas for Improvement 
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In the first four brands above, since they don’t have Wi-Fi connectivity, the selling 
point would have to focus on the pre-determined recipes or cooking programs. 
Whereas for the last six brands which have smart products, the selling point would 
be the experience on information exchange between the users and the products, 
and this allows the brands to focus more on “interaction” and “user experience”, 
such as bigger door view for display or better UI design on the touch screens. So 
this should be the direction that drives us to identify new behaviours of  users in 
order to improve user experience further more.    

4.1.3.2 User Behaviour Research 

In contemporary life, product design is being rapidly transformed through 
materials technology, production technology, information-processing technology 
and other processes. The digital revolution is progressively turning the objects 
with which we interact into smaller and more intelligent black boxes, making it 
difficult for us to understand the mechanism or the working method (Bloz 2000), 
thus to be able to understand the users’ needs, building good interaction and 
providing appropriate feedbacks are crucial in this thesis. (Oya & Bahar, 2003) 
Afterwards the market research, I dived into the user research focusing on the 
analysis of  user behaviours.  
By operating a conventional freestanding oven by myself  (Figure 12 & Figure 13) 
and simulating the whole experience of  using an oven, I clarified the basic steps 
of  cooking with an oven as follows:  
• Clear the area and remove items from the top of  the range to prevent the 

escaping heat from burning or melting those items; 
• Open the oven to inspect the inside; 
• Adjust the wire racks inside the oven if  necessary. For instance, baking needs 

access to the middle oven rack while broiled dishes require the top rack and 
items which need a well-cooked bottom crust, need to use the bottom rack;[38]     

• Select the preheating time and temperature to preheat the oven; 
• When the preheating is done, reopen the oven door and insert the food; 
• Close the door and set the timer for cooking time; 
• Use a cooking thermometer to check the internal temperature of  food if  

necessary; turn on the interior light inside the oven to check the external 
condition of  food through the door instead of  opening the door, because when 
you open the oven door, you can lose up to 20% of  the internal heat;[39]   

• Take the food out; 
• Turn the oven off; 
• If  the oven has a self-clean function, run it immediately to take advantage of   

the internal is already being heated up. 
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4.1.3.3 Personale Observation 

According to the market research I did earlier, the “smart” ovens seem to be very 
trendy on the Internet and among the all competitors, but I’ve never heard of  a 
person around me who has been using this kind of  oven range. Therefore, in 
order to find out what it is actually going on out there in the market, I decided to 
visit one of  the home appliance and electronics suppliers in Jönköping, Sweden 
which called Elgiganten[40] to gather information about customers’ current 
attitudes towards oven products.  
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Figure 12 A Free-standing Oven Range by Electrolux 

Figure 13 A Free-standing Oven Range by Electrolux   

In my case, when I turn the electricity on, both light indicators will light up. And after the 
preheating is done (the internal temperature reaches the setting), the lower indicator will turn off 
automatically. In other models of oven, the manifestation of this feedback vary a lot.  
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The types of  oven which are available for shopping at Elgiganten vary from very 
traditional ones to very modern ones, but the majority is the type which has 
physical knobs and digital displays. And according the sales staff, currently the 
type of  oven which sells the best is the majority type mentioned above.  
As it can be shown from the group of  pictures below, it is an example of  the most 
common type of  oven which customers would choose for their homes. In this 
example, there are two physical knobs with icons to control the oven and one 
screen to show the information. (Figure 14) One knob is for changing different 
cooking modes (pictures on the left), and another knob is for controlling the 
performing temperature (picture on the right). By pressing the knobs, users release 
the knobs to be able to turn it around, and by returning to the starting position 
and pressing again, users can put the knobs away. As the staff  explained to me, the 
reasons why customers like this type of  oven are that it is simple to operate, and 
the knobs are easier to be cleaned compared to the traditional knob type in my 
apartment which mentioned above. 

There are also other types of  interaction on ovens at Elgiganten. Some have touch 
screens which are simulating physical knobs, as it can be shown form the picture 
below. (Figure 15) By swiping the circles, user can adjust the degrees of  
temperature as if  they are turning actual knobs. But my own experience on using 
this one was that the swiping gesture might not be very precise all the time, so 
there are possibilities of  mis-operation.   
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Figure 14 Observation pictures on 2018/02/06 at Elgiganten  

Figure 15 Observation pictures on 2018/02/06 at Elgiganten
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And among all the products on display at Elgiganten, the most advanced and 
modern type is the one with touch-control panels only, such as a one of  the brand 
Miele’s wall oven showed in the pictures below. (Figure 16) After turned on the 
oven, users can control every setting by using the touch-screen only. And for 
example, the interface design chooses to simulate the dials when it comes to adjust 
the temperature, and there are appropriate sound feedbacks when users are 
scrolling with the dials which was a considerate detail. 

But unfortunately, according to the sales staff, they don’t sell any ‘smart’ ovens 
with WI-FI connection at Elgiganten at this moment. And one of  the reasons for 
that is the safety measures are still not fully proved by certain regulations in 
European countries, and she pointed that she hasn’t heard of  much needs for that 
type of  product from the consumers  these days neither. This fact drove me to 
explore deeper about what customers really want from their ovens and what 
functions are really necessary for them.   

4.1.3.4 Online Surveys 

After the observations and interviews with the staff  at Elgiganten, I conducted an 
online survey using online survey tool SurveyMonkey[41], aiming to acquire a 
primary understanding about customers’ attitude towards the “smart oven” trend 
which I stated above, and also ask about their experience when using their current 
ovens.  
• Survey 1 
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Figure 16 Observation pictures on 2018/02/06 at Elgiganten
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• The main target market of  this thesis’s objective is the European market, so first 
of  all I designed a survey targeting the European customers and put more effort 
in analysing the results in a good manner. The questions and options from my 
first questionnaire can be found in Appendix 2 and the analysis of  the results I 
got out of  38 respondents from mainly European countries in total can be 
found in Appendix 4. 

• Survey 2 
In order to make my research more comprehensive and provide the results 
another aspect as a comparison, I decided to look into the oven market in China 
as well, hoping to find some differences and interesting perspectives for 
conceptualisation. 
According to a China's mainland market survey on 14 Aug, 2017,[42] China’s 
kitchen appliance market expanded dramatically in recent years, and major 
products include range hoods, water heaters, gas stoves and rice cookers.  
In the long run, urbanisation is expected to drive steady expansion in the kitchen 
appliance industry. And as in the urbanisation process, the real estate market and 
smart home appliances are conducive to the development of  the kitchen appliance 
market. 
As consumers’ brand awareness continues to heighten in China, more emphasis is 
being placed on product design, functions and features, while price sensitivity is 
falling. Medium to high-end products are becoming the mainstream of  the 
consumer market, while the demand for eco-friendly and energy-efficient kitchen 
appliances is also growing, as consumers’ environmental awareness is increasing as 
well. 
In addition to energy efficiency, ‘going smart’ is also one of  the important 
developments in the market. Chinese and foreign companies including Siemens 
and Haier are eager to develop smart kitchen systems and are focusing particularly 
on the connectivity of  appliances with smartphones and tablet computers or other 
devices.  
Similarly, BOSCH’s chief  executive Michael Schoellhorn mentioned in an 
interview on June 2017[43] that they were optimistic about China’s intelligent 
home appliance market. In his observation, the digitalisation for the Internet of  
Things that is being processed, Chinese market is of  great significance, for 
Chinese consumers are eager for digitalised products, and are generally quite 
open-minded for adapting them. And as the users’ habits towards products are 
shifting from traditional to intelligent, apart from traditional mechanical controls, 
there might be more mobile control or gesture control approaches, Schoellhorn 
predicted.  
In addition to the estimation of  Karsten Ottenberg, board chairman and 
president of  BSH Home Appliances Holding (China) Co, the retention rate of  
products such as dishwashers, steamers and ovens is under one percent in China. 
Thus as this category is a totally new one, there is significant room for growth. 
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The localisation trend is changing the kitchen appliance market landscape. 
According to expert analyses and my previous experience, many kitchen 
appliances in foreign households have no place in Chinese kitchens. For instance, 
induction cookers are popular in the US and Japan and their flat design is in the 
Euro-American style. But in China, traditional cooking uses high flames and 
round concave pans. As a result of  the different cooking habits and methods, the 
kitchen appliances in Euro-American style are not very well popularised among 
normal Chinese families. For instance, in this case, many enterprises launched 
induction cookers that can accommodate concave pans. 
With the conclusions from the previous research, I made another online survey 
targeting the Chinese consumers.[44] I reformed some of  the questions to 
accommodate the different cooking habits between European and Chinese 
customers, and I managed to get 78 responses in total. And the original language 
of  this survey was in Chinese, so hereby I’ll translate from the original one and the 
second survey can be found in Appendix 3. Also, the analysis results will be 
attached in Appendix 5.  
• Analysis and Conclusion 
By analysing the survey responses as a whole, as can be seen from Appendix 3, we 
can tell that among 25 respondents who use traditional ovens (physical knobs 
only), 6 (24%) people pointed that they have ever faced troubles or inconvenience 
with their ovens, and  the most common complaints were that firstly, without a 
timing function and a reminder, it’s very hard to control the cooking time and 
hard to know whether the food is done. Also, it’s impossible to know the real-time 
temperature of  the food  neither.  

Similarly, as can be seen from Appendix 5, among 8 respondents who use ovens 
with physical knobs and digital displays, 2 (25%) people reported troubles or 
inconvenience. But this time, the complaints were mainly about the alarm sound 
not being loud enough or the doors being too hard to open for one hand 
operation. So my hypotheses here would be that with the help of  digital displays, 
the users can set the cooking time and get a reminder when the cooking is 
finished. The users might as well check the real-time internal temperature and the 
time left via the displays. Moreover, this type of  ovens normally have 
predetermined recipes for users to choose, so the problems above with timing and 
temperature didn’t seem to be a big issue here anymore.  

Among other 5 respondents who use ovens with touch-control panels, 4 (80%)  
people reported troubles or inconvenience. And 3 of  them were from age group 
26-35, other one of  them from age group 36-45, so I assume that with this type 
of  oven being more expensive than traditional ones, people who are generally 
older and have better economical status should be the main audiences.  

In conclusion, it seems on one hand, with the ovens being more and more up-to-
date, some inconvenience could be easily fixed; but on the other hand, the more 
innovative and up-to-date an oven is, the higher possibility that problems would 
appear when operating and interacting with it. That’s why finding a smarter and 
simpler way of  interaction to adapt to the new technologies is at high importance.                 
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But according to their comments regarding question 10, I found out that no 
matter what types of  oven the respondents are using, their expectations on how 
their ovens should be improved have a lot of  things in common. For instance, 
many users pointed that the reminder or the alarm sound in their ovens are often 
not loud enough, so they can either easily forget that they are in the middle of  
cooking something, or they need to constantly go and check the time left. In this 
case, people hope that the reminder could work better, or they could get 
notifications, check the real-time temperature and the time left through other 
methods, such as mobile phones or external devices. And also, the safety factors 
seem very important for today’s users, some mentioned that they want the oven 
doors to be open and close easier by one hand without accidentally hurting 
oneself, while others pointed that it would be really good if  the ovens are at a 
better height, so that it could be safer for children and also prevent people from 
hurting their faces by the internal heat when the doors being opened. Last but not 
least, some respondents also commented that they hope the illustrations or the 
symbols on their ovens could be easier to read and less confusing, and the internal 
illuminations could also be improved so they can see the food clearer from 
outside.       

Among 86 responses I got from the second survey, around 23% Chinese users 
state that they seldom use oven to cook, and around 19% of  them say that they 
don’t have ovens as a kitchen appliance at home. And the reasons behind this 
circumstance are mainly caused by the different cooking habits in China. For most 
of  the Chinese users, the most common and traditional cooking method is using 
woks, thus oven is not a necessity to them. But with baking becoming more 
popular among Chinese consumers, there’re more people who start to consider 
having ovens as an alternative cooking appliance. 
Around 40.5% of  the respondents say that they have free-standing or slide-in 
oven ranges at home, and another 39.5% say that they have toaster ovens instead, 
only 1 respondent is using a wall oven. Compare this data with the European 
users (18.5%), we  can tell that the popularity of  toaster ovens is much higher 
among Chinese consumers.    
By combining the results from question 7, 8 and 9, we can tell that around 29% of  
the oven users reported that they have had troubles operating their ovens, and the 
troubles focus on the safety issues, the operation convenience and the time 
controlling issues which are very similar to the European users. 
But a fact which is worth noticing is that when asked about the expectations on 
ovens, 16% of  the respondents who had their own opinions mentioned the 
concept of  “smart” proactively without any leading influences, despite the 
understanding towards “smart” might differ from person to person. It seems that 
nowadays, Chinese users are indeed more eager and curious about the smart 
appliances. Among the responses, people are more looking forward to have 
different ways of  interacting, such as voice control. And safety measures matter a 
lot among Chinese users, they wish the operation could be simpler and safer so 
both elderly and children can use them without accidents. And they care about the 
state of  the food inside the most during cooking, and many people mentioned 
that they wish they could see the real-time state of  their food through the oven 
doors clearer.    
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And according to the users attitudes from the two surveys, I believe that despite 
the fact that Chinese consumers don’t use ovens to cook as frequently as the 
European users, there are many common needs towards the oven products in the 
two different markets, thus there should be a universal solution for both of  the 
markets. To sum up, these opinions from both surveys are very useful crucial and 
they are all need to be considered when I start to move on to the ideation phase 
later.  

4.2 Defining 

4.2.1 Functional Analysis 
A functional analysis was conducted after the survey in order to determine the 
different functions of  the product. The functional analysis varies between 
different stakeholders, since each stakeholder has their own preferences regarding 
the product. The functional analyses of  the consumers and the company will be 
presented separately in Table 2 and Table 3. As can be seen from the tables, users’ 
expectations from consumer products have been also changing. Functionality, 
attractiveness, ease-in-use, affordability, recyclability, and safety are all attributes 
that are expected to be already exist in a product, and users are looking for 
fulfilment at an altogether different level of  appreciation. (Oya & Bahar, 2003) 
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Table 2 Functional Analysis— Consumers

Main Function Necessary Function Desired Function Unnecessary 
Function

Provide safe and 
efficient cooking 

experience 

Being able to monitor 
the real-time 
temperature

Being able to control 
via smart devices

Provide user-friendly 
and innovative 

interction

Being able to monitor 
the real-time state of  

the food

Self  cleaning 

Louder and more 
obvious reminder 

when the cooking is 
completed

Being able to open the 
door easily with one 

hand

Wider door view

Better lighting inside

Main Function Necessary Function Desired Function Unnecessary 
Function

Integrate the smart 
glass’ properties into 

the design

Being able to monitor 
the real-time 
temperature

Wider door view

Maximum the smart 
glass’ value for glass 

manufactures 

Being able to monitor 
the real-time state of  

the food

Innovative way of  
opening the door

Provide user-friendly 
and innovative 

interaction

Louder and more 
obvious reminder 

when the cooking is 
completed

Table 3 Functional Analysis— Sanit-Gobain
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 4.2.2 Design Specification 

• Performance 
The product should be easy to operate for the target group. 
The interaction of  this product should be user-friendly and intuitive. 
The usages of  the glass material should be innovative for both the consumers and 
the manufactures. 
The product should provide the users with necessary and desired information 
regarding the food during the cooking process in an innovative way. 
The product should give the users multiple feedbacks regarding the cooking 
process during the different cooking stages. 
• Environment 
The surface of  the product should be finger prints resistant. 
The materials should be environmental friendly. 
The product should be less energy consuming. 
• Installation and Maintenance 
The product should be durable. 
The product should be easy to install and manufacture. 
• Aesthetics and Colour 
It should be attractive to consumers. 
It should be modern and neutral in order to fit in the most of  the modern kitchen 
contexts. 
It should represent and reflect the Saint-Gobain’s company values. 
Today, a strong brand image is one of  the main ways in which a company can 
differentiate itself  from the competition. Saint-Gobain’s brand is now represented 
by the new “Skyline” logotype, symbolising the brand strategy focused on 
wellbeing in living places.  
• Safety and Security   
The product should contain child lock to prevent accidents with children. 
The product should be safe and easy for elderly people to operate. 
Sharp edges or negative spaces should be avoided on the product.       

4.2.3 Target Group 
As discussed with the contact, the target group of  this project will be oven users 
mainly in Europe, and it should be focused on middle class people with average 
wage. So the final object will not be a high-end, exclusive or luxury product, which 
should be acceptable for most of  the middle class families.   
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4.2.4 Personas 
Based on my findings through the surveys and the interviews and the discussion 
about the target group, I made three different Personas as a reference for 
generating the concepts. 
• Daniel Larsson 
Age: 29 
Location: Gothenburg, Sweden 
Occupation: Web Designer 
Marital Status: Single 

Daniel is a 29-year-old web designer who works at a design consultancy in 
Gothenburg. Daniel always sees himself  as a typical geek. He spends a lot of  his 
free time playing all sorts of  games, and the World of  Warcraft has always been 
his favourite. Daniel is also very active in all the popular digital festivals and 
events, he never misses a single chance to explore new things at DreamHack twice 
in every year for example. He lives in a small apartment downtown with one cat 
Lotta and he loves inviting friends and colleagues to come over and play video 
games together. Of  course, a couple of  beers would never go wrong neither. 
Daniel is very interested in intelligent products and the new technologies, he really 
hopes that one day his apartment could be filled up with fancy high-tech stuff.  
  
• Lisa Schneider 
Age: 35 
Location: Heidelberg, Germany 
Occupation: HR Manager at Deutsche Bank 
Marital Status: Married 
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Figure 17 Persona 1— Daniel 

Figure 18 Persona 1—Daniel

Figure 19 Persona 2— Lisa
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Lisa is a happily married woman with a beloved husband and two lovely children. 
The girl Laura is three years old and the little boy Max is newly born now. Lisa 
currently lives in a house with a small garden in Heidelberg with her family, and 
she works as a HR manager at a local bank. When Lisa is free from working, she 
likes jogging outside and going to yoga classes at gym sometimes. Lisa’s family is 
very important to her and she loves cooking big dinners for them and baking 
delicious cookies for Laura. Since her kids are still very little, she always pays extra 
attention to the safety measures when she buys appliances for their house.  

• Feng Wang  
Age: 43 
Location: Shenzhen, China 
Occupation: Financial Consultant 
Marital Status: Married 
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Figure 20 Persona 2— Lisa

Figure 21 Persona 3— Feng

Figure 22 Persona 3— Feng
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Feng is a man with a successful career who has been moved to Shenzhen for 
almost 7 years now. He is working as a senior financial consultant in a 
multinational and living in a big apartment with his family. He earns a good salary, 
so he used to invest some money into e.r. real estate or cars. He is always quite 
busy at work or on lots of  business trips, so he doesn’t spend that much time at 
home. His wife normally takes care of  the apartment and the life of  their son who 
is still studying in high school. In his leisure time, he likes to play golf  with his 
business partners, so that they can discuss about work at the same time. 

4.2.5 Mood Board 
Jensen (1999) in The Dream Society mentioned that in his view, consumers would 
shift from buying products to the experiences and emotions covered by products. 
And in line with this vision, Schmitt (1999) stressed that emotions are key to 
developing new products, communicating with consumers, and even in creating 
business partnerships. Thus it is highly important that I reflect the company value 
and convey the right emotions through the design of  the objectives. (Pieter & 
Paul, 2009) According to the company’s requirements, the design of  this product 
should be simple and clean, in order to give customers a refreshing overall 
impression. Based on this, a mood board of  this design concept was made, the 
simplicity and moderne are expressed by neutral colours, straight lines and flat 
surfaces.    

4.3 Ideating  

4.3.1 First Round of Ideating 
Combined  with my research findings and conclusions, I started the early stage 
ideation and brainstorming. (Figure 24 & Figure 25) In my design proposal, I 
would like to focus the design objective on two main aspects.  
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Figure 23 Mood Board
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Figure 24 Brainstorming Sketches— The Tilted Screen Feature  

Figure 25 Brainstorming Sketches— The Tilted Screen Feature and Interfaces
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The first aspect would be the ways of  opening the oven door. More advanced 
solutions could be voice control or even gesture control, so that the users don’t 
need to get physical contact directly with the door anymore. This should 
effectively prevent people from getting hurt accidentally, and also free the users’ 
hands in order to do other tasks. Of  course, other more traditional solutions 
could be an ergonomic handle with good grip, or relieving the door by pressing a 
physical button and so on. But all in all, the safety and convenience should be the 
most crucial factors to consider regarding this matter.         
The second aspect would be the position of  the information display, so that all the 
important information could be conveyed to the users in a more logical and 
ergonomic manner. And the choices of  the position depend highly on the 
position of  the oven itself. For instance, a normal free-standing oven with an 
approximately 1-meter’s height shouldn’t have the display for too low. Similarly, a 
wall oven which has been mounted in a rather high position on the wall probably 
should place this display somewhere at the bottom of  the oven. 
Taken this aspects into consideration, I made digital sketches in order to express 
my thoughts and discuss with others. (Figure 26 & Figure 27) 
In these concepts, my initial idea was to have a large touch screen which can also 
be used as the information display with a tilted surface, so that it can be easier and 
more intuitive for the users to view and operate. And the ways of  opening the 
oven door can vary, depending on the technologies can be achieved and 
manufacture cost. 
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Figure 26 First Round Ideating Concept—Wall 
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4.3.2 Second Round of Ideating and Evaluation  
After the mid-presentation at 2018/03/14, I received feedbacks from the teachers 
and the classmates. The teachers believed that since the company’s main area 
focuses on the development of  high-performance glass, that I should put the glass 
material into the centre of  the design and put more effort into getting the glass 
integrated into the interaction between the users and the objective itself. And 
regarding the design aspect, they pointed out some of  the problems on my 
previous concepts: 
• I should put more focus on the usage of  the glass material, so that the design 

proposal could fit into the company’s objective better. 
• According to some regulations about facilities in kitchen, there shouldn’t be any 

large gaps or negative spaces or large parts protruding in between the appliances 
and furnitures, for that it might cause safety problems, so the tilted feature in my 
concepts needs to be further refined. 

• And the design should fit into Saint-Gobain’s brand image, so that I should also 
consider the context such as which kind of  kitchen context (modern or 
traditional ) does the company hope to fit the oven in. 

I paid a visit at Ikea afterwards, and at their showroom section, I noticed that 
nowadays in the context of  so called “new kitchen”, all the furnitures and 
appliances tend to be neat and flat, with all the unnecessary parts as hidden as 
possible. And also, the customers have the flexibility to shop the ovens and 
burners separately and place them separately.   
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Figure 27 First Round Ideating Concept—Free-standing Range 
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With the feedback I got and the communication results with my contact from the 
company, I adjusted and refined my design direction and proposed another 
concept. According to the company’s clarification, the main purpose of  this thesis 
work is to find a way to put the glass on the spot, to reveal the potential of  the 
material and to show the public another possibility of  using glass in a totally 
different and inspiring way. In this concept, I put emphasise on the glass door 
being the main information display, and I try to weaken the existence of  the touch 
panel. In this way, after setting the programs through the operation panel, the rest 
of  the information exchange between the users and the oven would be done 
mainly through the door. Limited by the technologies so far, the users can’t touch 
the glass part directly, in this case, a touch panel or physical buttons are necessities 
to have. And also, all the graphics or symbols which are shown on the glass have 
to be stationary. As for the design aspect, the requirements from the company are 
to keep it simple and welcoming for the average waged consumers, and this 
concept is not aiming for luxury or exclusive as mentioned before. Figure 28 is the 

overview of  this design proposal, as can be seen from the sketch, the proportion 
of  the glass door has been extended as much as possible to provide a better view, 
and the space for the touch panel has been removed a lot accordingly. In the 
following illustrations (Figure 29), I imagined a scenario to demonstrate one way 
to get the glass door involved into the interaction process. For instance, after the 
user turns on the oven and chooses a predetermined cooking program (in this 
case turkey for example) via the touch screen, the oven starts to work 
automatically. And when no one is around, the oven door stays normal and 
unchanged. But if  the user comes up closer to check the food  inside through the 
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Figure 28 Second Round Ideating Concept



Approach and Implementation

!38

Figure 29 Second Round Ideating about Interaction 
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door, with the help oh a microwave sensor (motion detector)[45] or an infrared 
detector[46], the oven detects the approach of  the user and shows the 
information on the door. After the user leaves, the information disappears again 
to save the energy. And with a thermometer inserted inside the food and linked to 
the oven, the programs with certain algorithm could be able to convert the time 
unit into “how well the food is done” during the cooking process, and this 
information would appear on the glass door with the first priority. Since what the 
oven users care the most is when can the food be done, and this question can be 
simply converted into how well the food is done (i.e. percentage) which would be 
even more obvious. So during the cooking process, every time the user comes 
near the oven to check, the real-time information of  the food state will present on 
the glass door. And when the cooking is nearly finished, the whole oven door 
would turn into red or orange to remind the user about the cooking, so the user 
can easily notice the countdown even from a distance. And when the cooking is 
completely done, the door would turn green which indicates the completeness of  
the whole cooking process. In this way, the advantages of  the new properties of  
the glass material could be taken the most, and the delivery of  the most crucial 
information could become more intuitive and user-friendly.       

4.3.3 Third Round of Ideating and Evaluation 
After I proposed the concept stated above to the company, they were interested in 
it and agreed on keeping this concept, but they added another delimitation into 
this design task, which was to integrate the touch panel the glass part. This means 
the front part of  the oven would preferably be composed by one big and 
complete glass door with a handle on top, and my task in this ideation session 
would be to find a smart solution to solve the potential problems by doing so.  
With this delimitation, I proposed three possible solutions to solve this problem. 
The first proposal was the simplest yet the most conventional one. By making the 
control panel part as small as possible and using the same kind of  surface 
treatment all over, we can create a clean and unified impression on the aesthetic 
aspect of  the design, similar to one of  the competitor’s products showed in Figure 
30.     
The thought behind the second concept (Figure 31) was to take good advantage 
of  the total thickness of  the door and to create a slightly recessed and tilted 
surface on the first layer of  the glass door. By placing only the necessary physical 
buttons or touch panels on that surface to save the space for bigger digital 
displays. In this case, we can manage to separate the control panel and the display 
and then integrate the display on the glass layer instead.  
And the thought for the third concept (Figure 32) was similar to the second one. 
Placing the buttons or touch panels on the handle could also be a solution to this 
delimitation.                
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Figure 30 Third Round Ideating Concept 1 

Figure 31 Third Round Ideating Concept 2
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4.3.4 Forth Round of Ideating and Evaluation 
After the meeting with the company about the results from the third round of  
ideation, they thought the first solution was too conventional yet not exciting 
enough for the manufacturers nor the customers, thus they were more interested 
into the other two solutions. But the other two solutions had disadvantages as 
well, because after integrating the display on the glass layer, when the door is 
open, the display will not be accessible anymore. In order to let the users have the 
option to make some changes in settings at any time or be able to stop the oven 
when emergency occurs, some refinements on these concepts were still needed.  
Taken the company’s suggestions into consideration, I’ve come up with another 
solution. (Figure 33 & Figure 34) In this concept, there would be an open space at 
the bottom of  the oven body along with an axis and two slots for rotation 
movement. The thought was to allow the oven door to be able to rotate after it is 
being opened and in the end being slid into the body at the bottom, and it will 
stop at where the handle is being placed. There will be two additional displays 
with touchable buttons placed on the sides of  the inner layer of  the glass door. 
The left display is to show the timer setting and the right display is to show the  
temperature setting along with an emergency stop button, in case the users want 
to make adjustments on their previous settings.  
And as for the control panel at the top, there will only be nine physical buttons to 
control the oven settings which is simple and minimal regarding the functions.[47]   
Regarding the details of  the final concept, a few changes were made afterwards in 
order to make the design more ergonomic, and the results will be presented in 
next chapter.         
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Figure 32 Third Round Ideating Concept 3
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Figure 33 Forth Round Ideating Concept 

Figure 34 Forth Round Ideating Concept 
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4.4 Prototyping 

4.4.1 PMMA 
PMMA, refers to Poly methyl methacrylate, also known as acrylic or acrylic glass is 
a transparent thermoplastic often used in sheet form as a lightweight or shatter-
resistant alternative to glass.[48] In the physical model, due to transportation and 
safety matters, PMMA will be used to prototype the door as a substitute for real 
glass.  

4.4.2 Transformer and LED Stripes 
In the physical model, LED stripes are used to light up the engraved PMMA 
pieces to imitate the effect of  an LED screen. All the LED stripes are welded with 
wires and connected with a transformer, and they will light up when electricity 
applied.  
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5. Result 
5.1 The Aesthetics 
According to Amaresh and Ashish (2007), the symbolic quality of  product form 
belongs to the study of  product semantics, both in cognitive and social contexts 
of  their use. And specific object features, often refer to the designers’ subjective 
interpretation, can evoke specific emotions to some extent. In their Emotional 
Response Model (ERM) (Figure 35), the structure is as follows: Object features 
which include aspects of  form, colour and texture of  an object, socio-cultural 
background, personal preferences, emotional features perceived (such as “sporty” 
or “aggressive”), and primary emotions (such as “joy” or “surprise”). 
Similarly, Oya and Bahar (2003) described product semantics as an approach to 
developing a visual vocabulary in products which can give them an immediately 
identifiable set of  mainly visual clues, sometimes might be tactile or auditory. Both 
the whole products and its individual parts should communicate the intended 
messages, which means the designers themselves should be very clear what should 
and what should not be communicated through the products. In this case, my 
intention of  the design of  the oven was to make this product self-instructing and 
convey the correct information as well as the company value.   
The basic shape of  the oven body as a cube is a standard for wall ovens, and the 
choices of  the sizes will be further explained later. 
As Sara (2002) mentioned, Semiotics can be used to analyse underlying values and 
concepts in design like the complex interplay between meaning and form, which 
means the form can be used to express a certain feeling. In order to carry out the 
mood board and fulfil the requirements on the aesthetics, I did ideation sketches 
about the shape and curves on the splitting feature between the door and the top 
part of  the oven body. For instance, according to one of  the Adrian Forty’s (1986) 
analyses about the streamlining, the slick, clean surfaces were not only a nice and 
modern style but signified the hygiene, cleanliness and comfort that were shared 
by consumers.    
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Figure 35  Emotional Response Model (ERM) from Amaresh and Ashish (2007) 
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And this is exactly the correct feeling I wanted to convey through this kitchen 
appliance. The idea was to keep the appearance simple and modern, so it fits into 
most of  the kitchens with different decoration styles, at the same time, the 
dynamic split line indicates that this product has an unprecedented dynamic way 
of  interacting. After the evaluation, we decided to choose the third concept in 
Figure 36. And how the product looks inside a kitchen context can be seen in 
Figure 37. Similarly, the design of  the handle which is a textured aluminium bar 
with an oval cross-section aims to express the same overall feeling.  
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Figure 36 Shape Ideation 

Figure 37 A Rendering Image about The Oven in Kitchen Context 
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Associations with colour are defined, in part by Faber Birren (1961) by our senses, 
language, objects (or forms), and personality characteristics. Colour conveys 
moods which attach themselves to human feelings and our psychic make-up in an 
almost automatic fashion. [49] As it can be seen from the pie charts below from 
Birren’s research, the phrase “High Quality” is dominated by the colour black. 
And at the same time, “High Technology” is used because it carries (through mass 
media) characteristics of  high quality. In addition to high quality, high technology 
seems synonymous with reliability and dependability. (Table 4 to Table 6) In this 
thesis, the core value of  innovation and new technology were supposed to be 
reflected through the colour choices as well, thus with Birren’s theory as a 
guidance, the overall colour composition was decided to be a combination of  
black and grey. In coordination with a textured aluminium finishing on the handle 
bar, the whole product conveys the feeling of  innovation, high-quality but yet low-
profile.  
     

5.2 The Dimensions 
In the final concept, the dimension of  the oven body is approximately 60*60*60 
cm. The size of  the oven door is approximately 57.70*60 cm, while the space 
which is transparent has the size of  40*52 cm. The rest of  the edge around the 
transparent part will be coated in darker colour in order to cover and hide the 
inner structures of  the oven from being seen by the users. And the door handle is 
located above the transparent part which has a size of  55*2 cm. 
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Figure 38 Dimensions of The Concept—Front View  
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Figure 39 Dimensions of The Concept—Top View  
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5.3 The Components and Manufacture 
At which height to install the wall oven in the kitchen really varies from case to 
case. Under most of  the circumstances, the oven manufacturers provide 
specifications with recommended installation height for users as references. And 
the main concern regarding this matter is the safety issue. In this case, the oven 
door will be a drop-down door which covers the whole oven body rather than just 
the cavity. Thus, when it is mounted too high, it can be a burn hazard for the user. 
Ideally, a drop-down door should be placed below waist height.[50]  
According to an anthropometric data form a survey among US personnel in 1988, 
the mean of  waist height among female is 105.65 cm and 112.71 among male. [51] 
So in this case, I chose to have the oven placed in the height of  100 cm as an 
example of  installation in the prototype later.         
And the Figure 40 shows the major components of  the oven, the exterior case of  
the oven could be stainless steel as what a standard oven should be. And all the 
pieces will be mounted together by screws.    

5.4 The Interfaces 
Person (2003) pointed out that emotional response is a result of  an interaction 
between an individual and a product, and this interaction happens within a context 
(interaction context and the larger, social context). In the final concept, in order to 
save space and take full advantage of  the glass door, the displays will be integrated 
on the glass. Thus, on the top of  the oven will be a small space for a control panel 
which is fixed on the oven body. There is a power button to the bottom left of  the 
panel controlling the on and off  of  the oven, and next to it is a cluster of  arrows 
for navigation on the displays. The cluster of  the arrows has been rearranged to 
be more intuitive and clearer to operate for the user. To the right will be a “return 
to the previous page” button and an “OK” button to confirm the settings. And to 
the bottom right is also a “START” button to start the cooking program which 
has been chosen. 
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Figure 40 The Components
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According to the delimitations mentioned above in Chapter 1.4, the design of  the 
interfaces are not the main part of  this thesis work, so the interfaces and graphics 
presented in Chapter 5.4 and 5.6 are examples and demonstrations about how this 
part of  design could look like in the future development of  this product. 
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Figure 41 The Control Panel of  The Oven   

Figure 43 Examples of Interfaces on Main Display—2  

Figure 44 Examples of Interfaces on Main Display—3   

Figure 42 Examples of Interfaces on Main Display—1  
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Figure 42, 43 and 44 give an example of  how the interfaces flow on the main 
display of  the glass door. After the oven is turned on, the home page with a 
display showing current time and buttons with different functions will show up on 
the LED display 1 which demonstrated on Figure 38. The user can navigate 
between different functions by pressing the arrows on the control panel and press 
“OK” to confirm. If  the user wants to choose a cooking mode, by using the 
arrows, he/she can browse left to right and then decide a mode to continue. After 
choosing the mode, the user will have the freedom to customise the parameters by 
changing them and to save the settings as “favourite mode”. The font being used 
in these interfaces is Arial Rounded MT Bold. 
Similarly, Figure 45and 46 give example of  the display on two additional screens 
located on the inner layer of  the glass door which were demonstrated in Figure 
39. After the user has set the cooking program and opened the door to place the 
food inside, these two screens will be used as the last reminders about the two 
most important factors during the cooking process—Time and Temperature, so 
that the user has the freedom to make some final changes about the parameters 
before he/she actually starts the program without closing the door again.     
Display 2 to the left is used to display the temperature and display 3 to the right is 
used to display the time. By pressing the up and down arrows, the user can be able 
to change the numbers. And there is also a “STOP” button at the bottom right for 
emergency use, if  some emergency such as fire has been detected, the user has the 
option to press the button and stop the electricity.  
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Figure 45 Interfaces on Secondary Display—Left   

Figure 46 Interfaces on Secondary Display—Right   
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5.5 The Function Features 
As can be seen from Figure 47, in this concept, the oven door can rotate along an 
axis located at the bottom of  the body, and the rotation angle can reach up to 90 
degrees. When the door is opened as parallel to the horizontal line, it can also be 
slid into a space at the bottom of  the body. In this way, without the door hanging 
in the air, the oven can save more space in the kitchen. And one-hand operation 
can become safer and easier and requires less force.   
Figure 55 to 58 show how the door moves in the prototype.   

5.6 The Interaction Features 
The glass has the property of  showing still images or graphics in different colours. 
As it shows in Figure 48 to 52, with the help of  a motion detector, which can be 
able to sense people approaching, the door would turn into a large display for 
important information in cooking progress. When no one is around in the 
kitchen, the oven stays normal to reduce energy consumption (Figure 48). Since 
the range of  the motion detector can reach up to 6 meters, in that case, when 
someone walks into the kitchen, he/she will be detected and the information will 
be seen from a distance. If  the user approaches and reaches the detector’s range, 
information regarding the cooking progress will appear automatically on the door, 
so that the users can be able to see it even from a distance (Figure 49). The 
information will disappear once the user has left. When the cooking process is 
nearly finished, the colour of  the entire door will change slightly to remind the 
user to check the food in time, and when the user approaches to check, the colour 
will disappear and the information graphics will appear again. (Figure 50&51) And 
there will also be a reminder when the cooking is complete. (Figure 52)   
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Figure 47 Oven Door Movement  
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Regarding the choices of  colours of  the graphics, red colour indicates 
‘Importance’, red offers the proven physiological effects of  increasing blood 
circulation, quickening breathing and tasing metabolism. Red elements are more 
noticeable and adding a sense of  importance. Thus it’s a great highlight for 
elements which need attention. In this case, I chose to show the colour red on the 
oven door when the users need to be reminded when the cooking process is 
almost done. Similarly, colours like orange has similar effects but different levels. 
Orange shares red’s stimulating aspects, but to a less degree, so it’d be less 
aggressive compared to red. So depending on the degree of  emergency, orange 
could also be considered in this case as well. [52]  
The graphics on the door can be found in Appendix 6. 
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Figure 48 Interaction on The Door—1  Figure 49 Interaction on The Door—2  

Figure 51 Interaction on The Door—4  

Figure 52 Interaction on The Door—5  

Figure 50 Interaction on The Door—3  
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5.7 Poster 
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Figure 53 Final Poster   
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5.8 Prototyping and Physical Model 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Figure 54 Prototyping Process   

Figure 55 PMMA Prototypes Imitating Display Using Edge Lighting Technology 



Conclusion and Discussion

!56

Figure 56 Prototype Details 1

Figure 57 Prototype Details 2
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Figure 58 Prototype Details 3

Figure 59 Exhibition in Campus Arena   
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6. Conclusion and Discussion 
This chapter contains the discussion and conclusion of  the thesis work. 

6.1 Discussion of The Methods 
When I started the design process, I combined two different methods as a guide 
for my work, the first one was Bootcamp Bootleg and another one was Research 
Learning Spiral. Because based on my initial understanding of  the design tasks, 
more research work regarding the user research and user experience study would 
be involved in the process. So I thought I could use Research Learning Spiral as a 
supplement to Bootcamp Bootleg’s Empathy and Define phases. But later in the 
design process, I realised that Bootcamp Bootleg itself  is sufficient enough to 
assist the conduction of  user research and user study, and mentioning another 
theory even made the method implementation confusing and unclear to the 
readers, so together with the advice from the thesis opponent, I discarded the 
Research Learning Spiral in the later versions of  report.  
The design brief  which was proposed by Saint-Gobain in the beginning was very 
general and loosely defined. The advantage of  doing so was that I had been given 
a lot of  freedoms in the early stages and I was allowed to think out of  the box. 
But the drawbacks were that it was very difficult to propose concepts which do 
not yet exist on the market without a clear a direction or specific requirements 
about what they wanted to achieve. And also some misunderstandings between I 
and contact happened during this process due to this open proposal.  
The Gantt-schedule was followed as planned until the prototyping phase was 
complete. The ideation phase took slightly longer than I expected because there 
were a lot of  iterations regarding the details of  the final concept, and sometimes, 
additional research had to be done in order to make those changes. But I managed 
to win this time back by doing different tasks in parallel. 
During the Empathising phase, I did online survey on a large scale for the first 
time and received an abundant amount of  respondents, which provided a good 
understanding and insights about the oven market and the user behaviours. And 
the findings and analyses were valuable as a starting point to the company if  they 
were willing to do further research and development on this concept. And the 
analyses were also crucial when it came to decisions on the design specifications. 
And since it was very difficult to find users who have been using similar products 
to interview, creating personas helped a lot in this stage. 
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The defining and ideating phases were the stages that I struggled the most. As I 
mentioned earlier, the design brief  was too general in the beginning and there 
were some misunderstandings between I and Saint-Gobain regarding the company 
values and the focus points, so I had to adjust and alter my design objective to 
some degree after the mid-presentation. This caused some confusion both to 
myself  and to the examiners at school and even a slightly delay in the progress. So 
I had to do several more rounds of  ideating in order to get it back to the right 
track and somehow compromise in order to make both sides satisfied. After the 
mid-presentation, the design objectives was more defined than in the beginning 
and also more delimitations regarding the functions were added into the design 
task. And also, since I’ve been contacting with my contact Louis at the company 
throughout the whole process, there were many times that the decision making 
was based more on personal preferences and opinions, which was not very 
sufficient when it comes to choosing concepts to work further with. And other 
than personal preferences, decision making should have appropriate scientific 
supports to back up as well. 
Since the company helped me with preparing some parts for the physical model, I 
had fewer troubles when it came to prototyping. But still, there were some 
problems which  could not being foresaw and planned such as operating CNC and 
assembling the different parts, so the time margin was still very tight.  
Overall, the testing about this thesis work was not very sufficient. Regarding the 
aesthetic and ergonomic parts of  the oven, I did simple prototypes before 
finalising the concept in order to test the form and the dimensions. But after the 
concept being finalised, the testing became tricky since I didn’t have access to the 
real technology. If  this work was about to continue, how to conduct a well-
organised testing based on scientific tactics is a very crucial matter to be further 
discussed with the company. And also, if  I had more time, the testing regarding 
the interfaces both on the control panel and the glass door should be conducted 
using focus group, the height for placing the oven needed to be tested in order to 
achieve the best performance.                             

  

6.2 Discussion of The Results 
My first research question was “What are the trends in today’s oven market?”. I 
would say this question was answered by the results of  competitive analysis and 
market trend analysis. With the popularisation of  IoT, electronics on the market 
tends to go digital and ovens are no exceptions. But this trend is not always 
necessary nor user-friendly, thus the result of  this thesis thrived to provide a more 
ergonomic solution which was innovative but yet traditional in some ways. 
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The second research question was “What are the oven users’ behaviours and how 
do they wish to interact with their ovens?” This question was answered by the 
results of  the online surveys and the talking form potential users. Through the 
survey analyses, it was very clear that what factors the users care the most during 
the cooking, and those factors are universal regardless eastern or western societies. 
To reflect the findings in the final concept, the rotation and slide-in movement are 
meant to help the users open and close the oven door more safely and easily, and 
to save space in the kitchens in the mean while. The enlarged transparent oven 
door serves a purpose as providing better and clearer view of  the interior and also 
providing crucial information during cooking process. 
My last research question was “How can we emphasis on the implementation of  
the glass and add value on the glass material for the manufacture?”  To answer this 
question, a lot of  ideations and discussions with the company were conducted. In 
order to make the best use of  the properties of  the smart glass, a motion detector 
was added in the final concept to help the oven detect the approach of  the users. 
In the concept, after the approach of  the users detected, the glass door can display 
different information regarding the different stages during cooking process by 
showing graphics or changing colours. And with the help of  the glass 
implementation, the oven can become more ergonomic to use and also more 
intriguing to the users.  
All in all, the reason why the final product has its design can be seen as a result of  
multi factors. It was a reflection of  the expectations from the consumers, a choice 
based on the design principles and the emotions which should be expressed and 
conveyed, a solution to the task given for promoting the application of  the new 
materials.    

6.3 Discussion of Future Improvements 
Because of  the limited time frame, there came to a time when I had to stop 
refining the details and focusing on finishing the thesis work. But as always, there 
are a lot of  spaces for improvement in many aspects. And since this thesis work 
was very conceptual and at an early exploratory phase, there are many details 
which need to be reconsidered. Some of  them are worth mentioning here. 
• It should be possible to integrate or merge the control panel in the final concept 

with the glass door when the technology becomes more mature, or the design 
can be simplified by having control panel together with the digital display fixed  
at the top as every other traditional ovens. 

• Regarding the number of  the displays, it was not the most desirable solution, 
but it was the demand from the company. The two additional displays on the 
inside of  the door might need to be removed, since we are not completely 
certain if  it is against the safety measures by having displays on the inside. And 
having additional displays will add a lot of  manufacturing costs as well.    
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• Since this thesis work was very much of  a user-centred design, so it can be of  
great value for future improvements to do more user studies or testing regarding 
the interaction between the users and the oven. For now, the interfaces I had 
were just demonstrations about how it could look like, and the decision making 
was not based on rigid testing. Thus, focus groups should’ve been conducted to 
test the feasibility of  the graphics on the oven door if  I had more time.      

6.4 Discussion of Communication 
Generally, the communication with my contact person worked out very well, we 
could be able to reach mutual understanding and he was satisfied with the results 
in the end. In the beginning, we were a little bit lacking communication and that 
was when some confusions happened. But after the mid-presentation, we talked 
through the problems immediately and made quick adjustments about the design 
objective, and we had scheduled Skype meetings for check points every week to 
keep in close contact with each other, and this made the flow of  the work smooth 
again. It’s always good to have a user-driven rather than a company-driven design.   

6.5 General Conclusion 
The goals of  this thesis work have been met and Saint-Gobain was content with 
the achieved results. There for sure are things that can be improved and lessons 
learned which can come to use in the future works, but I’m also content to 
achieve the results at this moment. It was a good experience to collaborate with a 
company during the thesis, and I’m also glad that I chose this topic since I’ve 
always been interested in interaction design, and this thesis might as well be a 
starting point for a transition to another branch of  design field.   
And this time I was very aware of  the importance of  time planning from the 
previous projects’ experiences, so throughout the process, I’ve been writing my 
report and kept documenting my progresses constantly, so I could have a clear 
timeline for each stage of  my work without being stressed or confused.      
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9.2 Survey 1—Customer’s Views towards Ovens and The 
Oven Market (European) 
Q1 In which city and country do you currently live in?   
 Country: _____ 
City: _____    
Q2 What is your age now? 

       Below 18 
       18-25 
       26-35 
       36-45 
       46-55 
       Above 55 

Q3 Which type of  oven are you currently using? 
      Free-standing or Slide-in Range 
      Wall Oven 
      Toaster Oven 

Q4 What do you do the most frequently with your oven? 
      Roasting 
      Heating 
      Baking 
      Broiling 
      Other (please specify): _____ 

Q5 Which type of  interaction do you have on your oven right now? 
      Oven with physical knobs only 
      Oven with physical knobs and digital display 
      Oven with touch-control screens 
      Oven with touch-control screens and Wi-Fi connectivity 
      Other (please specify): _____ 

Q6 Are you interested in buying an "smart" oven which can be controlled by your 
mobile phones or other devices via Wi-Fi? 

      Yes 
      No 
      I’m not sure 

Q7 What are the reasons behind your decision in Question 6? 
      I'm satisfied with my current oven 
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      The functions are unnecessary for me 
      It depends on the price 
      I'm not comfortable with this up-to-date technologies 
      I'm curious and I'd like to try it out 
      I've tried it and I believe It works better than the traditional ovens 
      The high-tech seems really fancy and cool to me 
      Other (please specify): _____ 

Q8 Do you have any troubles or inconvenience when operating your own oven? 
      Yes 
      No 
      If  yes, please specify: _____ 

Q9 What are the most important factors for you to consider if  you are going to 
shop a new oven? 

      Whether the price is reasonable 
      Whether the cooking performance is good and effective  
      Whether the safety precautions are good and considerate 
      Whether the interaction (e.g. icons on buttons and knobs, operation 
command) is simple and intuitive 
      Other (please specify): _____ 

Q10 In which ways do you wish that your current oven can be improved? 
        No, I can't think of  anything to improve 
        Yes, I have something in mind (specify): _____ 

Ps: Among all the questions, questions 7-10 are open questions which encourage 
respondent to talk about their own thoughts. 

9.3 Survey 2—Customer’s Views towards Ovens and The 
Oven Market (Chinese) 
Q1 Where do you currently live in China? 
      Province: _____ 
      City: _____ 
Q2 What is your age now? 

      25 and below 
      26-55 
      55 above 

Q3 How frequently do you use oven to cook? 
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      I seldom use oven 
      I use oven occasionally 
      I use oven quite often 

Q4 What do you do the most frequently with your oven? 
      Baking 
      Heating 
      Roasting and Broiling 
      Other (please specify): _____ 

Q5 Which type of  oven are you currently using? 
      Free-standing or Slide-in Range 
      Wall Oven 
      Toaster Oven 
      I don’t have an oven 
      The reasons for not having an oven are (please specify): _____ 

Q6 Which type of  interaction do you have on your oven right now? 
      Oven with physical knobs only 
      Oven with physical knobs and digital display 
      Oven with touch-control screens 
      Other (please specify): _____ 

Q7 During the cooking, what information is the most important for you conveyed 
by an oven? 

      The real-time internal temperature 
      The real-time state of  the food inside 
      The on-going cooking duration and the time left 
      Others (please specify): _____ 

Q8 Do you have any troubles or inconvenience when operating your own oven? 
      Yes 
      No 
      If  yes, please specify: _____ 

Q9 If  you are going to shop for an oven or change for a new oven, in which 
ways  do you wish that your current oven can be improved? Please share your 
thoughts. 
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9.4 The Analysis of Survey 1 
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Figure 61 Survey 1 Analysis (1)

Figure 62 Survey 1 Analysis (2)
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Figure 63 Survey 1 Analysis (3)

Figure 64 Survey 1 Analysis (4)
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Figure 65 Survey 1 Analysis (5)

Figure 66 Survey 1 Analysis (6)
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Figure 67 Survey 1 Analysis (7)

Figure 68 Survey 1 Analysis (8)
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Figure 69 Survey 1 Analysis (9)

Figure 70 Survey 1 Analysis (10)
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9.5 The Analysis of Survey 2 
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Figure 71 Survey 2 Analysis (1)

Figure 72 Survey 2 Analysis (2)
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Figure 73 Survey 2 Analysis (3)

Figure 74 Survey 2 Analysis (4)
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Figure 75 Survey 2 Analysis (5)

Figure 76 Survey 2 Analysis (6)
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Figure 77 Survey 2 Analysis (7)

Figure 78 Survey 2 Analysis (8)
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Figure 79 Survey 2 Analysis (9)
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9.6 Graphics on The Oven Door
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Figure 80 An Example of Graphics on Oven Door
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