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Abstract 
In this project a new interface for the Control Panel to an Electrolux Dishlex 302 
dishwasher has been developed. The aim was to make the interface easier for 
consumers to interpret. The target group for the DX302 dishwasher are people 
recognised to be culturally active, not very athletic and that do not trust commercials. 
The typical frustrations for them are complexity, no time to relax and reading 
manuals. Therefore it is important that the product is easy to use, maintain and 
understand, i.e. no hassles. 
 
Interviews with people concerning how to use the DX 302 and talking to experts well 
introduced to the consumer problems have been the main sources of information to 
specify the issues users may experience when trying to interpret the interface. 
 
Systematic Problem Solving is the methodology used in the project. It is well known 
and a good help in product development. Brainstorming, Benchmarking and useability 
tests are some methods used to find solutions to the established problems. 
 
The employees at Electrolux have been informed about the work progress on a 
weekly basis. Half way through the project a smaller presentation was given. When 
all the gathered information had been analysed the final concept was put together. 
Construction drawings in Pro-Engineer were made in Adelaide. The construction 
drawings were used to print out a Rapid prototype in Sydney and to create images in 
Alias Studio Tools. 
 
The final concept has a more modern look created with Electrolux brand language as 
a guideline. The new interface contains four round buttons, one for each wash 
program. They are made of transparent plastic and have a light inside which functions 
as an indicator for the program in use. The programs have clear names to give the 
right information to the user. The Control Panel has a round Power button to 
deactivate the Button Lock and turn the electricity off. The wash progress indicators 
give feedback on what the dishwasher is doing at the moment and when it is ready. 
The ellipse shaped display is only showing the time left of a wash to avoid 
misunderstandings. The conclusion of this project is a Control Panel with a very user 
friendly and intuitive interface. 
 



Sammanfattning 
I det här projektet har en ny kontrollpanel till diskmaskinen Electrolux Dishlex 302 
utvecklats. Målet var att göra gränssnittet lättare för användarna att tolka. Målgruppen för 
diskmaskinen DX302 är människor som är kulturellt aktiva, inte så fysiskt aktiva och som inte 
tror på reklam. De typiska frustrationerna för dessa människor är komplexitet, att det inte 
finns tid till att slappna av och att läsa instruktionsmanualer. Därför är det väldigt viktigt att 
produkten är lätt att använda, underhålla och förstå, dvs. inget krångel. 
 
Intervjuer med människor rörande användningen av DX 302 och samtal med experter väl 
insatta i ämnet har varit den största källan till att kunna specificera problemen när det gäller 
att tolka gränssnittet.  
 
Systematisk problemlösning är metoden som använts i projektet. Det är en vedertagen metod 
och en stor hjälp i produktutveckling. Brainstorming, benchmarking och användartester är 
några av metoderna för att hitta lösningar till de fastställda problemen.  
 
Arbetarna på Electrolux har varje vecka blivit informerade hur arbetet har fortskridigt. 
Halvvägs in i projektet hölls en mindre presentation. När sedan all insamlad information var 
färdiganalyserad togs det slutgiltiga konceptet fram. I Adelaide gjordes konstruktionsritningar 
i Pro-Engineer. Ritningarna användes senare i Sydney till att ta fram en Rapid prototype och 
togs därefter in i programvaran Alias för att göra 3D-bilder. 
 
Det färdiga konceptet ger ett mer modernt intryck med hjälp av Electrolux formspråk i åtanke. 
Det nya gränssnittet innehåller fyra runda knappar, en för varje diskprogram. De är gjorda av 
transparent plast och har ett lyse i sig som fungerar som en indikator när ett diskprogram är 
aktivt. Programnamnen är tydliga för att kunna ge användarna rätt information. 
Kontrollpanelen har en rund Power knapp som avaktiverar Button lock och elektriciteten. 
Diskprocessens indikatorer ger feedback om vad diskmaskinen gör för tillfället och när disken 
är klar. Den ellipsformade displayen visar bara den tid det är kvar på programmet för att 
undvika missförstånd. Slutsatsen av detta projekt är en kontrollpanel med ett mycket 
användarvänligt och intuitivt gränssnitt. 
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1 Introduction 
This project is the final part for the Engineering Degree, Ergonomic Design and 
Production. It is carried out at Electrolux Dishwashing Plant in Adelaide, Australia 
and last for twenty weeks. The purpose of the work is to put theory into practice. 
Luleå University of Technology cooperates with CAMR, Centre for Advanced 
Manufacturing Research, at University of South Australia. The centre provides master 
thesis placements within the industry sector in Adelaide. 

1.1 Electrolux – Company background 
Axel Wennergren founded Electromekaniska in 1910 in Stockholm, Sweden. The 
name was changed to Electrolux AB as the company amalgamated with the vacuum 
cleaner company AB Lux. Today, Electrolux has approximately 82 000 employees in 
60 countries all over the world. The head office is located in Stockholm, Sweden.  
 
Every year, customers in more than 150 countries buy over 55 million Electrolux 
Group products for both consumer and professional use. The Electrolux Group 
includes famous appliance brands such as AEG, Electrolux, Zanussi, Dishlex, 
Westinghouse, Simpson, Chef and Husqvarna. 
 
Electrolux Australasia is Australasia’s leading white goods company and the world’s 
largest producer of powered appliances for kitchen, cleaning and out-door use. 
Locally they have four manufacturing plants and more than 3000 employees. 
Electrolux has a local commitment to provide service, quality and delivering the most 
relevant consumer solutions. 
 
Appliances manufactured in Australasia by Electrolux are marketed under the brands: 
Westinghouse, Simpson, Electrolux, Chef, Dishlex and Kelvinator. The company's 
four manufacturing plants in Adelaide produce cookers, rangehoods, washing 
machines and dryers, dishwashers and appliance motors. The manufacturing plant in 
Orange, 250 km west of Sydney, produces refrigerators and freezers. A further plant 
in Christchurch, New Zealand produces cookers.  

1.2 Project background 
Electrolux Home Products, Australia receives a considerable number of service calls 
from customers who cannot get their dishwashers to work properly. Many of the 
problems arise due to a complicated control panel interface and are not necessarily 
software or hardware errors/defects. Sometimes functioning machine parts are 
unnecessarily exchanged. This often happens because the customer is not aware of 
what the different functions do or accidentally use functions they do not know exist. 
 
Similar control panels are used in Europe, but the percent of service calls connected to 
the panel are less then half the percentage in Australia. This difference may be partly 
because the Australian control panel has multi-functional buttons. The dishwashers in 
Europe are rarely equipped with multi-functional buttons.  
 
Consumer research shows that there is a demand for better feedback from the 
dishwasher interface. 
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1.3 Project outline 
The task is to investigate and improve the customer interface and the satisfaction in 
purchasing a new Electrolux Dishlex 302 dishwasher.  

1.4  Objective 
The aim is to increase the customer satisfaction in the purchasing of a new Electrolux 
dishwasher. By improving the control panel interface, this can be achieved.  
 
A redesign of the interface of the Control Panel will be made in order to make DX302 
appeal to customers in the bull’s eye of the specific Dishlex market segment. The 
market segment for Dishlex is people who appreciate a dishwasher, which is easy to 
use, easy to understand and maintain and that allows time for relaxation. This target 
group does not want to read instruction manuals.  
 
A customer feeling in control of their new dishwasher will be a more satisfied 
customer. This will reduce the amount of service calls related to the control panel. 

1.5 Scope 
The project will deal with the Dishlex DX302, which is the highest selling Electrolux 
dishwasher in Australia.   
 
Benchmarking and customer research will be included in the work. The outcome of 
the research process will be analysed and the result put together as a new control 
panel interface concept.  
 
To introduce an entirely new design of the control panel and electrical controller 
requires involvement from many different parties around the world and brings 
additional costs when it comes to manufacturing. Therefore a recommendation of 
functions in the existing control panel will be given, as well as a design of the 
ultimate panel. The work will be summarised in a written report, visualised in 3D-
drawings and built as a Rapid Prototype.   
 
Costs will be considered, but no detailed cost estimate will be done. 

1.6  Timing chart 
The project is planned to go on for 20 weeks. Milestones are created in Microsoft 
Project, to mark the different stages of the project as well as deadlines for decisions. 
To spread the workload evenly over time, a more detailed plan is made every week. 
The result of the past week is discussed at a weekly meeting each Friday. 

1.7  Resources 
The resources available in this project are as follows: 
• Electrolux Dishwashing Plant Adelaide, Australia:  

Supervision, premises, computers, dishwashers 
• University of South Australia, Centre for Advanced Manufacturing Research, 

Adelaide, Australia: 
Supervision, premises, Technical Literature, Computer 

• Luleå Tekniska Universitet, Luleå, Sweden: 
Supervision 
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2 Theory 
In this chapter a short description concerning the relevant theory for the project will 
be presented.  

2.1 Dishwasher testing according to the Australian Standard 
Every dishwasher put out on the market in Australia must be tested according to the 
Australian Standard, which is a set of performance requirements concerning energy- 
and water consumption, washing- and drying- performance etc. The reference 
machine is a dishwasher, which is specially constructed and calibrated for the testing 
procedure. At this stage, the reference machine is a Miele G590. The tests have to be 
performed at least once on three different machines of the same model. 
 
According to the Australian standard, a twelve-plate setting is to be soiled with egg 
yolk, spinach, infant serial, tomato juice, tea, dried skim milk and margarine, so called 
soiling agents. The measurement of soiling agents and the conditions under which 
they are to be applied are stated in the Australian Standard folder. The standard for the 
dimensions and the appearance of the crockery, glassware and cutlery used in the test 
is also carefully stated in the folder. When soiled, the dishes should be left for 15 to 
18 hours for the soiling agents to dry on them.  
 
The supplier should nominate the program to be used for the test wash. This should be 
the program recommended for a normally soiled load. If the dishwasher has a Regular 
or Normal Eco program, the tests are run on this program. The reference machine 
should use the Gentle 45 program. The detergent and Rinse Aid used should be 
according to what is stated by the supplier. 
 
After the wash, all crockery, cutlery and glassware are checked under a strong light in 
a specially designed viewing cabinet. The wash performance is evaluated by 
observing the amount of stains on the dishes. All items in the load get a wash score 
and these are summed to give a total score. The score cannot be lower than 90 percent 
of the score of the Miele reference machine. The drying performance is evaluated in a 
similar way, but in this case it is the amount and size of water drops on the dishes that 
gives the score. 
 
2.1.1 Energy saving – The Star Rating System 
All dishwashers and other white goods products sold in Australia must be equipped 
with the Star Rating labelling. The Star Rating System gives the customer information 
of how much energy the machine uses. It is a six-step comparative rating system, 
where more stars means more energy efficiency, fig 1. 
 
The energy consumption of a dishwasher is measured under conditions specified in 
the Australian Standard, which is found on the website for the Australian Energy 
Rating. This website is owned by the Australian Government. 
 
The measuring of energy efficiency is based on the assumption that the dishwasher is 
run seven times per week in a year. The program used for energy labelling is currently 
the Normal or Regular program. If the dishawasher has an Eco program, it is this 
program that is tested for the energy labelling. 
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During the test for energy consumption, the dishwasher must meet several 
performance requirements. The reference machine, a Miele G590, also mentioned 
under heading 2.1, is specially constructed and calibrated for its purpose. It is used to 
determine factors such as, Wash index and Drying index of the test machine. The test 
machine’s capabilities, eg water consumption and water pressure stated by the 
manufacturer, are also tested. 

 
 
 
 
 
 
 
 
 
 

 
 
 

Fig 1: Sample of the Australian Energy Label for Dishwashers, 
Source: http://www.energyrating.gov.au/dw3.html

 
 
 
2.1.2 The National Water Conservation Rating and Labelling Scheme 
In addition to the Energy Rating System, there is a Water Conservation rating System. 
It is administered by the Water Services Association of Australia on behalf of its 
members. The system serves to give the customers an insight to the water 
consumption of dishwashers and other Home Appliances. The Rating System assists 
communities to conserve Australia's potable water supply and also to protect the 
environment in general as well as reduce costs to consumers. Many parts of Australia 
are suffering from a deficit in fresh water, which makes water conservation a very 
important matter.  
 
At the day of writing, it is not compulsory for manufacturers to apply the Water 
Conservation Rating labelling to their white goods products. However, regulations 
will make the labelling mandatory in year 2006. All products that are rated by the 
Water Conservation Rating System must comply with the relevant requirements of 
Joint Australian/New Zealand Standard. This means that the product must be safe and 
authorised for connection to main water supply and meet key performance criterions 
of other relevant Australian Standards performance requirements. 
 
Presently, products can be rated as indicated in the label below, fig 2. There are 5 
steps in the rating scale. One A indicates that the product has a moderate level of 
water efficiency, while five A indicates an excellent level of water efficiency. 
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2.2 Interface 

Fig 2: Sample of the Australian Water Conservation Rating Label, 
Source: https://www.wsaa.asn.au/frameset2.html

The definition of an interface is according to Jef Raskin, the author of the book The 
Human Interface – New Directions for Designing Interactive Systems, the way that 
tasks are accomplished with a product, what is done and how the product responds. 
Many people tend to forget that all products that require interaction have an interface, 
eg even a voice-controlled system has an interface, even though it does not have a 
window or any indicators. To create a good interface it is important to listen to the 
consumers.  
 
Some books on interface design may according to Jef Raskin, give the faulty advice 
that consumers will be very upset if the old, familiar interface design is changed or 
that the company needs to maintain compatibility with earlier versions of the 
interface. However, real improvement may only be achieved by making major 
changes. The designer must balance the use of familiar features, which facilitates the 
learning process, against the increased useability that can be achieved by abandoning 
them. 
 
A good way to start the implementation of an interface is to create a list of the exact 
things the user will do to achieve his/her goals and how the system will respond to 
each user action. This is stated by Jef Raskin in his book, The human interface-New 
Directions for Designing Interactive Systems.  Users want convenience and result. 
The interface is the part of the product that can fulfil these demands. Therefore, to the 
customer, the interface is the product. 

2.3 Intuitive and Natural 
A common requirement for an interface is that it should be intuitive or natural. 
Intuition means that no prior exposure to the concept is necessary to be able to know 
how to work it. No learning process or rational thought is required. When users say 
that an interface is intuitive, they usually mean that it is operated just like some other 
interface that is familiar to them. As shown above, the definition of the word intuition 
is sometimes a bit unclear. 
 
The word natural is also a quite vague expression for an interface. People commonly 
say that if an interface is natural, a human needs no instruction on how to operate it. 
Most of the time this means that the activity performed is recognised from a similar 
feature in some other product. 
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2.4 Icons 
The small pictures used to identify buttons and other objects are called icons. Apple 
Computer is well known for the wide use of icons to increase the clarity and 
effectiveness of an application. They claim that icons make it a lot easier to translate 
computer programs into other languages. 
 
Icons give the interface a visual attractiveness and if used in the right way they can 
make the interface clearer. However, there are a lot of situations when the information 
given by an icon is not enough, eg both Mac and Windows are now using a 
complementary textbox that appears when pointing at the icon. This is to further 
explain the function of the icon. If this extra textbox is necessary, there might be a 
reason to just use text in the first place and skip the icon. 
 
It is important to be aware that icons may be interpreted differently in different 
cultures. If a textbox is necessary to explain the icon, it will have to be translated 
before being used in a country with a different language. This takes away one of the 
virtues of using icons.  
 
A problem with icons is that it can be hard to know what to call them when speaking 
of them or writing about them. It is crucial for the useability that the icon is a good 
description of its function. 
 
If icons are used in an interface, it does not mean that words must be excluded. It is 
possible to use a combination of words and icons. Humans are experts in 
differentiating one word from another. The font, case, size and colour of the text are 
important ergonomic factors to pay attention to when applying text to an interface. 

2.5 Displays  
When designing displays for machines the basic aim is to get the operator’s attention. 
This can be done in many ways. Tactile screens can include knobs and different 
shaped buttons. The display can e.g. have numbers, symbols and words as labelling. 
One example is the keyboard. There is a small raised moulding on the J and F-key to 
easily find the location on the keyboard.  
 
Visual screens are most common when it comes to express output information to the 
operator. There are two types of visual screens; quantitative and qualitative. 
Quantitative screens are used in speedometers in cars. Horizontal or vertical scales are 
used in radios and older stereos. They show precise numerical values. The 
development of the light-emitting diode (LED) and liquid crystal display (LCD), now 
used in qualitative screens, has lead to replacement of the older quantitative screens. 
Research shows that people generally make fewer mistakes with digitally displayed 
information, although problems can occur when changing from an analogue to a 
digital screen when used to one of the analogue screens. E.g. “3” and “8” and “1” and 
“7” can be confusing for some people.  
 
LCDs are commonly found in laptops and other appliances where weight is important. 
LCD is also good when letters, number and symbols have to be shown. When trained 
operators were told to report how many parameters were out of alignment, they 
succeeded better with a separate meter display. The conclusion is that new Hi-Tec is 
not always the best alternative for simpleness.  
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2.6 Colour 
The use of colour when designing an interface may be a great advantage, but if used 
in the wrong way it can be more of a disadvantage. The following guidelines for the 
complex process of using colours are stated by Ben Shneiderman in his book 
“Designing the User Interface – Strategies for effective Human-Computer 
Interaction”. 
• Use colour conservatively, i.e. limit the number and amount of colours. 

Sometimes too many colours are used and instead of showing relevant, 
meaningful relationships, the colour misleads users to search for relationships that 
do not exist. Many design guides suggest limiting the number of colours in an 
alphanumeric display to four. 

• Ensure that colour coding supports the tasks. If colour coding is used several 
times within the same application, it may complicate things for the user. 

• Designs for monochrome first, i.e. create a logical product without use of colour. 
This is the first step and then colour can be added as a bonus. It is important to be 
aware of the fact that colour displays may not be available universally. The 
contents of a display or a Control Panel should be placed in a logical pattern. Eg 
related fields can be grouped with a box drawn around them. Unrelated fields can 
be separated by a blank space. 

• Be consistent in colour coding. Make sure to use the same colour coding rules 
through out the whole design process, eg if red is used for error, then all feedback 
for faulty actions should be given in red.  

• Use colour changes to indicate status changes. This technique is beneficial when 
a lot of information is displayed continuously. If the information displayed 
changes colour when there is a status change, it is easier to become aware of the 
change. Eg when the temperature gets above or below the acceptable limit. 

• Colour pairings may cause problems. Some colours are hard for the human eye to 
focus on if they are used together. Eg if red and blue are used together, the red 
will appear to come forward and the blue will appear to drop back. Yellow on 
purple and magenta on green are two other difficult combinations. It is also 
important to take contrast into consideration. Too little contrast, eg yellow writing 
on a white background or brown on black, creates big problems. 

2.7 Electrolux Brand language and standards 
Electrolux uses documentation of guidelines when new appliances and graphical work 
are developed. According to the design team in Sydney, there are standards 
concerning the placement and size of the buttons, labelling, display and indicators etc. 
but they are very hard to get hold of. The designers in Sydney choose the 
measurements and sizes for the Control Panel on their own. 
 
2.7.1 Electrolux  identity 
Electrolux always has to come up with new and intelligent solutions for everyday 
problems to be accepted as a brand on the market. That includes a well-designed 
product. To get there, a good start is to be aware of that the products, the product 
design and marketing communication should be expressions of the same idea. The 
idea has to be something different from the ideas of the competitors. The graphic 
identity is very important when recognising a product. Electrolux does not have one 
coherent, recognisable expression today. The graphic design has to be streamlined 
into a style that is consistent as well as different and unique to Electrolux, fig 3. 
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Fig 3: Electrolux graphic design 
Source: Electrolux Brand Identity Principles, Volume 1, 2004, Core Graphic  

 
2.7.2 Double branding 
Electrolux is today spreading the efforts over too many brands. The customer 
experience of the company is not as powerful as it could be, since people do not know 
that Electrolux owns eg brands like Simpson, Westinghouse and Dishlex. To make 
Electrolux more powerful, one strong brand has to be created. A solution for that is to 
use some well-established brands, and double brand them with Electrolux, fig 4. 
Customers will, with time be aware and appreciate the brand more and Electrolux will 
be able to make the name stronger.  
 

 
 Fig 4: Brand logotypes within the Electrolux Group.  

Source: Electrolux Brand Identity Principles, Volume 1, 2004, Core Graphic Elements.  
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2.7.3  Correct use of logotype 
In all communication material, the logotype should always be visible and in a suitable 
size. The position of the logotype varies depending on the media, fig 5. Electrolux has 
a few guidelines shown below. It is important that Electrolux gives a clear and 
consistent impression to the consumer, so that the brand is easily identified.  
 

 
 Fig 5: Placement of the logotype  

Source: Electrolux Brand Identity Principles, Volume 1, 2004, Core Graphic  

2.8 The global design direction expressed in graphic form 
Design is Electrolux special tool to success.  Therefore the new global design 
direction has been established. It is based on simplicity, intuition and insights about 
human nature. Electrolux does not want their products to be cold machines; they 
should have a presence and charm of their own. Some special objects in the history of 
design have been used as inspiration for the new global design direction. Two 
examples are the Swan and Egg chairs designed by Arne Jacobsen for the Royal Hotel 
in Copenhagen in 1956-61, fig 6. His chairs stand out as organic sculptures and as 
significant counterpoints and are offering superior seating comfort.  
 

 
  
 

Fig 6: The Swan and the Egg chair by Arne Jacobsen  
Source: Electrolux Brand Identity Principles, Volume 1, 2004, Core Graphic 

 
 
 
The graphic design language may not be identical to the product design but it is based 
on the same philosophy. It should be functional, honest, and make life easier and 
more enjoyable for the customers. This type of design will stimulate the dynamic and 
graphic expression in an industry often characterized by square thinking, fig 7.  
 

 12



 
 Fig 7: A sample of the Electrolux graphic design language  

Source: Electrolux Brand Identity Principles, Volume 1, 2004, Core Graphic  
 
2.8.1 The identifier shape 
To create a dynamic and distinctive form that is widely recognized and versatile, 
Electrolux has chosen the shape of an ellipse. This form in combination with a white 
border constitutes the form language. The examples below show possible ways to 
create shapes, fig 8. 

 

 
 
 Fig 8: Shapes created from the ellipse 

Source: Electrolux Brand Identity Principles, Volume 1, 2004, Core Graphic 
 
 
When using Power Point presentations and other electronic media the same ellipse 
shape is used, fig 9. 

           
 
 Fig 10: Front cover of an 

Electrolux brochure  
Source: Electrolux Brand Identity 
Principles, Volume 1, 2004, Core 

Graphic 

Fig 9: The identifier shape used in the 
headline section of the Power Point slide 
Source: Electrolux Brand Identity Principles, 

Volume 1, 2004, Core Graphic 
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Front covers of brochures should have the identifying shape, eg in the bottom right-
hand corner, fig 10. The product image is placed in the white space. The back cover 
should also have an identifying shape. On spreadsheets, the shape is to be used with 
images and light background colours. 
 
2.8.2  The battle of the colours 
It is very common that brands try to make one or two colours their own with the 
intention that these brand colours should be used in everything, everywhere. 
Sometimes this can be a disadvantage, fig 11.  
 

 
Fig 11: The disadvantage of colour as a brand identifier  

Source: Electrolux Brand Identity Principles, Volume 1, 2004, Core Graphic 
 
 
 
2.8.3 The colour palette 
Electrolux has made an active choice not using one colour for a brand colour. They 
have chosen a whole palette. A range of colours can be used in background tones and 
highlighting, fig 12.  
 

  
 

Fig 12: Use of different colours 
Source: Electrolux Brand Identity Principles, 

Volume 1, 2004, Core Graphic 

Fig 13: The Electrolux logotype 
Source: Electrolux Brand Identity 
Principles, Volume 1, 2004, Core 

Graphic 
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Brands are built by powerful impressions and experiences, not just a colour. The 
Electrolux logotype is always used in black, blue PMS 294 or reversed out of a 
background element in negative (white), fig 13. 
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3 Method  
To get good structure of the work, the method for Systematic Problem Solving is 
used. The following part explains the sequence of work in this project. 

3.1 Benchmarking 
To look at similar products on the market and get a better insight of where the current 
product sits in the market and where the future is heading is called benchmarking. 
New ideas and inspiration can be obtained. Information that should be gathered is; 
price range, how the features work and the interface design. 

3.2 Function analysis 
The activity a product performs, or takes part in, is called function. These functions 
can be divided into main-and sub functions. Support functions are sometimes 
connected to those. All will be explained by verb and noun and will create a function 
list. The actions of the different parts of the product get even clearer if it is shown 
graphically in the shape of a tree or function course of events, appendix 1. 

3.3 Interviews 
There are several types of interviewing techniques. In this project the semi structured 
form is used. A questionnaire with a few guidelines to the person who asks the 
questions is prepared, to make it easier to gather the information. These questions are 
asked to particular chosen groups of people. In addition to the answers to the 
questions, observations and comments are documented. 

3.4 Brainstorming 
The method is common for creative work. The aim is to come up with as many 
solutions as possible. It is the quantity, not the quality that counts. This will trigger the 
group members to come up with all kinds of associations. To have a group consisting 
of 5-15 people and one leader is desirable.  
 
There are four basic rules: 

• Criticism is not allowed  No positive or negative comments on 
the upcoming suggestions. That will be 
taken care of later. Deny the self-
censure. 

 
• Quantity is worth striving for To have a lot of suggestions will 

increase the chance of finding a really 
good one.  

 
• Think extreme, past the limits Uncommon ideas are welcomed. It has 

been shown that crazy and wild ideas 
could lead to a perfect match to the 
current problem.  

 
• Combine ideas A combination or a compliment of 

upcoming suggestions can make it 
easier to find new ideas.  
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The course of events in the Brainstorming method can be: 
- Common ideas 
- Silence 
- The creative part in the brain starts to work 
- Silence 
- Uncommon, extreme ideas 

3.5 Osborn’s idea spurs 
This method can be applied for individual work or at the end of a Brainstorming 
phase when running out of ideas and some creativity needs to be added. There are 
some basic questions that can be asked to bring creativity to a new level. Just 
remember to apply one question at a time to the problem. Be sure to follow every 
association even if some seems to be unrealistic.  
Enlarge?  
Add something? Larger frequency? Stronger? Bigger? Multiply? Add extra value? 
 
Reduce? 
Lighter? Smaller? More Slowly? Split parts? Take some parts off? Another budget? 
 
Compensate? 
Another process? Another case?  
 
Transfer? 
Another order? Another place? Another size? 
  
The opposite? 
Up side down? Inside out? Another direction? 
 
Combine? 
A mixture? Different sorts? Combine different ideas? Change opinion? 
  
Other appliances? 
New ways of using the current product? Other appliances if changes are made? 
 
Work on the problem? 
Is there anything similar on the market that can be copied? If changes are made, what 
else can you do from that? 
 
Modify? 
Colour? Movement? Loudness? Taste? Shape? Weight? Structure?  

3.6 Demand evaluation  
The purpose of this method is to get the mutual ranging between the different 
demands. They will be evaluated in pairs and allotted a weight factor, Fig 14.  
 

• Each demand is allotted with a letter. 
• The demands are compared to each other in pairs. If A is more important than 

B, 2 points will be written in the box A-B. If they are equal, 1 point will be 
added in the box. If B is the most important, 0 will be added in the box. This 
will be repeated until all demands are compared to each other.   
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• Add vertical and put a minus in front of each amount. 
• Add horizontal with consideration at the signs and the odd number factor, i.e. 

1,3,5,9 etc.  
• Make sure that ∑ pi

 = n2, n = the numbers of the demands  
• Calculate every weight factor ki = pi / ∑ pi and control ∑ki = 1.00 

Dem
an

d

co
rre

cti
onfac

tor

Sum point

Weig
ht fa

cto
r

A B C D E F G H I J + pi ki
A -0 1

B - 3
C - 5

D - 7
E - 9

F - 11
G - 13

H - 15
I - 17

J - 19
Sum 1

Fig 14: Demand evaluation table  

3.7 Model making, Visualisation 
Several options can be chosen to create models depending on the purpose. 
 
Mock-ups: This is a simple form of making a model. It is used to show the size and 
the proportions. The most common material to build mock-ups in is industrial-clay or 
cardboard.  
 
3-D modelling: The software Pro-Engineer will be used to create a wire file to 
visualise the concept in 3D.  
 
Rapid Prototype: This is a model that will show the design and the appearance of the 
concept. A lot of time will be spent on making this as good as possible, to make it 
look like a real product. It can be made of different kinds of materials, eg plastic 
compounds or Urethane foam. The emphasis will be on the design rather than the 
function.  

3.8 Video technique 
Video filming is a very useful technic for gathering large quantities of information. It 
may give detailed information of how a work task is carried out. The technic can also 
be used as feedback while learning a certain work task. Sometimes it is a great 
advantage to be able to look at a specific part of the work in slow motion or in a 
paused mode. The method may be time consuming. 
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3.9 Observations 
Information is gathered by observing an operator perform the work task. This method 
is used when it is desirable to find out what people actually do, not only what they say 
they do. The principle is to observe the actions performed without disturbing the 
process and then register the observations. 

3.10 Usability test 
Mock-ups are used to let people evaluate a product in a useability test. The functions 
and feeling of the product are analysed, sometimes with the help of a questionnaire. 
The method is used in the end of a product development process to facilitate the final 
decisions. The user's actual experience is what determines whether a product is truly 
sensible or not. In this project, simple 2D paper models in full scale will be used to 
evaluate the different concepts.  

3.11 Internet research 
The Internet is a way of finding information quickly. It gives an overview of many 
different areas.  

3.12 Literature studies 
Literature studies can be a good complement to internet research if more detailed 
information is needed. It is important to consider the validity of the source/author and 
if the information is up to date. 
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4 Analysis of today 
To get a clear picture of the current product and the rest of the market this analysis is 
made. 

4.1 Information Gathering  
To obtain a satisfactory result in a product development project, the preparation work, 
such as information gathering is very important. It is necessary to look at the current 
situation and evaluate the difficulties. The information gathering includes interviews, 
internet research, literature studies and benchmarking. 
 
4.1.1 Installation of a DX302 dishwasher 
A brand new Dishlex 302 dishwasher was installed in the kitchen area of Electrolux 
Dishwashing Plant, fig 15. The installation was done by following the installation 
checklist on the sheet that came with the machine.  
 

 
 

 
While the project outline was defined, there was a demand for improvement of the 
installation instructions. This was the main reason why the installation was done and 
the instructions evaluated. However, since the time for this project was limited to 20 
weeks, a decision was eventually made to narrow the scope. This eliminated the task 
to improve the installation instructions, but the evaluation is still valuable information 
for future work at Electrolux. 

Fig 15: Dishwasher installation completed 

 
During the installation process, some problems were encountered. For a start, the 
packaging around the dishwasher was hard to unwrap. A sharp tool was needed. To 
get the machine out of the wrapping, at least two people needed to be involved. Sharp 
edges easily cut the skin.  
 
The second obstacle was the levelling of the legs. It was very hard to see how far to 
screw each leg to have the machine perfectly levelled.  
 
The Dishlex 302 replaced an old dishwasher. All the preparations like drilling and 
plumbing were therefore already done. There was a second machine installed to the 
same pipes that further facilitated the installation, as it was easy to see where the 
hoses should be attached to the pipes. However, the pipes near the spigot made the 
screwing very difficult. It was also hard to keep the clam in place on the spigot while 
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screwing. There was no instruction of how or were to put the clamp, which comes in a 
plastic bag inside the machine. 
 
It is almost impossible to prevent damage to the hoses when the machine is pushed 
into the cabinet. To check for damage afterwards is also very difficult because the 
hoses will not be in the same position as in the cabinet. The second time the machine 
is pushed in the same problem appears. 
 
A magnetic screwdriver is needed to do the work of attaching the dishwasher to the 
side of the kitchen cabinets. Still the screw can easily disappear inside the machine. 
When a new dishwasher is installed the holes in the cabinet need to be drilled and 
then the machine has to be removed again. The instruction sheet does not tell to mark 
were to drill at the beginning. 

 
When the kick plate is adjusted an un-ergonomic position on the floor is necessary. It 
is difficult to see the screw, while screwing in the right position. The perpendicular 
edges limit the positioning of the kick plate.  
 
4.1.2 Starting Point, DX302 
To begin the information gathering process, some research was made on the Dishlex 
302, the target dishwasher for this project. The functions and the interface of this 
machine are changed every now and then. Therefore, the following description of the 
dishwasher and its features are only valid for the DX302 which is manufactured 
within the time period for this project, fig 16. 
 

 
 
 Fig 16: The current DX302 Control Panel

 
A function analysis was made, to give a clear summary of the functions of the DX302 
Control Panel. They were sorted into Main Function, Sub Functions and Support 
Functions, which together form a Functional Tree, appendix 1. The outcome was a 
better understanding of how the functions of the dishwasher relate. The main function 
of the Control Panel is to operate dishwasher and offer interface. The other functions 
are sorted under two branches, receive input and give feedback. 
 
4.1.2.1 Design of Control Panel 
The Control Board, which contains all the software for the panel, is the main 
limitation for the design. There is room for 6 buttons in a row in the existing Control 
Board. Industrial designers at Electrolux in Sydney design the current Control Panel. 
The panel is manufactured in Germany and there are certain things in the design that 
are fixed according to the global standards and cannot be changed by the designers in 
Australia. 
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4.1.2.2 Features of DX302 
The DX302 is equipped with a delay function, which allows the user to delay the start 
of the washing from 1 to 19 hours. The Delay button is to be pressed as many times as 
the number of hours the washing is to be delayed. If Delay mode has been activated, it 
cannot be cancelled by pressing the Clear button. If Delay is to be cancelled, the  
Delay button has to be pressed again for several seconds. 
 
There is a Boosted Dry function, which provides extra heat to the Final Rinse cycle 
and extends it by 10 to 20 minutes. The result is drier dishes, but the total time of the 
wash program is increased. There is no separate button for this mode. It has to be 
activated by pressing the Program- and the Delay button simultaneously. There are 
instructions for the activation process in the Instruction Manual. 
 
The display in the DX302 gives feedback on the customers operations. For example it 
shows the total time left in a wash program or the number of hours the start of 
washing is delayed. If something is wrong, the letters or digits flashing in the display 
can be interpreted by using the Instruction Manual. 
 
There is a Child Lock function in the DX302, which is used to prevent children from 
operating the dishwasher. To activate the lock mode, the button needs to be pressed 
for five seconds. The Child Lock can only be activated when no wash program is 
selected. When the Child Lock is activated, all buttons need to be pressed for five 
seconds to work.  
 
4.1.2.3 Wash Programs 
The DX302 has five different wash programs to choose between, fig 17. All of the 
data listed below is based on the assumption that 20-degree inlet water is used and 
that the machine is loaded with 12 plate settings, if no other comment is given. 
 
Programs in 
DX302 

Pre-wash 
[min] 

Main 
[min] 

Rinse 
[min] 

Hot rinse 
[min] 

Drying 
[min] 

Total time 
[min] 

Water 
[litre] 

Intense 70 o 30 36.5 13 19 24 123 21.9 
Regular 65 o 9 40 7.5 21.5 24 102 18.1 
Eco 37 33 - 18 10 98 16 
Rinse 12 - - - - 12 4.5 
Quick 30 - 17 - 13 - 30 10 

 
Fig 17: The wash program details of the current DX302  

 
Rinse/Hold: Is used when washing is not done every day. The program rinses dishes 
so that they do not smell and the food does not dry on the plates when put in the 
dishwasher for a longer period of time. This program does not use detergent and 
Boosted-Dry mode is not applicable. The program uses 0.01 kWh. 
 
Quick30: Is used when dishes need to be washed quickly and there are no heavy 
stains. Excellent at dinner parties when running out of tableware. Dishes can then be 
washed between main course and desert. Boosted-Dry mode is not applicable. The 
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program is called “eat load and run” in Europe. It is recommended for four plate 
settings only and dishes with fresh soil. The energy consumption is 0.9 kWh. 
 
Regular Eco: Standard program, which is mainly used to increase the Star Rating for 
energy saving. Use of Rinse Aid is highly recommended for this program. The 
temperature may be different for every wash, as the water is heated until a certain 
energy level is reached.  The temperature will be lower when the machine is fully 
loaded. The energy consumption is 0.64 kWh. 
 
Regular 65: Standard program. It is optimal for normally stained, everyday dishes. 
This is considering both environmental aspects and efficiency of the wash-program. 
The energy consumption is 1.43 kWh. 
 
Intense 70: For heavily stained dishes, pots and trays. The energy consumption is 1.91 
kWh. 
  
4.1.3 Assembly of the Control Panel 
To get a better insight to how the Control Panel is put together, some work and 
observations were done in the factory of the Adelaide Dishwashing Plant. The plastic 
panel is delivered to the factory all set with labelling, springs and handle. The 
electrical parts and the software, i.e. the Control Board, the power button and the 
indicators are attached to the panel in three different workstations in the factory.  
The plastic Control Panel is placed upside down on a fixture. The Control Board is 
clicked on to its right position on the right side of the Control Panel. The cables are 
pressed into the Control Board by hand in a certain order. Another cable is attached to 
the power button and the button is then screwed on to the left of the panel. An 
Engineer at the Electrolux office in Adelaide programs the software for the Control 
Board. 
 
4.1.4 Problem summary of Control Panel on DX302 
The following list of problems is based on the Service Calls to the Electrolux Service 
Centres around Australia from June-Aug 2005. The call takers at the Service Centres 
around Australia answer questions concerning every product and model in the 
Electrolux Home Product range. They are currently educated to be able to solve the 
customers’ problems on the phone, rather than sending a service man to look at the 
product. They have two minutes to try to help the customer to operate their Electrolux 
product. There is a two-year warranty for all Electrolux Home Products, which gives 
the consumer free service. Many of the Service Calls deal with interface issues and 
are simply matters of the consumer not understanding how to work the dishwasher. 
The service turnouts are very costly for the company. The following customer 
comments express a sample of problems, dealing with interface issues.  
 
Customers comment to Service Centre 
The consumer says it is impossible to cancel or clear program or that the display is 
flashing eg. “upside-down four” i. e. 1h, fig 18.  
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Fig 18: The display showing “upside-down four” 
Possible Cause: 

• The Delay-button has been pressed by accident. When the machine is in Delay-
mode, no other operations are possible until Delay-button is pressed again for 3 
seconds or the power is switched off and on again. Note that the delay-mode 
cannot be cancelled by Clear-button. 
 

Customers comment to Service Centre 
The consumer says the machine is not heating the water or that the dishes are not 
cleaned or dried properly.  

Possible Cause: 
• The Regular Eco and the Quick30 wash-programs do not heat the water as much 

as the Regular 65 or the Intense 70. Many people think Regular Eco and Quick30 
wash the dishes as well as the longer programs while saving energy and water. 
The truth is that the program saves energy by using less heat when washing and 
drying, hence the dishes are often not as clean and dry as expected.  
 

• Unsatisfactory results of drying may also come up if the dishwasher does not have 
the Boosted dry mode activated. It can be activated by following the instructions 
in the instruction manual. The Boosted dry mode will add more heat to the dry-
cycle and make it longer. It does not apply to the Rinse- or Quick30-program. 

 
• When the red Ready-indicator on the Control Panel is lit, the fan dry cycle is still 

on for 20 more minutes to dry the dishes. The dishes are clean, but not dry, since 
the program is not totally finished. At this stage the consumer may open the door, 
believing the wash program is ready. 

 
Customers comment to Service Centre 
The consumer says the wash time on Normal keeps getting shorter, or that the 
program is reduced by one minute every time. How come the wash time keeps getting 
shorter? Some customers also think that the time displayed is in fact the temperature 
of the water. 
 
Possible Cause: 
• When a new dishwasher is installed, the display shows the average time for the 

program in use, and then counts down the minutes until the program is finished. 
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• If the wash time changes between one wash and another, depending on inlet 
water temperature and wash load, the time shown on the display is reduced or 
increased by one minute. It can only be changed by one minute for every wash. 
 

• The confusing part seams to be that the time changes by one minute every time 
the wash takes longer or shorter time than the default setting. It is not explained 
in the instruction manual that this is the case. This is what it says in the 
instructions next to the picture of the display: “Shows approximate remaining 
time of wash cycle. The initial wash time shown in the digital display window 
may vary over time. The dishwasher adjusts the display wash time after each 
wash depending on the wash load and water conditions detected.” 

 
Customers comment to Service Centre 
Many users experience problems knowing whether the dishes in the machine are clean 
or dirty when loading new dirty dishes or unloading the dishes already in there. 
 
Possible Cause: 

• The machine gives no information on weather the dishes are clean or dirty. 
 
4.1.5 Target Group  
Martin Hörnqvist at Electrolux, Sweden has made a segmentation of the Electrolux 
consumers. This document has not been published, but is used within the Electrolux 
Group. It profiles various socio-demographic, attitudinal and behavioural traits. The 
analysis of segments includes about 100 000 respondents in Europe and the US. This 
information-folder presents four groups of women with different needs. At the 
dishwasher section, all the brands under Electrolux are connected to one of the four 
target groups. Due to confidentiality the information cannot be included in this report. 
However, a short explanation of the target groups for the different brands follows: 
 
Electrolux 
The Electrolux top of the line dishwashers are targeted towards people who likes 
admiration, uniqueness and control and become frustrated when they are unable to 
impress or do not have time to do what they want. The people who would buy an 
Electrolux dishwasher are adventurous, like food and wine and are physically active. 

 
Dishlex and Simpson 
The mid-range dishwasher brands Dishlex and Simpson are perfect choices for 
someone who wants a dishwasher that is easy to use and maintain and dislikes 
complexity and reading manuals. The people who would buy a Dishlex or Sipson 
dishwasher are said to be culturally active, not very athletic and do not trust 
commercials. These people are the bull’s eye of the market segment that will buy the 
target dishwasher for this project, Dishlex 302. As this particular target group will be 
referred to a lot in this report, it will from now on be called Easy living.  

 
AEG 
The brand AEG is meant to be for someone who wants high performance and likes 
being in control. This target group wants the latest product out on the market and 
finds lack of options and power very frustrating. The AEG consumers are said not to 
be very expressive, consider themselves average and make thorough purchase 
research. 
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Westinghouse 
Westinghouse makes dishwashers for people who appreciate family health, a well-
managed home and cleanliness. This target group is socially active, family oriented 
and are uninterested in science.  
 
4.1.6 Information from Scott King 
Scott King is a senior Industrial Designer at Electrolux in Sydney. He was in the 
design team when Dishlex 302 was developed. He was asked a few questions about 
the design of the DX302 Control Panel. The placement of the buttons, indicators and 
labelling on the Control Panel has no specific thought behind it. The placement of the 
buttons was chosen to create a balance and to make the design look modern. The 
power button is separated from the other buttons because it is connected to high 
voltage power. Electrolux has a specified label language, one for each brand.  
 
On the question about what kind of research is done before developing a new 
interface, Scott answered that nearly everything used is from standards. The buttons 
should be 40mm in diameter and are made of plastic instead of e.g. rubber because of 
the dirt risk. The washers have rubber, but kitchen products like stoves and 
dishwashers etc are more likely to get dirty, therefore they have the plastic buttons. 
The plastic panel is imported from Europe and because of that, there are limited 
options to change the shape of the panel. 
 
Scott does not think multi-functional buttons are good. He wants one button for each 
function, even though multi-functional buttons are in the standards. The graphic team 
makes decisions on the labelling on the panel.  

4.2 Interviews 
Here is the result of the interviews presented in shorter terms. 
 
4.2.1 Telephone interviews with the Dishlex 302 consumers  
People who recently had a Dishlex 302 dishwasher installed at home were 
interviewed over the phone. A questionnaire with questions concerning the 
satisfaction and use of the new dishwasher was used, appendix 2.  
All of the interviewed people were satisfied with their new Dishlex 302 and had 
nothing negative to say about the different features. This may be because they 
recently purchased the dishwasher and had not yet tried all the features they were 
asked about. Therefore, the result and the validity of the telephone interviews was not 
as good as expected.  
 
4.2.2 Face-to-face interviews 
As a part of the information gathering process, face-to-face interviews were carried 
out in the kitchen area of Electrolux Dishwashing Plant. A semi-structured 
questionnaire was used, appendix 3. The interviews focused on the Dishlex 302 that is 
installed in the kitchen. People of different nationalities, all employed by Electrolux in 
Adelaide, were chosen at random to answer a set of questions concerning the interface 
of the Control Panel, fig 19. They were also asked a set of questions prepared by the 
Marketing Department in Sydney to find out which target group they belong to. 
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male female

 
 
 
 
 
 
 Fig 19: Genre distribution among interviewed people 
 
More than half of the group of interviewed people had a dishwasher at home and 
some of them even had a Dishlex, fig 20. 
 

Dishlex Westinghouse
Other brand No Dishwasher

 
 
 
 
 
 
 
 Fig 20: Possession of dishwashers 
 
4.2.2.1 The Regular Eco program  
The majority of the interviewed people had no problem starting a wash-program 
without using the instruction manual, fig 21. In this case it was the Regular Eco 
program they were asked to start.  
 

Yes, no problem
Yes, with some hints
Started a different program
No, do not know how to do it

 
 

 
 

 
 
 
 
 

Fig 21: People starting the Regular Eco program  
 
When asked about the Regular Eco program, most people could guess what it does, 
even though it could be made clearer. The most common answer to the question was 
that it is economical and takes shorter time than the Regular 65 program, but some 
people also thought Eco stands for Ecological, fig 22 and 23. 

Economical, saves water and energy
Ecological
Do not know
Environmentally friendly

 
  
 
 
 
 
 
 
 
 
 

Fig 22: People were asked what Eco stands for 
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Shorter Longer Do not know

 
 
 
 
 
 
 

Fig 23: People were asked if the Eco program took longer or shorter time than 
the Regular Eco. 

 
 
 
It seems to be rather important for people to have an Eco program. Most people would 
use it if they had one, fig 24. 
 

Yes No

 
 

 
 
 
 
 Fig 24: The importance of having an Eco program 
 
4.2.2.2  Opening door during wash 
Since there is a Pause-button in the Control Panel, most people pressed this button 
before opening the door during a wash. However, some people, mainly men, just 
opened the door without pressing any button first, because they knew that the spray-
arm would stop as the door is opened, fig 25. 
 

Press Pause Press Power
Open the door Other

 
 
 
 
 
 
 
 

Fig 25: How people put more dishes in during  
 
4.2.2.3  Delay mode 
With some hints, most people could guess that the 3h in the display means three hours 
delay of wash, fig 26. Some people tried to deactivate the Delay mode by pressing the 
clear-button, which is not the way to do it. Nothing happens when clear is pressed. 
Most people managed to take the delay-mode away by pressing the Delay button 
several times, until the digits in the display were back to zero, fig 27. 
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. 

3 minutes left of the wash-cycle
Do not know
3 hours delay of wash
3 hours wash-cycle

  
 
 
 
 
 

 
 
 

Fig 26: People were asked what 3h on the display means 
 

 
 
 
 

Yes, by pressing the Delay-
button several times
Yes, by holding the Delay-button
for 5 secounds
No

No, tried to use Clear-button

 
 
 
 
 
 
 
 
 
 Fig 27: Segmentation of how people deactivated the Delay mode. 
 
Comments and suggestions for improvement, given by the interviewed people: 
• There should be an indicator near the Delay button, to show if the mode is active. 

Then it is easily understood what eg 3h means. 
• A circle or something to connect the Delay button and the display would be good. 
• The display should use either letters or numbers, not both. 
• The digit could be followed by a watch-symbol instead of the h for hours. 
 
4.2.2.4 Child Lock 
The majority of the interviewed people knew the Child Lock prevents children from 
operating the dishwasher, fig 28. However, many people also thought it locks the 
door. The general opinion about the Child Lock was that it is a good feature, but 
would be even better if it also includes a lock for the door. However, it is no good to 
have a door that locks mechanically, since it might be annoying to have to open the 
lock every time if there are no children in the house. The symbol for the Child Lock in 
the Control Panel resembles the symbol on car keys for the door-locking feature. This 
may be one of the reasons why people believe that the Child Lock on the DX302 also 
locks the door.  
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Yes, it prevents children from operating the
dishw asher
No, locks the door

No, locks the door and the buttons

 
 
 
 
 
 
 
 
 

Fig 28: Peoples guess on what the Child lock does  
 
After the evaluation of the results of the interviews, it can be concluded that the 
labelling on the Control Panel is not sufficient for people to turn on the Child Lock. It 
was almost impossible to figure out how to activate the Child Lock without using the 
instruction manual. There is also a big failure in the information concerning the Child 
Lock in the instruction manual. When the instruction manual was used, most people 
still failed to activate the Child Lock, fig 29. The general opinion of the Child Lock 
was that it is a good feature, fig 30. 
 
 

Fig 30: Peoples answers on if Child lock is a good feature 

Fig 29: Segmentation of how people manage to activate the Child lock 

 
 
 
 

 

Failed

Succeeded, by using the instruction
book
Succeeded, without using the instruction
manual

 
 
 
 
 

Yes
Yes, for pepole with children it is good
No, it is not necessary

 
 
 
 
 
 
 
 
 
 
 
Comments & Suggestions for improvement, given by the interviewed people: 
• It should say in the index for the instruction manual where to find information 

about the Child Lock. 
• It says in the instruction manual to put the dishwasher in program selection mode 

before activating the Child Lock. Some people did not understand what the 
program selection mode is and some missed this section all together. This part of 
the instructions must be made clearer and put under the heading Child Lock On. It 
is currently placed under the separate heading, Program selection Mode, just 
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above the Child Lock On instructions. Most people figured out how the child-lock 
is activated on the DX302, but they missed the part in the instruction manual 
where it is explained that the dishwasher has to be in program-selection mode. 
Therefore, they did not manage to activate the lock even though they pressed the 
right button. 

• It has to be explained how to put the dishwasher in program selection mode. It is 
currently not explained anywhere that the Clear button must be held for 3 sec to 
put the dishwasher in program selection mode. 

• It would be good if the child-lock was activated by using a double grip, ie pressing 
two buttons at the same time.  

 
4.2.2.5 Program-names 
The names of the programs shown on the Control Panel are understandable to most 
people, but they could be made clearer and a few people thought the instruction book 
had to be used to tell what a program actually does, fig 31.  
 
 
 

Yes, but could be clearer

Yes it is understandable

No, haver to read the instruction

 
 
 
 
 
 
 
 
 

Fig 31: Peoples’ opinions on how understandable the program names are  
 
Comments & Suggestions for improvement, given by the interviewed people: 
• It is good that the programs are placed in a lengthwise, increasing order. 
• The Quick30 could be named Fast Wash.  
• The Eco could be named Low Power.  
• The Hold in the Rinse/Hold program is not very clear. Some people wondered 

what is means and it does not say in the instruction book. Other suggestions for 
this program are; Pre-wash or only Rinse.  

• The Hold in the Rinse/Hold program is not necessary. 
• It is inconsistent to have Quick30 explained in minutes and then the Regular 65 

and Intense 70 expressing degrees. It would be less confusing if numbers in the 
labelling were given the same unit.  

• It is not necessary to have the degrees in the program names of the Regular 65 and 
the Intense 70. 

• Does the Regular-writing have to be there? 
• The program button should have a clearer connection to the program names. 

Either have a special colour or be connected with lines. Someone thought that Eco 
and Regular65 are the only programs, since they are marked with a bracket that 
holds them together. 

•  The Intense 70 program is not clear. Is Intense 70 a quick and hot program or a 
quick program with increased spray arm intensity? 

• The text on the Control Panel should be darker to get increased visibility. 
• It could also be in brighter colours.  
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4.2.2.6  Cycle Indicator labelling  
The indicator labelling for the cycles in a wash were quite clear for most people, but 
not obvious, fig 32. 
 

Yes, it is clear
Yes, but it could be clearer

 
 
 
 
 
 
 
 
 
 

Fig 32: Segmentation of peoples’ answers whether the labelling is understandable or not 

Comments & Suggestions for improvement, given by the interviewed people: 
• The Fan Dry could be only Fan, to be even clearer or is the Fan a luxury 

function? Is it really a fan inside? Why Fan? 
• It should be clearer that the vertically placed indicators show, which cycle the 

wash, is in. It might be good with a different type of scale and some kind of 
heading or other explanation of what the indicators show. 

• Would be nice to have a scale or arrow that is highlighted gradually as the 
program is running instead of separate indicators for the different cycles. 

• Cycle indicators should be placed even further away from the display and the 
buttons. They do not require interaction and should therefore not be connected to 
the buttons. 

• Rinse is both a program name and a name of one cycle in every program. This can 
create confusion. It would be a lot clearer if one of these were changed. 

• A colouring suggestion is that all the indicators for the cycles should be red, 
except the Ready indicator, which should be green to state that the wash is 
finished and the dishes can be unloaded. 

 
4.2.2.7 Buttons & labelling 
There were various opinions about the multi-functional buttons. Some people thought 
they are good, while others would rather have one button for each function, fig 33.  
 

One function for
each button is
better

Multi-functiona
buttons are good

 
 
 
 
 
 
 
 
 
 

Fig 33: Peoples’ opinions on whether it is good with multi-functional buttons  
 
 
 
 

 32



Comments & Suggestions for improvement, given by the interviewed people: 
• The buttons should be bigger. 
• Another shape for the buttons. Buttons with different functions can be told apart if 

they are shaped differently. Eg square buttons for the programs and a round start 
button. 

• The Program-button should be bigger than the Delay-button, since it is used more 
frequently. 

• It would be good to have the buttons integrated in the Panel. 
• A knob is better than buttons. 
• It is a bit unclear to have multi-functional buttons, but too many buttons may also 

lead to confusion. Some people did not realise that one button has several 
functions. Someone thought that the buttons with multi functions were to be 
pressed on different parts for different functions, eg press the upper side to choose 
program and the lower side to clear. 

• If multi-functions are used, they must be much clearer. 
• It is weird to have Program and Clear functions in the same button. They have 

nothing to do with each other.  
• Why does Delay have its own button when it is not used every wash? 
• The Child Lock should not be in the same button as Start. 
• Too many buttons can be scary. 
• It is hard to read the writing, which is placed below the buttons as the Control 

Panel is arched.  
• It would be good to have the writing on the actual buttons instead of beside or 

underneath. 
• Too many buttons make the Control Panel look muddled. 
• The Control Panel looks simple until you start using the machine. 
• It takes time to learn a dishwasher, but that is ok. You plan to have it for a long 

time. It is different with a can of Coke that you should understand by looking at it. 
• The Child Lock symbol is no good, because nothing happens if that button is 

pressed during a wash cycle unless the wash program is previously cleared. It is 
necessary to read the instruction book to understand it and even then it is hard. 

• The Clear-button is not understandable, since it can not clear the Delay mode. 
• It does not say anywhere that Clear has to be pressed for 3 seconds to cancel a 

function. It must be better explained. 
 
4.2.3 The Marketing Department questionnaire 
The answers to the questionnaire put together by the Marketing Department in Sydney 
concerning the target groups, were interpreted with the algorithm. The algorithm puts 
each one of the interviewed people into one of the four target groups. The outcome 
can not be presented in this report, as the questionnaire and the algorithm are not 
officially published. That information was not given to us until the work with the 
questionnaire was already performed. 
 
The proposed target group for the Dishlex 302 dishwasher is Easy living. The reason 
why the Global Needs questionnaire was used was to determine if the users of the 
current DX302 dishwasher fit into this target group. The outcome of the telephone 
interviews shows that this is not the case. Only 25% of the interviewed people were in 
the bull’s eye of the Easy Living category. This is a proof of that this project is highly 
needed. 
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The participants in the face-to-face interviews were also spread out among all the four 
target groups. The interesting part is to have a closer look at the answers to the 
questionnaire that was specifically put together for the face-to-face interviews, given 
by the 19% who fit in under the Easy Living target group. Their opinions and 
suggestions are of high value when starting the concept generation process. 
 
All the Easy Living people knew how to start a wash program. It was clear that the 
Regular Eco program saves water and energy. The opinions of whether an Eco 
program is necessary or not, varied among the 19% in the target group. The Child 
Lock is an important feature according to the majority of Easy Living. Some unclear 
points for the target group Easy Living are; 
 
Regular Eco program is shorter than the Regular 65. 
The door can be opened without pressing Pause button first. 
Deactivation of the Delay mode. It took some time. 
The door can still be opened when the Child Lock is active. 
The activation of the Child Lock. 
The meaning of Hold in the Rinse/Hold program. 
The number 30 in the Quick30 program expresses minutes, while 70 in the Intense 70 
expresses temperature. 
The connection between the Program button and the program names/indicators. 
Fan Dry as a name of one step in the wash procedure. 
Multi-functional buttons. 

4.3 Summary of Benchmarking 
Electrolux Dishwashing Plant has got the latest, relevant dishwashers from different 
brands in the premises for benchmarking purposes. These dishwashers were observed 
in this project. Information gathering from different stores was also carried out. A 
comparison between twelve dishwashers of eight different brands was made. 
A summary of this information together with reflections and questions that came up 
along the way is made below and a table of the results was also put together,  
appendix 4.  
 
4.3.1  Programs 
Rinse, cold water 
Also named Pre-Wash by some brands. All dishwashers in the comparison have this 
program. It is a good thought to easily rinse the dishes with minimum amount of 
water, to prevent bad odours and the dirt from drying until the dishwasher is fully 
loaded. The rinse program needs to be explained to the customers in a better way.  
 
Quick wash ~ 40 o  

Also named Quick30 or Short by some brands. 83% of the machines have got this 
function. The origin of Quick Wash is EatLoadRun, which is useful when the dirt is 
fresh. Convenient when plates during dinner party needs to be cleaned fast. It is based 
on four plate settings. The name leaves no confusion of what the program does.  
 
Eco / 40o-50o 

67% of the machines have got this function. It uses less energy than all other wash-
programs. The water heats until a certain level of energy is reached. The temperature 
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will be different between every loading, depending on how full the machine is. The 
Eco program needs to be more explained to the customers. It is not clear what the 
program really does compared to the Regular program. Consumers are not 
recommended to use this program. Most often, it does not dry the dishes properly.  
 
Gentle ~ 45o 

Also named Fragile by some brands. 67% of the selection has this program. It should 
be used for fragile dishes. DX302 had this program, but in the newer version it has 
been changed to Quick 30. People might think the detergent bleaches the décor on the 
plates and the lustre on the glasses. The truth is that detergent gets more aggressive 
with hot water. How often do people use this program? Is it used by the market 
segment Easy Living? They do not want any hassles and do not want to read the 
instruction manual to understand what a program does. Does this target group have 
delicate tableware? 
 
Regular ~ 65o 

Also named Auto or Normal by some brands. All the dishwashers have this program. 
It is a universal program. Recommended for normally dirty dishes. Should not be used 
for pots and pans or fragile dishes. This is the most indispensable program for the 
user. Is this the most suitable name? 
 
Intense ~ 70o 

91% have this program and it is named Heavy by some brands. Used for extremely 
dirty dishes on high temperature. The name Intense or Heavy explains to the 
customers what is does. Is this program necessary? Does it do much difference from 
the Regular program? Symbol for “pots and pans” is no good. It creates confusion. 
Can the user wash other types of dishes in this program? What does it do to the 
dishes? Is it the heat that is not good for the dishes? 
 
After the benchmarking sequence, it could be concluded that many dishwashers on 
the market have labelling which is hard for the consumer to interpret. For example the 
program-names are unclear. 
 
Programs with unclear names are superfluous, as the consumer does not understand 
how to appreciate them. The name should be significant to what the program does and 
give the consumer a pointer in the right direction. The name should if possible, 
explain to the consumer what the result of the wash will be. 
 
4.3.2 Display 
A display showing time left and delay start is a way of making the user feel in control, 
which is a key benefit to the target group for Dishlex 302. Knowing when the wash 
will be ready, the consumers are able to plan their time. A display is important for the 
human-machine interaction. It is a way for the dishwasher to give feedback. 
 
4.3.3  Indicators 
Indicators are also a good mean of communication. They can be used to give feedback 
on the users actions. Eg if the consumer presses the button for Child Lock, an 
indicator is lit next to the button to indicate that the Child Lock mode is activated,  
fig 34.  
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Fig 34: The indicator shows that the Child Lock mode is active.  
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5 Concept generation 
During the project, comments about the DX302 Control Panel interface have been 
documented. All kinds of feedback have been given, including suggestions for 
improvement, complaints about specific parts and just general opinions. The 
information has been gathered from interviews, by talking to professional people in 
the Electrolux office and factory and by looking at the list of causes for Service Calls. 
In the concept generating process, focus has been put on the most frequently 
occurring problems. The coming up with solutions, was done with the Easy living 
target group in mind.  

5.1 Demand Specification for DX302 Control Panel 
A demand specification was put together, stating the most important features of the 
future DX302 Control Panel. This is to be used when evaluating the different concepts 
later on in the process. 
 
Give feedback 
Receive input 
Facilitate wash-procedure 
Provide aesthetic balance 
Provide clear labelling 
Offer intuitive interface1

Provide functions for environmental thinking 
Offer different choices 
Provide safety options 
Consist of suitable materials 
Be easily maintained (material and shape) 

                                                           
1  Intuition means that no prior exposure to the concept is necessary to be able to know how to work it. 
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5.2 Demand evaluation 
In order to determine the importance of the demands in the demand specification, they 
were all compared to each other in the criterion evaluation table, fig 35. 
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A -0 1 0 2 1 1 2 2 2 2 2 1 16 0.13

B -1 0 2 1 1 2 2 2 2 2 3 16 0.13
C -0 2 2 1 2 2 2 2 2 5 20 0.17

D -6 0 0 1 1 1 1 0 7 5 0.04
E -4 1 2 2 2 2 2 9 16 0.13

F -4 2 2 2 2 2 11 17 0.14
G -11 1 1 0 0 13 4 0.03

H -12 1 0 0 15 4 0.03
I -13 0 0 17 4 0.03

J -11 0 19 8 0.07
K -10 21 11 0.09
SUM 121 1.00

Fig 35: Evaluation of demands  
 
The Weight factor on the very right side of the table gives the ranking of each 
demand. A high number indicates a more important demand. 
 
The ranking of the demands for the DX302 Control Panel is as follows: 
 
1. Facilitate wash procedure 
2. Offer intuitive interface 
3. a) Give feedback 

b) Receive input 
c) Provide clear labelling 

4. Be easily maintained 
5. Consist of suitable materials 
6. Provide aesthetic balance 
7. a) Encourage environmental thinking 
 b) Offer different choices 
 c) Provide safety options 
 
This result was kept in mind as concepts for the new Control Panel were developed. 
The result of the evaluation is a good reflection of the objective of the project. This is 
just a way of further emphasising the important parts and where to lay the focus. 
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5.3 Brainstorming 
Brainstorming was carried out in the office of Electrolux Dishwashing Plant to 
generate ideas for the new DX302 Control Panel. Six people participated at this 
occasion. All features on the DX302 dishwasher were handled one by one. The ideas 
that came up were further developed by using Osborne’s idea spurs. The result is 
shown below. Pictures are presented in appendix 5.  
 
Rinse/Hold 
Suggestions for program names: 
Pre-wash* 
Quick rinse 
Quick Clean 
Light rinse 
Only rinse 
Spray rinse 
Heaven-Hell 
Minimum wash 
Symbol like “light rain” 
Shower on plate 
 
Quick30 
Suggestions for program names: 
Rapid 
Quick wash* 
Fast wash* 
Time Save 
Quick* 
“Hare” as symbol 
“Emu” as symbol 
“Pussycat” as symbol 
 
Regular Eco 
Suggestions for program names: 
Budget* 
Normal 
Efficient 
Ozon free 
Water save 
Energy save 
Dodgy wash 
Lowest cost 
Economical 
Environmental 
 
Regular 65 
Suggestions for program names: 
Normal 
Everyday* 
Medium soiled 
General 
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Easy wash 
Average 
Standard 
Preferred 
Combined/mixed load 
Mrs. Jones 
 
Intense 70  
Suggestions for program names: 
Expensive 
Super 
Pots & Pans 
Heavy 
Pot scrub 
Very Hot 
Super heated 
Maxi wash* 
Maximum 
Definitely clean 
Intense* 
 
Child Lock 
Suggestions for feature names: 
Lock 
Door-button lock 
Not open 
Safety lock 
Button lock 
Prevent operation 
  
* The names marked with this symbol are the ones that most people at the 
brainstorming meeting thought were most suitable for the target group Easy Living. 
 
General suggestions from the brainstorming: 
• Show wash programs in graphical form, like on a stereo. Wash intensity contra 

temperature and time or cost versus wash result. 
• Have one or two knobs to rotate independently, one for environmental friendliness 

and one for wash performance. In this way the consumers can “program” the 
machine by themselves every wash. Eg High environmental friendliness can be 
combined with medium wash performance etc. The total time for a wash with this 
combination will show in the display. 

• Suitable buttons for long nails. 
• For a better balance in the Control panel, some buttons or indicator should be 

moved to the left, where only the power button is placed today. 
• The buttons should be further apart, to prevent people from pressing the wrong 

one. 
• Toggle-switch as power button. 
• The display should show END or FN (= finish) when wash is finished. 
• Show the time for every, separate wash cycle in the display. 
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• Extend wash program with 20min to allow the Fan dry to finish before the Ready 
indicator is activated. 

• Clock showing what time the wash will be ready, instead of counting down the 
minutes. The clock should set itself if the power goes out. 

• Multicultural symbols, i.e. symbols that are understood by people all over the 
world. 

• Quick is better than fast, as fast can be misinterpreted to give bad wash 
performance. 

• The Child Lock should be turned on manually every time the machine is used and 
automatically turned off when the wash is finished. 

• The Child Lock should only be active when the machine is running. The function 
should be cancelled when the wash is finished. 

• Show the different wash programs in a graph, where increasing wash performance 
implies more use of energy and longer cycle. Eg. Rinse/Hold is to the very left on 
the scale as it takes least time and uses cold water, i.e. less energy. Intense will be 
on the opposite side of the scale. 

5.4 Wash program testing  
When the result of the face-to-face interviews had been analysed and the 
Brainstorming was performed, the question whether all five wash programs are 
necessary or not came up. Therefore it was decided to do a test to compare the wash 
performance of different programs. Two types of tests were carried out, plan A and 
plan B. 
 
When the Dishlex 302 first came out on the market it did not have a Rinse program. 
People complained since the older model of the 302 had one. Electrolux then decided 
to add the Rinse/Hold program to the Dishlex 302. The interviews showed that most 
people do not use the Rinse/Hold program anyway. To figure out if the program is 
superfluous the test area at Electrolux was used. The hypothesis was that the Intense 
70 program washes the dishes as good as the combination of Rinse/Hold and Regular 
65. The recommendation is to use Rinse/Hold to rinse of the soil when not washing 
every day.  
 
Plan A 
Different kinds of food were smeared on a 12 plate setting: 
 
Spaghetti with tomato and cheese sauce 
The Spaghetti was brought to the boil. It boiled heavily for three minutes until it 
burnt. One teaspoon of Spaghetti was smeared out on each of the small plates.  
 
Three cheese potatoes gratin 
The gratin was made from a mix. It was placed in a glass container and baked in the 
oven at 275 degrees for 30 minutes. A teaspoon of the gratin was smeared out on one 
half of each of the large plates.  
 
Brownies 
Brownies from a mix were baked in an aluminium container in the oven at 200 
degrees for 20 minutes. Icing was put on the cake and then a teaspoon of cake was 
smeared on the other half on the big plates. 
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The cutlery that was used during the preparation of the food was placed in the cutlery 
basket and later washed together with the rest of the dishes. 
 
The plates were left over night for the food to really dry in. The plates, containers and 
the pot were washed with the Intense 70. Detergent tablets were used. 
 
Result of plan A 
The Intense 70 program did not take the soil away from all the dishes. The program 
was therefore run a second time but not even then the plates were clean. The dishes 
had to be cleaned by hand. 
 
Conclusion 
The dishes were far too heavily soiled. The food was stuck in the filter of the 
machine. This test was not appropriate to find out the information needed.  
 
Plan B 
A decision to make another test was made together with Marie Griffiths who is 
responsible for all the testing in the test room. The food according to the Australian 
standard was used. 
 
Spinach and egg was smeared on the plates this time. In the first test the plates were 
left to dry for two hours and then put into the Dishwasher and washed in the 
Rinse/Hold program. The dishes were left over night and run in the Regular 65 
program the next morning.  
 
The second test was run in the Intense 70 program. The plates were left over night 
without using the Rinse/Hold program.  
 
In  Plan B, powder detergent  was used instead of tablets since it is more effective 
according to Marie Griffiths. 
 
These tests were performed twice to get a better result. The average score of clean 
cutlery was calculated for the tests. The Intense 70 and the combination of Rinse/Hold 
and Regular 65 give the nearly the same wash result. The Intense 70 alone even 
performs slightly better, appendix 6. 

5.5 Suggestions for changes 
The following sequence explains the ideas for changes to make a new improved 
DX302 interface. The comments given by the people involved at the Electrolux office 
as the ideas were presented are documented in italics. The discussion in the office at 
this stage led to some decision-making. Note that the new program names are 
suggestions and will be evaluated in a useability test. 
 
5.5.1 Wash programs 
The benefit of a specific program should be clearly promoted at the occasion of sale. 
It is important with concise, significant information on the machine in the store, as the 
salesman may not always know all the details. Sometimes the salesman get 
commission selling other brands than Electrolux and therefore does not promote the 
features of Electrolux dishwashers. Possibly, the important details, such as the proper 
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usage occasion for every program, could be printed on an information sheet at the top 
of the machine. 
 
Rinse/Hold = Pre-wash 
Reasons to change the name: 
• It is not clear what Hold means. 
• It is confusing that the program is called Rinse/Hold and then one of the indicators 

for the wash progress is also called Rinse. It is unclear to have two features that 
are labelled the same. 

• The name Rinse/Hold is the same as the name of the program in the software that 
is used by the person who programs the Control Board to distinguish this program 
from the others. These do not normally have the same name, but in this case they 
do. 

• The program name originates from the Dishlex dishwashers produced by 
Southcorp Appliances. This company was taken over by Email LTD that was later 
on bought up by Electrolux. By then, Dishlex was such a well-established brand 
and high volume product that the Rinse/Hold program was left with the same 
name. 

• The name Rinse is unclear. It can be mistaken to be an entire wash-program, 
whereas in reality it is only supposed to be used to clean the soil off dishes when 
not washing every day. This is mainly to prevent bad odours in the machine when 
dirty dishes are left over night. The program does not use detergent. Pre-wash is a 
more speaking name as it explains straight away that it is a program to be used 
before a wash. 

 
Reasons to exclude the program: 
• The Rinse/Hold program is recommended for rinsing the soil off the dishes. This 

is to prevent bad smell if the dishes are left in the dishwasher for some time 
without running a wash program. It is also to prevent soil from drying on the 
plates when not washing every day. However not many people seem to use the 
program. 

• The Rinse/Hold program combined with the Regular65 has the same or slightly 
worse washing performance than the Intense70 alone. That is the result of the tests 
performed in the test lab, appendix 8. Thus, the Rinse/Hold program is 
superfluous. The Intense70 can be used to clean heavily soiled dishes. 

 
Quick30 = Quick 
Reasons to change the name: 
• The 30 in the program name is a bit misleading. It means that the average time for 

the program is 30 minutes, but since some of the other program names contain 
numbers expressing the temperature of the water in degrees, it can be 
misunderstood. 

 
Regular Eco = Everyday Budget 
Reasons to change the name: 
• Many people do not understand what Eco means or what the program does. It may 

be clear that it is environmentally friendly, but it is not a good name to explain 
what the program does. 

• Regular Eco saves energy, hence also some money and it also uses less water than 
the Regular 65. This is because one rinse cycle is excluded and to save energy, the 
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water is not heated as much in the final rinse. People generally expect the program 
to have the same wash performance as the Regular 65, which is not always the 
case. To avoid this misunderstanding, the Eco will be replaced with the name 
Budget. After the brainstorming it was concluded that Budget indicates that money 
is saved but the result may not be as good. 

 
Regular 65 = Everyday 
Reasons to change the name:  
• This is the program that is recommended to be used every day, hence the name 

Everyday explains this better than Regular 65. 
• Everyday is more suitable for the target group of DX302, as it is simpler and 

better explains when to use the program. 
• It is not consistent to use the 65 to explain how hot the water gets, as Quick30 

explains the length of the program in minutes. 
 
Intense 70 = Intense 
Reasons to change the name: 
• It is not consistent to use the 70 to explain how hot the water gets, as Quick30 

explains the length of the program in minutes. 
• Intense is however a very explaining name for what the program does. Therefore 

it will be kept. 
 
5.5.2 Buttons in general 
A decision has been made to use one button for each program instead of the 
Program/Clear button on the current dishwasher. The decision is based on the 
following facts: 
• The current Program/Clear button is not clearly connected to the program names. 

Some people did not know that this button was used to choose wash program. 
• The majority of the interviewed people thought that the multi-functional buttons 

were confusing and would rather have one button for each program. 
• The Easy Living target group wants simplicity, which made exclusion of the 

multi-functional program button an easy choice. 
 
The buttons should not be placed in the middle of the Control Panel, above the 
handle, as they may be pressed accidentally when grabbing the handle. 
 
The buttons should all be in rubber and have a lighted indicator around. This feature 
already exists in the Electrolux product range, which may make the manufacturing 
process easier. Rubber buttons may be connected with the upper range products. Is 
this bad? 
 
No, it is not a problem. There is currently no dishwasher within the Electrolux 
product range that has rubber buttons on the front, only on top of the door. If the 
buttons were modified a little bit, there would be no problem to use rubber on the 
DX302 as well. However, rubber buttons are not so frequently used, since soil easily 
gets stuck around and on the button. 
 
Are rubber buttons possible or too expensive for DX 302?  
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If rubber buttons are to be used it will lead to some extra costs as the Control Board 
has to be redesigned. This type of buttons can not be assembled in the same way as 
the current ones. 
 
Another problem with using rubber buttons is the high voltage power in the Control 
Board. If the button is punctured with a needle, it is possible to get the high voltage 
electricity into the body through the needle. Therefore it is necessary to place a hard 
plastic cover underneath the rubber to prevent sharp objects to cut through into the 
electrical parts. Placing a hard plastic cover underneath the rubber will remove some 
of the tactile feedback in the button though. 
 
These details lead to the decision to use hard plastic buttons instead of rubber. 
Indicators may still be integrated in the button to give the same direct feedback as 
rubber buttons. 
 
5.5.3 Power button 
Reasons to keep the power button:  
- A Power-button is necessary to turn the energy off and some people do not always 

want to have the machine in stand-by mode. 
- To make the customers more relaxed and as a feedback to know that no power 

is connected in the machine.  
 
When the power is turned off, all the software-features should be cancelled. The 
machine is set in default mode. 
 
Is this possible?  
Yes, but not at the moment. The decisions concerning basic software are all made in 
Nurnberg in Germany. The Power switch is a part of the basic software, which means 
no changes can be made within Electrolux Australia if it has not been approved of by 
Electrolux in Nurnberg. If the change is accepted, the whole world of Electrolux will 
have to make the change in their software. There is a wish list, where suggestions for 
changes can be put down and every year the Nurnberg office take this list into 
consideration, when changes are to be made. 
 
If power goes out, it is convenient if the wash program starts in the place where it was 
interrupted when the power is back. This would not be possible if all features are 
cancelled when Power is turned off. 
 
An option could be to only let Child-lock and Delay be cancelled when power is 
switched off. 
 
5.5.4 Child Lock 
Reasons to keep the feature but change the name: 
- The Child Lock will be changed to Button-lock since the current name may get the 

feature mixed up with the Child Lock in cars that actually locks the car door.  
- Many people think it is sometimes good to be able to prevent the buttons from 

being operated. 
- If the lock feature has its name changed and the suggestions below are made, it 

will be clear and easy for the target group, Easy living to use. 
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Pressing two buttons as far as possible from each other, for one second, should 
activate the Button-lock. If it has to be more than one second more labelling need to 
be added and will complicate the whole thing.  
 
Electrolux have previously had a problem with this, as the two buttons had to be 
pressed exactly at the same time. The tolerance is only 40 mille seconds. According to 
the Electrolux standard, the time cannot be too long.  
The name Button-lock is misleading, since the Power button can still be used. 
Program-lock, Operation-lock and Hold are other suggestions.  
 
The Button-lock will be deactivated when wash cycle is finished. To cancel this mode, 
press the buttons again or turn the power of (will cancel the all activated features) 
 
No, this is no good. It should be possible to have the lock active even if there is no 
power. 
The Button-lock can be activated any time during the wash cycle. 
Is this possible? Yes, but at the moment it will pause the program, as the Pause mode 
and the Child Lock mode are placed in the same button. 
 
Cl will not be shown in the display window when this feature is active. The Button-
lock will have its own indicator below the symbol, which is lit when the feature is 
active.  
 
A Button-lock does not actively protect the child, eg by preventing the door from 
being opened during a wash. Therefore it should be possible to have it on even though 
the dishwasher is not running and power is switched off.  
 
5.5.5 Delay 
Reasons to exclude the delay button: 
- The target group for DX302 does not need this feature. It is too much of a hassle 

to learn how to use it. 
- The outcome of the research showed that only a few people used it. 
 
How much cheaper is it to wash during the night? 
It is only cheaper in some areas in Australia. This is not a big issue for the Delay, 
since the price difference is not very big. The Delay mode is more for convenience 
though. Some people like to have the plates heated when having dinner. This did not 
come up during the interviews. Someone mentioned it when discussing the Delay 
mode in the concept discussion meeting. 
 
At this moment the Delay mode creates more problems than it has benefits. 
A decision was made to only show time in the display window to keep things simple, 
except when something is wrong, see heading 1.5.8 bellow. Therefore the delay 
button will be excluded. 
 
What do you think about that?  
The market department won’t like it. 
 
5.5.6 Start/Pause button  
Reasons to exclude the Start/Pause button: 
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- The user will get direct feedback by the indicators around the program buttons and 
hear that the machine is letting in water. 

- One outcome from the interviews is that multi functional buttons are confusing.  
- The Pause button is used when more dishes need to be put into the machine. If 

only five minutes have passed of the program it is no problem to start it over 
again, by just turning the Power off and on again. I.e., no Pause button is needed. 
If 15 minutes of the wash have passed, it is no good pausing the program anyway, 
hence a Pause button is superfluous in this scenario too.  

- P will not be shown in the display-window if the dishwasher does not have this 
mode. It makes the display clearer. 

 
Would the Easy Living target group understand that the dishwasher can be paused by 
opening the door during a wash program or is a Pause button necessary? 
 
5.5.7 Program/Clear button 
Reasons to exclude the Program/Clear button: 
- Clear is not necessary as it can currently only be used to clear the chosen wash 

program. It does not clear the Delay- or the Child Lock mode. 
- It is not good to have Program and Clear in the same button. The features have not 

got an obvious connection. 
- If it is desirable to clear the chosen features, the Power button can be used to put 

the machine into default mode. 
 
It is useful to be able to cancel a feature, but pressing the button with the chosen 
feature a second time can do this. Would it be easier the people in the Easy Living 
target group to understand the interface if a Clear button is added? 
 
5.5.8 Display 
A decision has been made to let the Display show time only, except for when 
something is wrong. When something is wrong with the machine a little 
“pin”/apostrophe should show in the display. It is good since it cannot be mixed up 
with letters or numbers when the consumer calls the service centre or look it up in the 
instruction book. 
 
5.5.9 Indicators 
The indicators should be in a different shape from the buttons so that the two will not 
be mixed up. The wash procedure indicators should be separated from the buttons for 
a clearer impression. 
 
A very relevant issue for the Easy Living target group is that it is currently hard to 
know if the dishes are clean or dirty. 
 
Solution: 
“Clean-dishes” indicator 
As the target group for the DX302 is Life of Convenience Anna, it is particularly 
important that the Control Panel gives good feedback. 
 
An indicator that shows when the dishes are clean can solve the problem. 
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The indicator has to be activated mechanically, since it has to show if the dishes that 
are in the machine are dirty or clean even if the power is turned off. A coloured square 
will show behind a small window on the Control Panel as the last step of the wash 
program, i.e. when the dishes are clean. The window will have labelling next to it, eg. 
Clean. When the machine is unloaded, a weight sensor sends a mechanical impulse to 
the indicator and the colour in the window disappears. This means that there will be a 
coloured square in the window labelled Clean as long as the machine is not fully 
unloaded after a wash. As soon as the machine has been entirely unloaded, the 
coloured square goes away, which indicates that the dishes are dirty. 
 
When the dishwasher is running, the progress of the program is shown by the program 
progress indicators, hence nothing is showing in the Clean-window until wash is 
finished. 
 
The Clean indicator could replace the Ready indicator, which today leads to some 
confusion. 
 
At the moment, the Ready indicator is lit while the Fan Dry cycle is still running. For 
an optimal drying performance, the dishes should be left in the dishwasher for another 
20 minutes after this indicator has been activated. It is currently hard for the consumer 
to know this. Apparently there were complaints when the whole drying time was 
included in the total time for the wash. Consumers thought the program was too long 
and therefore the Ready light now goes on 20 min before the wash is actually ready.  
 
5.5.10 Labelling 
It is important to have the size and colour of the writing on the Control Panel so that it 
can clearly be read from some distance. Suggestions to make the writing darker came 
up during the interviews. It is also desirable to put the labelling above the buttons. As 
the Control Panel is arched, the writing may be hard to read if it is placed underneath 
the button. Braile-writing is a good complement. 

5.6 Opinions from Choice magazine 
Choice magazine tests all kinds of products on the Australian market. The magazine 
provides consumers with independent information from the results of the tests. 
Considering changing the names of the wash programs, it is desirable to know which 
program that would be used in tests. For the energy labelling, the program that 
indicates that it is recommended for everyday use is tested. Stars are given according 
to the wash performance of this program. It is therefore important that the energy 
saving program is given an appropriate name. It should indicate that it is 
recommended for everyday use.  
 
Everyday Budget is suggested as the new name for the Regular Eco program and 
Everyday would then replace the Regular program. Neil Patterson who works in the 
test-laboratories of the Consumers association and Choice magazine of Australia was 
asked which of these two programs that would be tested. His personal opinion was 
that Everyday would probably be picked as the program that would be chosen by most 
people for everyday washing. However, if it is stated in the instruction book that 
Everyday Budget is recommended for everyday use it is possible that this program is 
chosen for testing. Mr Patterson could not tell for sure that this is the case though, 
since it can differ from case to case. 
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Surveys carried out by Choice magazine show that only five percent of consumers 
will pick the Eco program as their everyday choice. This is an incredibly low number, 
as the star rating is based on this program. Neil Patterson admits that the five percent 
may not be totally correct, as it was not known if all consumers participating in the 
interview had an Eco program available. It is possible that only five percent of all the 
participants actually had a machine with an Eco program. With that extreme 
assumption, 100 percent of the consumers who have the option to choose the Eco 
program are actually using it.  
 
Older surveys show that most customers would like an Eco program when purchasing 
a new dishwasher, but even though they have it, they mostly use the Normal/Regular 
program anyway.  
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6 Concept evaluation 
Update meetings and discussions have been held continuously with the staff at 
Electrolux in order to get feedback throughout the development process. The open 
discussion in the office has made things fall into place gradually. As the concept 
generation stage was reached, the amount of gathered information clearly facilitated 
the process. The concepts were evaluated in two different meetings, which led to a list 
of desirable features for the new DX302 Control Panel.  

6.1 Feature specification 
The following features were applied to the final six concept drawings, fig 36-41. 
 

Fig 36: Concept 19 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 37: Concept 20  
 
 
 
 
 
 
 
 
 Fig 38: Concept 21  
 

Fig 39: Concept 22 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 40: Concept 23  
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Fig 41: Concept 24 

 
 
 
 
 
 
 
 
6.1.1 Buttons 
Round buttons  
Round buttons look more modern than square buttons was the general opinion among 
the Electrolux staff. They are also easier to align in a hole in the manufacturing 
process than a square button.  
 
Plastic buttons 
Rubber buttons collects dirt and they require changes to the Control Board which 
leads to extra costs. Plastic buttons can have indicators integrated to give direct 
feedback. Then it is superfluous to have separate indicators near the program names. 
Transparent, frosted, plastic buttons are preferable. 
 
One button for each program 
Individual buttons for each program makes it much easier for consumers to 
understand how to choose a wash program. This will sell if the design of the Control 
Panel is modern. The buttons should not be placed in the middle of the Control Panel, 
above the handle, as they may be pressed accidentally when grabbing the handle.  
 
Power button 
The consumer will feel more secure if the Power can be turned off. 
When power is on, the warm Control Panel will attract cockroaches and other bugs, 
which may enter the Panel. To prevent this, it is necessary to turn the power off after a 
wash. Energy is saved when power is switched off in between the washes. 
The power button will not have an indicator showing when power is on. It will be 
obvious anyway, since there are other lights and the display that go on as soon as the 
power is turned on. The Power button should not look the same as the program 
buttons. It can be of a different size, different shape or different material. 
 
Same principle of use must apply to all buttons 
Today, the Delay is cancelled by holding the Delay button for 5 sec, while a wash 
program is cancelled by pressing the Program/Clear button for 3 sec. This is not 
consistent. How is the consumer supposed to know when to use the Clear button and 
when not to? The same procedure must be applicable to all buttons. 
 
Button Lock 
A Button Lock prevents children from starting the dishwasher or playing around with 
the buttons, interrupting an ongoing wash. It also prevents accidental operations, eg if 
leaning against the dishwasher. The Button Lock will be activated by pressing two of 
the program buttons at the same time and then deactivated in the same way. However, 
the Button Lock will be automatically deactivated when a wash program is finished. 
The lock will not apply to the Power button. 
 

 51



6.1.2 Indicators 
Button Lock indicator 
The Button Lock will have its own, separate indicator to show if it is active or not. 
This is to avoid the use of letters in the Display.  
 
Wash progress indicators 
There will be indicators showing which cycle the wash program is in. However, there 
are a few different options, which will be evaluated in a useability test. 
 
Clean dishes indicator  
This is a very relevant feature for the target group Easy Living. It saves the consumer 
the frustration and extra work of having to rewash the dishes after accidentally mixing 
dirty dishes with clean ones. This indicator can replace the Ready indicator on the 
current Control Panel. 
 
6.1.3  Display 
The display will show numbers only, to avoid confusion. However, if there is 
something wrong with the dishwasher, a “pin”/apostrophe will show and then some 
letters. The letters will have to be interpreted with help from the instruction manual in 
the same way as on the current DX302. Since there will be no Delay button, the 
display will only show the time left of a wash. 

6.2 Useability test 
The opinions and suggestions from the people at the Electrolux Dishwashing Plant led 
to the development of four refined concepts, fig 43-46. These were used in a 
useability test at University of South Australia, fig 42, appendix 7. The participants 
were staff and students all together 15 people. The purpose of the test was to find out 
peoples’ preferences when it comes to placement of the buttons, indicators and the 
display.  

 

 
 
 

6.2.1 Concept Features 

Fig 42: Useability test carried out at UniSA 

Some features & functions were already set before the useability test was carried out; 
• There is one button for each wash program. 
• The display and the indicators are ellipse shaped. 
• The handle has the shape of half an ellipse. 
• The wash progress indicators and the display are placed next to each other as 

their function is closely connected. 
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• There is an indicator for the Button Lock feature that shows if it is active. 
• The Button Lock has no symbol or icon. It is simply labelled with the words 

Button Lock on the panel. 
• The program names are; Quick, Everyday Budget, Everyday and Intense. 

 
It was desirable to get feedback on all the set features mentioned above through the 
useability test. A short description of the differences between the four concepts 
follows. 
 
Concept 1 
This concept, fig 43 has a feature line framing all the features from the top. There are 
five wash progress indicators written in present tense to emphasise that it is something 
happening right now. The Clean indicator goes green when the wash- and rinse cycles 
are finished. The Dry indicator goes green when the wash-, rinse- and dry cycles are 
finished. 
 
The program buttons are placed horizontally on the right hand side of the Control 
Panel. The Power button is round, but bigger than the program buttons. 
 
Pressing the program buttons for the Quick and the Intense wash programs 
simultaneously activates the Button Lock. 
 

Fig 43: Test concept 1 
 

 
 
Concept 2 
In this concept, fig 44, the feature line has the shape of a whole ellipse, which frames 
all the features in the Control Panel. There are four wash progress indicators, written  
in the same way as on the current DX302. The only difference is that the Ready 
indicator is not lit until all the cycles, including the drying cycle, are finished. 
The program buttons are placed vertically on the right hand side of the Control Panel. 
The power button is ellipse shaped.  Pressing the Quick and the Everyday Budget 
program buttons simultaneously activates the Button Lock. 
 
 
 
 
 
 
 
 
 

Fig 44: Test concept 2 
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Concept 3 
In this concept, there is no feature line, fig 45. There are five wash progress 
indicators, with the labelling written in the same form as on the current DX302. The 
difference is that the Ready indicator on the current Control Panel is replaced by the 
Clean and Dry indicators that work exactly as the ones in concept one. 
 
The program buttons are placed vertically on the right hand side of the Control Panel. 
The power button is ellipse shaped. Pressing the Quick and the Intense program 
buttons simultaneously activates the Button Lock. 
 
 

Fig 45: Test concept 3 

 
 
 
 
 
 
 
Concept 4 
A feature line frames all the features from the top, fig 46. In this concept, there are 
four wash progress indicators and they are written in the present tense, just like in 
concept one. The Ready indicator goes green when all the cycles are finished, 
including the drying cycle.  
 
The program buttons are placed horizontally on the left hand side of the panel. The 
power button is ellipse shaped. In this concept, pressing the Everyday and the Intense 
program buttons simultaneously activates the Button Lock. 
 
 

Fig 46: Test concept 4 

 
 
 
 
 
 
 
 
All the test participants in the useability test agreed on that the buttons should be 
positioned on the right hand side of the Control Panel. Most people also preferred the 
buttons to be aligned horizontally, fig 43 and 46. 
 
The majority thought that a Pause- and Start button would be psychologically 
convenient, but not really necessary.  
 
Most people were happy without a Cancel/Clear button and agreed on that a program 
can be cancelled by just pressing the active program button again in order to 
deactivate the program. 
 
The name Button lock was very clear to most people. However, the double grip 
activation of the Button lock was not understandable. When it was explained, most 
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people seemed to prefer to use two buttons next to each other for the double grip, fig 
44 and 46. 
 
All the participants agreed on that the Power button should be different from the 
program buttons. The majority thought a round shaped button, but bigger size than the 
program buttons is the best choice, fig 43. 
 
The opinions concerning the program names varied a lot. Quick and Intense were 
understandable to most people, but the Everyday Budget and Everyday created some 
confusion. These names were not recognised from the dishwashers people had at 
home. However, when it was explained that the energy saving program needs to have 
a name that indicates, it will be picked as the first choice by the consumer, the names 
were clearer. 
 
The four alternatives for the wash progress indicators got different opinions. Every 
single alternative was understandable, but most people thought that the Clean and Dry 
indicators were superfluous. The writing was considered big enough, but could maybe 
be a bit darker. The font got good response.  
 
There was also a suggestion to have “getting started” instructions on the protection 
plastic film, which is currently put on in the manufacturing process. When the 
consumer has learnt the basics about the new dishwasher, the plastic film can be 
removed. 
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7 Result 
As stated earlier in the report, real improvement in an interface can only be achieved 
by finding the balance between the use of familiar features and introducing new ideas 
into the product. After careful consideration of the results of the useability test, the 
final concept was put together. The old features that were clear are kept to facilitate 
the learning process while a lot of things are changed to obtain a more user-friendly 
Control Panel. The new concept design for the Dishlex 302 Control Panel interface is 
proudly presented below, fig 47 and 48. A more detailed 2D picture of the Control 
Panel and its features is shown in appendix 8. 
 

 
 Fig 47: The final concept 
 

 
 Fig 48: The final concept 
 

7.1 The Control Panel 
The aesthetics of the Control Panel was developed with the Electrolux brand language 
taken into consideration, Heading 2.9. The ellipse shape has been used to convey the 
Electrolux image. A part of the ellipse shape is used as a feature line in the interface 
to discretely frame the different features. The Display is shaped as an ellipse and is 
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placed on an angle next to the wash progress indicators on the left-hand side of the 
panel. All indicators are also shaped as ellipses with the same proportions as the 
display. The door handle has the form of half an ellipse. 
 
Material & colour 
The current Control Panel is made of FR-flame retardant ABS, Acrylonitrile/ 
Butadiene/Styrene. The new one will be made of the same plastic. This decision is 
made considering the manufacturing cost and that Electrolux is currently satisfied 
with this material. The customers can currently choose between a white, black or 
stainless steel/grey Control Panel. For the new design of the Control Panel, the colour 
options are the same as today.  
 
Dimensions, construction drawings 
The final concept model was at first drawn in Pro Engineer and then converted and 
imported into Alias Studio Tools to make pictures to show in the presentation.  
 
Control Board 
The Control Board for the new interface design needs to be divided into two pieces, 
one for the display and indicators and one for the buttons. A similar control board 
already exists, which facilitates the manufacturing process. 
 
7.1.1 Labelling and Software Features 
No changes have been made in the software for the wash programs. The display will 
show the time left of a wash program. The time is counted down in minutes. As 
opposed to the current situation, when the total time of the wash program is 
recalculated after every wash, the new display will show the same average time every 
time, disregarding any slight change in the length of the wash program, which may 
occur due to changing temperature of the inlet water etc. This should be clearly 
explained in the instruction manual to avoid confusion. 
 
The font, size and colour of the labelling are the same as on the current DX302 
Control Panel: Arial, size 10 will be used for the program button labelling and all the 
indicators, fig 49. The labelling for the Power button will be in Arial, size12. The 
colour of all the labelling is the grey shade, PMS 431. 
 

 
 

Fig 49: Indicator labelling  
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The wash programs of the new DX302 concept are as follows: 
 
QUICK 
This program name replaces the current Quick30. The 30 created confusion, as it was 
not clear if it indicates time or temperature and therefore it was excluded. The 
program takes approximately 30 minutes and should be used for lightly soiled dishes.  
 
EVERYDAY BUDGET 
This program name replaces the current Regular Eco. The new name of this program 
makes it easier to understand what the program should be used for. It speaks for itself 
and should reduce the amount of service calls having to do with misunderstandings of 
the program name and the wash performance. This program does not provide the 
same wash performance as the Everyday program. The word Budget indicates that the 
program saves money, but will cut down on the wash quality. The wash program will 
take approximately 98 minutes and should be used for normally soiled dishes. 
Compared to the Everyday program, explained below, the Everyday Budget lacks one 
rinse cycle and uses cooler water in the hot rinse. This program is mainly kept to be 
used in the testing for the Star Rating. The Star Rating is an important marketing 
point, which Electrolux cannot afford to compromise on. 
 
EVERYDAY 
This program name replaces the current Regular 65. This program has a new name for 
the same reason as the Everyday Budget above. The wash program will take 
approximately 102 minutes and should be used for normally soiled dishes.  
 
INTENSE 
This program name replaces the Intense 70. The 70 created confusion, since the 30 in 
Quick30 indicated the total time for the wash and 70 in Intense 70 indicated the 
temperature of the water. The 70 has therefore been excluded from the program name. 
The wash program will take approximately 123 minutes and should be used for 
heavily soiled dishes, pots and pans. Intense is familiar to old users and is very 
descriptive for how the program washes the dishes, therefore this part of the name is 
kept. 
 
Wash Progress 
The labelling for the four wash progress indicators has been changed to present tense. 
The new panel will have the following writing; Washing, Rinsing, Fan Drying and 
Ready, fig 48. This labelling emphasises that whatever the dishwasher is doing, it is  
doing it right now. If the Fan Drying light is on, it means that the Fan Drying cycle is 
currently running. 
 
Button Lock 
The Button Lock prevents accidental operation of the program buttons. The Button 
Lock is activated by a double grip operation. The program buttons for Everyday and 
Intense have to be pressed simultaneously for one second. The lock is automatically 
deactivated when the wash program and the fan drying is finished the Ready light is 
lit. There is no symbol for the Button Lock on the panel. The decision to simply write 
“BUTTON LOCK” with two arrows pointing at the Everyday- and the Intense buttons 
was made, fig 50. As mentioned earlier in the report, icons may be confusing if they  
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require an explaining text. In this case simple words are easier to interpret and create a 
more consistent look.  

 

 
 
 
Pause 
A wash program can be paused by opening the door. This is handy if more dishes 
need to be put in after the wash has started. 

Fig 50: Button Lock labelling 

 
7.1.2 Input: Buttons 
There are four program buttons and one power button on the Control Panel. The 
program buttons will be placed on the right side of the Control Panel, to the left of the 
Power button, fig 51. To start a wash program, the particular button for the desired 
program is pressed once. If it is necessary to cancel the program, the same program 
button has to be pressed again for deactivation. After the deactivation, a different 
program can be chosen. 
 

 
 

Fig 51: The buttons  
 
The program buttons are round with a diameter of 12 mm. The clearance will add an 
extra 0.5 to the diameter of the hole. To reduce the amount of the indicators on the 
Control Panel, the program buttons should be made of transparent plastic with a 
yellow indicator light inside that shows whether the program is active or not. The 
plastic will have a frosted finish for a better grip and more modern look.  
 
The power button is round like the rest of the buttons, but with a diameter of 15mm. 
The hole for the button will be 15.5mm, i.e. a 0.5mm clearance is added, just like for 
the program buttons. It is placed on the top, very right side of the Control Panel and 
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separated from the program buttons, fig 51. The Power button gives the consumer the 
option to save some electricity and thus money while the dishwasher is not in use. 
 
When the power is switched off, the Button Lock is deactivated and any program in 
use is paused. When the power is switched on again, the wash program will continue 
from where it was before. This is a great feature if there is a power failure in the 
middle of a wash. The wash will continue when the power comes back on, instead of 
starting all over again. 
 
Based on the interviews and the service calls dealing with issues involving the Delay 
button, this button was excluded from the Control Panel. The Delay feature is too 
complicated to appeal to the target group of the DX302 dishwasher. It only creates 
confusion. On the current Dishlex 302, the Boosted Dry mode is activated by pressing 
the Program- and the Delay button simultaneously. Since there is no Delay button on 
the new concept, the Boosted Dry mode will be activated when the Quick- and 
Everyday Budget buttons are pressed together. 
 
7.1.3 Feedback: Indicators and Display 
There are four indicators, which give feedback on the wash progress, fig 49, one for 
Washing, Rinsing, Fan Drying and Ready respectively. They are lit one by one as the 
wash progresses. This is just like on the current DX302 and is an excellent way of 
making the consumer feel relaxed and in control. The wash progress indicators 
provide the consumer with information on what stage the wash is in. For this new 
concept design yellow is chosen to represent the currently active features. The three 
first indicators will be yellow and the Ready light will be green, as opposed to the 
current Ready light, which is red. The green Ready light indicates that the wash is 
finished and the dishes are clean. The green colour encourages the user to unload the 
dishwasher. The colour coding is used as a bonus to further facilitate the interpretation 
of the given feedback. 
 
There is a yellow indicator for the Button Lock, which is located above the 
“BUTTON LOCK” writing. It is lit when the Button Lock feature is active, fig 50. 
 
The four program buttons are combined buttons and indicators. They will all have a 
yellow light inside. The button for the active wash program has its yellow light turned 
on. 
 
No Clean dishes indicator will be applied to the new interface. It was concluded that 
this feature requires mechanisms far to expensive for the DX302, which is marketed 
as a mid-range dishwasher.  
 
The Display will be on the left-hand side of the handle and have the shape of an 
ellipse, fig 52. It will only show the time left except if there is something wrong with 
the machine. Then a “pin”/apostrophe will appear together with the number of the 
specific error. The error- numbers, which may show in the Display are further 
explained in the instruction book. When the display shows zero, the wash is finished, 
but approximately 20 minutes of Fan Drying remains, just like on the current DX302. 
This is currently creating some confusion, but if the Fan Drying time is added to the 
wash time shown in the display, the wash program will be considered too long 
according to Electrolux marketing department. It is an important marketing point to 
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offer the customers as short wash programs as possible. Therefore the total wash time 
is displayed in the same way as it is today. 
 

 
 

Fig 52: The Display  

7.2 Removable plastic film 
Since Australia is a multi cultural country and all people interpret things differently. 
To make sure that future consumers of the DX302 have no doubt on how to operate 
the dishwasher and what program to use for different occasions, a short explanation of 
the features in form of a removable plastic film covers the Control Panel when it is 
first purchased, fig 53. The film is like the ones covering new cell phones or watches. 
It will in short terms be explained on the film what the different programs are good 
for, considering the soil on the dishes and the load, how long the programs take and 
how hot the water is. It will also comment on the wash progress indicators, what the 
Button Lock is doing and how it will be activated and deactivated. It will also be 
explained what the Display is showing. Whenever the consumer feels confident, the 
film can be removed. The film may be re-applied again when necessary.  
 
 

 
 
 Fig 53: The Removable plastic film 
 
The instructions in detail follow below: 
• This is a removable plastic film. It will help you become familiar with your new 

DX302 dishwasher. Remove when confident… 
 
• Wash progress. When READY indicator is green, your dishes are clean and dry. 
 
• The display shows the time left, in minutes, until your dishes are clean! The Fan 

Drying will still continue. 
 
• Dishwasher can be paused by opening door at any stage of wash. Mind hot steam! 

 61



• Prevents accidental operation of the program buttons. To activate, press the two 
buttons at the same time. 

 
• QUICK: Fast wash, ∼30 min, ∼45°C, Lightly soiled dishes 
 
• EVERYDAY BUDGET: Economical wash, ∼98 min, ∼50°C, Normally soiled 

dishes 
 
• EVERYDAY: Normal wash, ∼102min, ∼65°C, Normally soiled dishes 
• INTENSE: Hot wash, ∼123min, ∼70°C, Heavily soiled dishes 
 
• Turning off power when dishwasher is not in use saves energy! 
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8 Discussion  
Even though we are very happy with the result of this product development project, 
we have encountered some problems along the way. There are also some things, 
which could have been done differently in order to facilitate the work progress. 

8.1 The time limit 
If the time had been unlimited, it would have been good to have a more thorough 
useability test. The test at University of South Australia would have been carried out 
among “ordinary” people eg at the super market to get even more feedback. The 2D 
paper models could have been made more realistic and attached to real dishwashers 
for an even better feeling. 

8.2 Computers 
Throughout the project we experienced a lot of computer problems. The computers 
provided at Electrolux Dishwashing Plant were not very powerful and did not have 
CD-burners. It was not possible to use a USB memory stick or cord for the digital 
camera. Due to Electrolux restrictive policy when it comes to installation of new 
software, the computer programs Alias Studio Tools and I-deas that we are used to 
could not be installed.  
 
CAMR, the Center for Advanced Manufacturing Research at University of South 
Australia, offered us their computers. The installation of the Adobe programs needed 
for our graphical work was successful, but the computers did not have enough 
capacity to run Alias Studio Tools. 
 
Electrolux Dishwashing Plant is currently using Pro Engineer for all modelling. 
Therefore our final concept was modelled in Pro Engineer and then imported to Alias 
Studio Tools when we were back in Sweden. 
 
Even though the computer issues were the biggest obstacle we encountered in the 
work of this project, we have to emphasize that our colleagues and supervisors were 
trying their hardest to help us out. 

8.3 Interviews 
The interviewed people in our face-to-face interviews might have felt a bit stressed by 
being observed when operating the dishwasher, especially when the instruction 
manual was needed to complete an operation. As the interviews went on, it was 
discovered that some questions should have been stated in a different way to be even 
clearer.  
 
As English is not our native tongue and there were people with different background 
and nationalities involved in the interviews, some language problems may have 
created misunderstandings and confusion. The telephone interviews were especially 
hard as they were carried out in the beginning in the project when our English was 
still a bit broken. 

8.4 Compromising 
There are a lot of facts and opinions to take into consideration when developing a new 
interface. Our project has been very realistic in the sense that we have been involved 
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with a lot of people from different departments of Electrolux. It is not always easy to 
satisfy all parties. We learnt that the Marketing Department has a lot to say and there 
has to be a balance between what the user really needs and what is just needed to sell 
the product. In the end we presented a new concept design for the Dishlex 302 
interface that is a compromise between Electrolux standards and what we believe is a 
user-friendly design. 
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Questionnaire for DX302 consumers 
 

1. How long have you had the Electrolux Dishlex 302 for? 
 
< week   < 6 months   > 6 months 
 
 
2. Who purchased/choose the DX302? 
 
Myself  Someone else in the household Already in the house   

 
 

3. a) Did you install it yourself?   Yes  No 
 

b) In that case were there any problems?  Yes  No 
 
 

4. Were the installation instructions easy to understand?    
 
Yes  No  Do not know 

 
 
5. Have you had any other dishwasher before the DX302, in that case, what 

brand? 
 
 
6. a) How many people live in your household? 
 

1-2   3-4   >5 
 
b) Have you got any children under the age of 5?  Yes   No 

 
 1  2  3  4  5 
 
 

7. Do you use all five programs that are shown at the control panel on your 
Dishlex 302? 

 
Rinse Quick30 Eco Regular65 Intense70 Fragile 

 
 

8. Which program do you mostly use? 
 
Rinse Quick30 Eco Regular65 Intense70 Fragile 

 
 

9. a) Do you use tablets or powder?  Tablets   Powder 
 

b) Why?   
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Optimal wash performance   Cost of detergent    Easy to use   Do not know  Other 
 
 

 
10. How would you rate your current wash performance? 
 
1  2  3  4  5 
Poor       Excellent 

  
 

11. Do you know what the Eco program does?  
 
Saves Energy  Saves water  Saves time Do not know 

 
 
12. Are you familiar with the Star Rating- and Water Conservation Rating-

system?   
 
Yes   No 

 
 

13. How important is Star Rating and Water Conservation-system when you 
purchase new white goods? 

 
1   2  3  4  5 
Not important       Crucial 

 
 

14. a) Do you use liquid Rinse Aid that you put into the dispenser? Yes No 
 

b) Why do you use Rinse Aid? 
 
For optimal drying performance Recommendation Do not know 
 
c) Do you know how to tell when the dispenser has run out of Rinse Aid?  
 
Dispenser indicator   Do not know 

 
 
15. How would you rate your current drying performance? 
 
1  2  3  4  5 
Poor       Excellent  

 
 

16. How often do you run the dishwasher? 
 
>7times/week 5-7 times/week  < 5times/week  < once/week 
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17. a) Do you ever use the rinse program?  Yes  No 
 

b) When do you use this program? When… 
 
Rinsing dishes  Washing rarely Not so dirty dishes 
 

 
18. Do you ever use the Delay button?   Yes   No 
 

 
19. a) Is the control panel on the machine easy to operate?   

 
Yes   No  No comment 
 
b) What is hard to understand? 
 
Buttons  Display  Indicators 

 
Comments: 
 
 
 
 
 
 

 
 

20. Are there any items that you would not put into the dishwasher? 
 
No  Pots & Pans  Plastic items  Crystal  Other 

 
 

21. a) Do you ever use the On/Off button to turn the power off?  
 

Yes   No 
 

b) When do you use it? When… 
 
Wash is finished Going on holidays Leaving the house Other 
 
 

22. a) Do you ever use the instruction book?   Yes  No 
 

b) Do you find it useful?    Yes  No 
 
 

23. Are you satisfied with DX 302?  
 
1  2  3  4  5 
Not at all       Completely! 



Appendix 3, page 1 

Questionnaire for face to face interviews 
 
1. Do you have a dishwasher at home? In that case what brand and what model? 

 
 
 
 
 

2. Can you please start the Eco-Program? 
 
 
 
 

3. Do you know what the program does? 
 
 
 
 

4. Do you think the program takes longer time to clean the dishes than the 
Regular program? 

 
 
 
 

5. Is it important to you to have an Eco-Program? 
 
 
 
 

6. How do you put more dishes in when the wash program has already started?  
 
 
 
 

7. What do you think the digits in the display mean? (The dishwasher is put in 
delay-mode) Can you please clear this mode? 

 
 
 
 

8. Do you know what the child lock does? 
 
 
 
 
 

9. How do you activate the child lock? 
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10. Do you think the child lock is a good feature? 
 
 
 
 

11. Do you think the program names are clear? If not, what is unclear? Do you 
have any suggestion for a better name? 

 
 
 
 

12. Do you think the indicator labelling is clear? If not, what is unclear? Do you 
have any suggestion for better labelling? 

 
 
 
 

13. Do you think the button labelling is clear? If not, what is unclear? Do you 
have any suggestion for better labelling? 
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BRAND
Whirlpool LG Fisher & Paykel ASKO AEG Bosch Miele Celsius

Model ADP5550 ADP5540 LD2120W ? Intello Nemo Nautilus D3120 Favorit 60820 Classic Electronic ? CDW12
Star Rating 3 2,5 3 3,5 3,5 3 3 2,5 2,5 3 3 2
Water Conservation rating AAA AAA AAA AAAA AAA AAA
PROGRAMS
Rinse (Cold water) X X X X X X X X X
Quick Wash ~ 40º X X X X X X X X
Eco / 40º-50º X X X X X X X
Gentle ~ 45º X X X
Regular ~ 65º X X X X X X X X X
Intense ~ 70º X X X X X X X X

CONTROL KNOB

X

X
X X

X
X

X X X X

BUTTONS
Power X X X X X X X X X X X
Start/Reset(Stop) X X X X *** X
One button for every program X X X X X X
Cancell/Clear
Delay Start X X X X X X
Time Save X
Child Lock X X **
1/2 Load X X X
Rinse + * X
Spray Intensity *
Temperature * X
Dry * X
Tab * X
Plus * X
Rapid * X

INDICATORS
Power X X
Start/Reset(Stop) X X X X
One indicator for every button X
Program Progress X X X X X X
Program in use X X X X
Cancell/Clear
Delay Start X X
Time Save X   
Child Lock X
1/2 Load X
Rinse mode X
Spray Intensity mode
Rinse Aid X X X X X
Water Softener X X
Heat X
Water X X
Filter X
Inlet/Drain X
Spray Arm * X
Temperature * X
Display * X
Tab 2 in 1 * X
Tab 3 in 1 * X

DISPLAY

X
X

Time left X X X X X X
Delay Start X X X
Temperature

*   = Uncommon feature
**  = No button. Function available when two buttons are pressed together.
*** = No button. Function available by control knob.



 
 

 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Concepts from the Brainstorming 

Concept 1, the program buttons and the indicators are following the ellipse shape 

Concept 2, the program buttons and the indicators follow the ellipse shape 

Concept 3, the program buttons follow the ellipse shape 

Concept 4, the program buttons and the indicators follow the ellipse shape 

Concept 5, diagram showing the water use and cost, contra time in the different programs 
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Concept 6, diagram showing the water use and cost, contra time in the different programs 

Concept 7, diagram showing the water use and cost, contra time in the different programs 

Concept 8, diagram showing the water use and cost, contra time in the different programs 

Concept 9, a variety of choices concerning e. g the load of dishes, heaviness of soiling 

 Concept 10, squared program buttons and a toggle switch Power button 



Concept 14, a rotating knob to choose the program 

Concept 15, round buttons in the middle of the Control Panel 

Concept 13, big squared mechanical buttons with pictures combined with text, explaining what the 
programs do 

Concept 12, big squared buttons with pictures combined with text, explaining what the programs do

 Concept 11, squared buttons placed in the middle of the Control Panel 



 

Concept 16, possibility to choose the performance and environmental friendliness depending on the 
dishes

Concept 17, squared buttons in the lower section of the Control Panel 

Concept 18, a LCD screen with a remote control 
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Test 1: Rinse + Regular 65
Piece: Number of pieces: Clean pieces: Average score for Rinse + Regular 65:

12 6 4,5
Deep plates  9 8 8,5
Cups  12 12 12
Small glasses 8 0 3
Big glasses 4 0 2
Cutlery Full cutlery basket All All

Test 2: Intense 70
Piece: Number of pieces: Clean pieces: Average score for Intense 70:
Small plates  12 7 6
Deep plates  9 8 6
Cups  12 12 7,5
Small glasses 8 8 4
Big glasses 4 4 2
Cutlery Full cutlery basket All All

Test 3: Rinse + Regular 65
Piece: Number of pieces: Clean pieces:
Small plates  12 3
Deep plates  9 9
Cups  12 12
Small glasses 8 6
Big glasses 4 4
Cutlery Full cutlery basket All

Test 4: Intense 70
Piece: Number of pieces: Clean pieces:
Small plates  12 5
Deep plates  9 4
Cups  12 3
Small glasses 8 0
Big glasses 4 0
Cutlery Full cutlery basket All  
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Usability test on a new Control Panel for DX302 
 
Female             Male 
 
 
 
Buttons 
 

1. On what side of the Control Panel is it most comfortable to have 
the operational buttons, why? 

 
Right      Left 

 
Comments 

 
 

2. Do you need a Pause button? Compare the concepts to the 
current Control Panel. 

 
Yes                           No                                  

 
Comments 

 
 

3. What happens if there is no Start-button? 
 
 
 
 

4. How do you cancel the operation if there is no Clear-button? 
 
 
 
 

5. Is “Button-lock”, a clear name?…what do you think the feature 
does? 

 
 
 
 

6. How should the Button lock be deactivated? By using the double 
grip again or by pressing Power? Or should it be possible to use 
either one?  

 
 
 
 



7. Should the buttons for the double grip be far or close to each 
other?  

 
 
 
 

8. What do you think about letting the Power button have a 
different shape from the program buttons?  

 
 
 
 
 
Labelling 
 

9. Can you please comment on how the programs below would 
clean your dishes? 

 
Quick  

 
Everyday 
Budget 

 
Everyday  

 
I Intense 
 
 

10. What combination of labelling for the wash progress indicators is 
most understandable for you? 

 
Rinsing 
Washing 
Fan Drying 
Ready 

 
Rinse  
Wash 
Fan dry 
Ready 
 
Rinsing 
Washing 
Fan drying 
Clean  
Dry 

 
 



Rinse 
Wash 
Fan dry 
Clean  
Dry 

 
 

11. Is the labelling dark enough? 
 

Yes                  No 
 
 
 

12. Is the labelling big enough? 
 

Yes      No 
  
 
 
Aesthetics  
 

13. What is your general opinion on the new suggestions compared 
to the current Control Panel? 

 
Concept 1 
 
Concept 2 
 
Concept 3 
 
Concept 4 

 
   
 
General opinions 
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