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Abstract  
 
 

 

The project was initiated by both Saab Support and Services and the Division of 
Operation Maintenance Engineering at Luleå University of Technology. It has been 

carried out as a Bachelor thesis in Industrial Design Engineering at Luleå University of 

Technology.  
 

The project’s aim is to deliver a graphical user interface concept for aircraft maintenance 
consisting of pictures visualized in Photoshop. The graphical design has the objective to be 

user friendly, simple, and fast. Since Saab Support and Services is the client the interface 
will be based on their graphical profile. 

 
The target group is aircraft technicians and mechanics that work with Saab aircraft, such as, 

JAS 39 Gripen. Today the main issues are the large amount of printed out paper from the 

manual on the computer, insufficient links in the manual, and physical distance between 
different information sources. 

 
In order to develop an interface, theory concerning areas like the design process, generally 

about aircraft maintenance, design and usability theory, human factors, tablets, and 
hierarchies was investigated. To gain further knowledge of the context in which the 

interface will be implemented a visit to the Norrbotten Wing F21 was carried out. During 
the visit observations and interviews were conducted to gather information about issues 

and wants. 

 
From the issues and wants a product specification took shape. In the idea development a 

hierarchy of relevant information was formed. In the concept development a first concept 
was designed through a discussion. The concept was then evaluated by the methods 

Cognitive Walkthrough and Paper Prototyping, which led to design changes. A detail 
development was then carried out where colors, icons, fonts, and shapes were decided. A 

second visit at F21 was also conducted to evaluate the concept. 

 
The result is a graphical user interface concept consisting of the pages manual, report, 

work order, history, specifications, and flight info. To reach these information sources the 
user must first login and then choose an aircraft. The interface will assist the aircraft 

technicians and mechanics when performing maintenance tasks, which will lead to a more 
effective and efficient execution.  

 
 

 

 
 
 
KEYWORDS: Saab, product design, graphical user interface, tablets, usability, 
maintenance, aircraft, technician, mechanic, 



 

Sammanfattning 
 
 

Projektet initierades av både Saab Support and Services och avdelningen för drift och 
underhållsteknik vid Luleå tekniska universitet. Projektet har genomförts som ett 

examensarbete på utbildningen högskoleingenjör i Teknisk design vid Luleå tekniska 

universitet.  
 

Projektets mål är att leverera ett koncept av ett grafiskt användargränssnitt för flygplans-
underhåll bestående av bilder visualiserade i Photoshop. Den grafiska designen har som 

syfte att vara användarvänlig, enkel och snabb. Eftersom Saab Support and Services är 
projektets kund kommer gränssnittet att baseras på deras grafiska profil. 

 
Målgruppen är flygtekniker och mekaniker som arbetar med Saabflygplan så som JAS 39 

Gripen. Idag är de största problemen den stora mängden utskrivna papper från manualen 

på datorn, otillräckliga länkar i manualen och fysiska avstånd mellan olika informations-
källor. 

 
För att utveckla ett gränssnitt undersöktes teori gällande designprocessen, flygplans-

underhåll, design och användbarhet, mänskliga faktorer, surfplattor och hierarkier. För att 
få ytterligare kunskap om det sammanhang som gränssnittet kommer att användas i gjordes 

ett besök på Norrbottens flygflottilj F21. Under besöket genomfördes observationer och 
intervjuer för att samla information om problem och önskemål. 

 

Utifrån problemen och önskemålen togs en produktspecifikation fram. I idéutvecklings-
fasen utformades en hierarki bestående av relevant information. I konceptutvecklingsfasen 

designades ett första koncept via en diskussion. Konceptet utvärderades sedan med hjälp av 
metoderna Cognitive Walkthrough och Paper Prototyping, vilket ledde till design 

förändringar. En detaljutveckling genomfördes sedan där färger, ikoner, typsnitt och 
former bestämdes. För att utvärdera konceptet genomfördes även ett andra besök på F21. 

 

Resultatet är ett koncept av ett grafiskt användargränssnitt som består av sidorna manual, 
rapport, arbetsorder, historia, specifikationer och flyg information. För att nå dessa 

informationskällor måste användaren först logga in och sedan välja ett flygplan. Gränssnittet 
kommer att underlätta utförandet av underhållsarbete för flygtekniker och mekaniker, 

vilket kommer att leda till ett effektivare arbete. 
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1 Introduction  
 

 
 

The performance of maintenance on aircraft requires precision and accuracy. One small 
error can lead to catastrophic consequences. That is why aircraft technicians and mechanics 

need tools that facilitate execution and assist in more efficient and effective performance. 

One way to do this is to provide relevant and accessible information right where the task is 
performed. The use of tablets can make this possible. But how should an interface to such 

a product look like and what information is relevant? This Bachelor thesis of 15 credits in 
Industrial Design Engineering at Luleå University of Technology comprises a development 

of an interface for aircraft maintenance. The thesis was carried out in Luleå, Sweden, in 
the spring of 2014.  

 

1.1 PROJECT INCENTIVES 
Since Saab Support and Services are in a need of a graphical user interface for aircraft 

maintenance they initiated the project together with the Division of Operation 
Maintenance Engineering at Luleå University of Technology. The target group is aircraft 

technicians and mechanics that work with Saab aircraft, such as, JAS 39 Gripen. Currently 
they are using a lot of paper, such as, manuals and logbooks, to assist them in maintenance 

work. Other issues that the target group has are for example, physical distance between 

information sources and where they work, long verbal communication, and a lot of 
references in the manual. In the future the target group wishes for a tool that would make 

the maintenance tasks more efficient by minimizing the handling of papers and by having 
the information easily accessible.  

 
Saab is a company that has a vision to keep people safe, to achieve this they increase the 

security through developing and improving the technological systems and solutions. Saab 
has three core values, the first one, describes that they are open for change and are fast and 

flexible. The second one is about combining knowledge and constant learning. The third 

one says that they are global citizens, honest, reliable, and they keep their promises (Saab, 
n.d.b).  

 
Saab is divided in six organizations areas, Aeronautics, Dynamics, Electronic Defense 

Systems, Security and Defense Solutions, Combitech, and Support and Services (Saab, 
n.d.a). The members in Support and Services are working with everything from war to 

rescue missions and are important key features for this kind of operations (Saab, n.d.c). 

 
Research questions to be answered by this thesis are as follows. 

1. What user needs are there?  
2. What is the current situation? 

3. How will the interface be used? 
4. What information is relevant to the user? 

5. How do you make the interface user friendly? 
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1.2 PROJECT STAKEHOLDERS 
The target group and the end user are aircraft technicians and mechanics working with 

maintenance on Saab aircraft, such as, JAS 39 Gripen. In a wider perspective other people 
working with maintenance on Saab aircrafts, for example maintenance leaders, can also be 

considered as stakeholders, as the use of new technology might affect their routines as well. 
 

The client of the thesis is Saab Support and Services and the initiators are both Saab 

Support and Services and the Division of Operation Maintenance Engineering at Luleå 
University of Technology. 

 

 
1.3 PROJECT OBJECTIVES AND AIMS 
The project's objective is to develop a graphical user interface for Saab Support and 
Services. The graphical design has the objective to be user friendly, simple, and fast, this 

through literature reviews, need finding and by doing usability tests. The final concept 
should make it easier for technicians and mechanics to perform maintenance tasks on 

aircrafts by providing relevant information in one place and present the information in a 
structured way, with good usability. 

 

The project’s aim is to deliver a graphical user interface concept consisting of pictures 
visualized in Photoshop, a final report, and a verbal presentation. 

 
 

1.4 PROJECT SCOPE  
The work consists of 15 credits per student which translate into 400 hours each over a 10 

week period. Due to the limited amount of time, the project will only produce a graphical 
user interface concept that will require further development and user testing before 

implementation. 
 

The work is restricted to the development of a graphical user interface produced for tablets 
with touch screens and targeted for aircraft maintenance technicians and mechanics. The 

interface should also be within the boundaries of the Saab Support and Services graphical 

profile. 
 

The project will not include programming of code which means that the result will only 
consist of a conceptual design. 

 
In this project two assumptions are made: 

 Our product is compatible with the Computerized Maintenance Management Systems, 

CMMS, and other systems that provide necessary information to the aircraft 
maintenance technicians and mechanics. 

 Sensitive information can be transferred in a secure manner. 
 

 

  



 3 

1.5 THESIS OUTLINE 
The thesis is divided in six main chapters.  

 Chapter one is an introduction to the thesis describing the projects incentives, 
stakeholders, objectives and aims, and also the scope of the project. 

 Chapter two contains the theoretical framework including areas like the design process, 

generally about aircraft maintenance, design and usability theory, human factors, 
tablets, and hierarchies. 

 Chapter three explains the design process and the methods used.  

 Chapter four presents the results of each phase in the project together with the final 

result. 

 Chapter five includes discussions on decisions made and reconnects the result with the 
theory. The relevance is also discussed and the chapter ends with a reflection of the 

project and recommendations for further development. 

 Chapter six answers the research questions from the project incentives. Conclusions are 

also drawn about the projects objectives and aims.    
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2 Theoretical Framework 
 
 
In order to meet the aim to generate a Graphical User Interface (GUI), knowledge 

relevant for this project had to be reviewed as well as examples of similar research and 
development projects to learn of best practices. Other relevant information that the project 

group had to acquire is about the target group and their environment and tasks.  

 
To form the concept, facts about design theory are needed, how people see signs, how 

different colors can generate different feelings and such. Since the target group is humans 
the project members also had to consider the human factors that come into play. To make 

the concept user friendly knowledge about usability, how to develop a usable design, and 
how to prevent errors needed to be studied. Since the concept will be used on tablets, 

general information about tablets is useful to know, how they are built up and what 
people in general think about them. To structure the information inside the interface in a 

useful way a study of hierarchies and navigation has also been done. 

 
 

2.1 INTERACTION DESIGN 
A graphical user interface is a product that calls for interaction between a device and a 
human. That is why theory which describes the basics of interaction design and the 

graphical user interface is relevant. 

 

2.1.1 Definition and Process of Interaction Design 

In this thesis, the concept of interaction design has been based on Sharp, Rogers and 
Preece (2007) definition: “Designing interactive products to support the way people 

communicate and interact in their everyday and working lives.” (p.8). They also state that 
interaction design helps how to solve the design for user experiences, by the use of 

methods, techniques, and frameworks. A lot of different people are in contact with the 

process, designers are one of them and they need to know how emotions work, the role of 
the human.  

 
The central concept of interaction design is the user experience, how the users feel and 

their satisfaction, both physically and mentally. The presence of interaction design in 
different product projects are important, because good interaction design make it easier for 

the user to grasp how the product works and may be a decisive factor if the product is 

successful or not (Sharp et al., 2007). 
 

According to Sharp et al. (2007) can interaction processes be divided into four categories: 
1. Forming requirements and detect needs for the user experience. 

2. Developing designs that meet the requirements. 
3. Interactive versions of the designs are constructed so they can be communicated and 

evaluated. 
4. Evaluate the result and the user experience it offers. 
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2.1.2 Graphical User Interface (GUI) 

The part of computer software that the user can see, hear, or pick up through other senses, 
is called the user interface. There are two things that must exist for the user interface to 

work, and that is input and output. Through input the user can interact with the device 
and communicate what he/she wants to do, for example, mouse clicking or using a 

keyboard. The device then answers by giving the user output, usually through a screen but 
it can also be through sound. The study of how computers and users work together is 

called Human-Computer Interaction (HCI) (Galitz, 2007). 

 
A graphical user interface is a visual presentation of information with elements like 

windows, menus, icons, controls, and pointer. It also contains graphics like different fonts 
and character sizes, colors, pictures, animations, and so on. The interaction between the 

computer and its users is done by some kind of pointing device. To make the computer 
work as well as possible, together with the user, the screens should appear realistic, 

meaningful, and simple (Galitz, 2007). 

 
In a graphical user interface it is not always clear what on the screen the user can interact 

with. Therefore the user must first identify the action he/she want to perform. It is the 
motor activity the user requires to identify the action and then move the pointer to the 

identified place that is known as the pick. The sign that the graphical user interface gives 
the user to perform the action is known as the click. The pick and click function makes 

the eyes, hands, and mind work together. This kind of interaction between the user and 
the computer works fast and with great feedback. Because of the graphical nature of the 

interface the options that is presented through the graphics is what the user can interact 

with and choose from, no more or less is available (Galitz, 2007). 
 

 

2.2 AIRCRAFT MAINTENANCE 
The theory concerning aircraft maintenance is relevant to understand the end user of the 

product and what their work consists of. It is also relevant to understand their 

surroundings and how the large amount of information they work with is managed. Lastly, 
two relevant research studies are explored, to learn of good examples and practice within 

the area. 
 

2.2.3 Aircraft Maintenance Mechanics and Technicians 

Aircraft technicians and mechanics work with the maintenance, inspection, and repair of 

aircrafts. The mechanic performs service and preventive maintenance. The technician who 

has a longer education and a greater knowledge of the system also takes care of 
troubleshooting, inspections and functional checks (Redaktionen för yrkesinformation, 

2011). They also inspect and approve other personnel’s work. The tasks may vary between 
workplaces but overall the technician has a greater responsibility and is the one who signs 

off, certifying that the maintenance has been correctly executed (SFF, n.d.). They work 
either in groups or individually and the mechanics also work side by side with the aircraft 

electricians (Redaktionen för yrkesinformation, 2011). 
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How often and what kind of maintenance the personnel perform depends on different 

aspects, for example the number of flight hours, which control routine inspections. In 
their work they have manuals and instructions that describe how to perform different 

maintenance operations. Each action is documented so that technicians can go back and 
check who has done what (Redaktionen för yrkesinformation, 2011). 

 

2.2.2 Maintenance 

The IEC electropedia defines maintenance as “The combination of all technical and 

administrative actions, including supervision actions, intended to retain an item in, or restore it to, a 
state in which it can perform a required function” (IEC 191-07-01, 1990). The maintenance 

process consists of management and support planning, as well as, preparation and 
execution of maintenance. After the execution the work is evaluated and improvements 

might be done (Tretten & Karim, 2014). 
 

The actual execution of the operations on the aircraft is performed by aircraft maintenance 

mechanics and technicians. A few types of maintenance operations are described below: 
 

 Preventive maintenance: The core task of preventive maintenance is to minimize the risk 

of failure or function error on a part by maintaining the equipment before break 

down occurs. This is executed with predetermined inspections performed in intervals 
or prescribed criteria (IEC 191-07-07, 1990). 

 

 Corrective maintenance: When a break down has occurred and been detected, corrective 

maintenance is applied to repair or replace the defected part to the extent that the part 

has the required function once again (IEC 191-07-08, 1990). 
 

 Deferred maintenance: Corrective maintenance which is not performed directly after the 
defect has been detected but is delayed due to maintenance rules (IEC 191-07-16, 

1990). 

 

2.2.1 Computerized Maintenance Management Systems (CMMS) 

Computerized Maintenance Management Systems or CMMS is computer software which 
assists companies with storing of maintenance operation data, such as, assets, work orders, 

spare parts, manuals, task development and completion, problems and deviations, etc. The 
stored data can then be used as input information when managing and performing 

maintenance tasks on assets (Tretten & Karim, 2014). 
 
This means that the CMMS helps the maintenance process to be executed more effective 

and efficient provided that the system is able to get the right information to the right 
person and at the right time. The data in the system also needs to be of good quality. It 

also provides the companies with a large database that can be used in decision-making and 
overall management of the organization, for example as cost analysis. The typical user of 

such system is operators, technicians, and management who work close with the 

maintenance operations. Another useful advantage that the CMMS has is management of 
maintenance history. This is especially needed when it comes to follow-up work (Tretten 

& Karim, 2014). 
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To make the CMMS work as intended the data must be of good quality to ensure that 

correct decisions can be made. Then of course the design and structure of the interface 
that users interact with has a great part in the usefulness of the CMMS. The interface 

needs to guide the users to take the right actions, to reduce the risk of human errors. This 
becomes crucial in more complex system where human errors are the biggest reason for 

incidents (Tretten & Karim, 2014). 
 

There are a lot of different software out on the market when it comes to Computerized 
Maintenance Management Systems, Infor EAM software, eMaint X3 Software, and 

Mainenance Connection Software, just to name a few (Short, 2014). 

 

2.2.4 Other Research 

There have been a lot of other studies about aircraft maintenance and the CMMS system. 
Excerpts of two research projects findings are described below. One is a research paper 

where the CMMS was the main focus even though through the light of aircraft 

maintenance. The other one is a student research with the aircraft technician as a main 
focus. These studies were a great source in the development. 

 

2.2.4.1 Enhancing the Usability of Maintenance Data Management Systems 

Tretten and Karim (2014) have studied Computerized Maintenance Management Systems 

(CMMS) by conducting interviews, expert group discussion, and observations together 
with a literature study. Their goal was to examine what functions a CMMS should have 

and what the system should contain. By doing this, they now provide knowledge about 
what areas of the system that require further development. The result has then been 

compiled in a number of recommendations displayed below: 

 Personal login and schedules – Personal information 

 Service and reparation manual and guides – Easy access to necessary information 

 Each aircrafts flight data, and status – Better planning with knowledge of aircraft schedule 

 Logged data from aircrafts and personnel – Easier to follow-up who did what and when 

 Contact between technicians, pilots, staff and flight leaders – Effective communication is key 

 List of parts and order information – Better planning with information of parts and orders 

 Parts are easily identified and searchable through RFID – Traceable parts assist follow-ups 

 Depending on the employee’s role there are different levels of access – Access based on needs 

 Each aircraft, personnel and workstation, etc. has its own page – Pages with relevant data 
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2.2.4.2 Flight Community Information Center 

The project, Flight Community Information Center, was aimed at personnel working with 
maintenance on aircraft, for example aircraft technicians, especially the aircraft JAS 39 

Gripen. The project resulted in recommendations for a user interface but also tools that 
could assist in maintenance. This was done by conducting a competitor study, field 

observations, and interviews. The study resulted in a few concepts but the thing of most 
interest was the problem identification and the conclusion of what the aircraft technicians 

want. Some of the problems are as follows (Brorsson-Pierre, Eriksson, Forsgren, Högbom, 
& Sund, 2011):  

 Better communication between all parts. 

 To visually and auditory be able to explain problems for better understanding. 

 The possibility to record events, share it with others, and store for follow-up. 

 Accesses to all necessary information while on the line. 

 Improved documentation with good connection between them. 

 Documentation to always be accessible. 

 Good information on who did what through the whole process. 

 Good feedback from the system. 

 Easy traceable and logical system for tools and spare parts. 

 

 

2.3 DESIGN THEORY 
The following theory is relevant in order to form the graphical concept. It describes for 

instance how signs are seen and how people sense them, how signs and shapes can be seen 

in dissimilar ways, what kind of emotions and sense different kind of colors express, and 
the importance of the typeface and the readability. 

 

2.3.1 Semiotics 

Daniel Chandler (2007) defines the semiotics as “The study of signs” (p.1). Signs can be all 

kind of signs you see, for example road signs, restaurant signs, etc. But semiotics is not 
entirely about visual signs, it also embraces words, sounds, and body language. Semiotics 

can be divided into three categories, semantics, syntactics, and pragmatics. There are also 
some basic concepts that exists, he describes them as: 

 Iconic: Is a sign about familiarity of what it’s imitating, it can for example be images or 

motives but it can also include pop artists, music, or objects. 

 Symbolic: Is such things that you must study before you know it, such as language, 

words, flags, and numbers. 

 Metaphor: Can be associated with both iconic and symbolic signs. It explains the things 

that are unfamiliar in a familiar way. 

 Indexical: A sign that is connected, physically or mentally, with the actual thing. For 
example, smoke is a sign of the actual thing fire. 

 Artifact: Is a sign that allows the user to do something. For example, a door knob allows 

the user to open the door. 
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2.3.2 Gestalt Laws 

Gestalt laws are about how humans make wholeness of things. For example can irregular 
dotted spots be sorted with the help of the gestalt laws, so that the human sees a pattern 

(Danielsson, Teknisk psykologi, 2001). Table 1 displays more gestalt laws described by 
Zudilova-Seinstra, Adriaansen, and Liere (n.d.). Colin Ware (2013) describes the gestalt 

laws in a similar way. It has been noticed that the names of the gestalt laws can vary in 
different sources, but the description is likewise.  

 
Table 1 Gestalt laws and their meaning according to Zudilova-Seinstra et al. (n.d.). 

Gestalt law Description 

Similarity We tend to relate objects, with similar properties to 
each other, such as, color, shape, etc. 

Proximity We tend to aggregate objects that are close to each 
other. 

Closure Even though an object is not completely sealed, we 

tend to unite contours, so we see a shape. 

Pragnaz For example, in a randomized picture of spots, we 

tend to see a simple structure. 

Common fate Objects with the same motion tend to be grouped 
together. 

Figure and Ground: In a visual field we tend to see one object as a 

figure and the other one as a background. 

Symmetry: Objects that are not symmetrical will appear 

defective and imbalanced. 

Continuity: Objects that are close to each other are united 
when they are connected by straight or smooth 

lines. 

Familiarity: Objects are more likely to join each other if the 
groups are familiar or meaningful. 
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2.3.3 Color Theory 
Colors can help the user find things visually, it can inform, structure, attract, create senses, 
and create pedagogics. They can be used for symbolizing different things, but this depends 

on the context and the culture (Bergström, 2012). One thing we all should have in mind 
is that the whole human population doesn’t see color in the same way, some have color 

blindness. The most common color blindness is the difficulty of separating reds and greens 
(Nilsson, 1982). 

 

In our culture, Sisefskey (1995) states that different colors have different meanings. 
According to Nilsson (1982) the meanings of the colors vary depending on its 

environment. Nilsson describes the different colors as personalized and from a perspective 
of a few authors and an artist. Table 2 displays the colors different meaning according to 

Sisefskey and Nilsson. 
 

Table 2 The colors different meaning according to Sisefskey (1995) and Nilsson (1982). 

Color Sisefskey Nilsson 

Red Strength, revolution, and impulsive. Aliveness, lively, and anxious. 

Blue Idealism, calmness, and stability. Rest, calmness, and coldness. 

Green Hope, naturalness, and tenderness. Summer, calmness, and passivity. 

White Innocence, purity, and coldness. Power, joy, and colorless. 

Black Wisdom, sorrow, and mystery. Hate, sorrow, and evilness. 

 

According to Bergström (2012) can colors look different depending on the environment, 
it can for example look lighter if the background is dark. Different combinations of colors 

communicate in different ways, there are three communications Bergström talks about, 

whispers, talks and shouts. When the colors are similar and matches together they whisper 
to each other. Colors talk when they are in contrast to each other, like blue and red. You 

get screaming colors when you combine colors that have a great difference in contrast, red 
and green has the largest contrast.  

 
According to Swedish standard there are some high-lighting colors that are generally used, 

red, yellow, blue, green, orange, white, and black. A combination that you can use for 

informing that something is risky is yellow, with a striped pattern. If you want to mark 
something that means stop you should use red. Green is a color you use when you want to 

say ready (Sisefskey, 1995). 
 

On websites color-coding helps the user understand the interface and also increases the 
speed of use, as long as the color-coding is easy to understand (usability.gov, n.d.c). 
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2.3.4 Typefaces and Readability 

According to Allan Haley (n.d.) there are three basic rules for choosing the right font for 
your website. The first one is about using typefaces that have simple shapes. If the letters 

are too decorative they can disturb the user to read well. Decorative letters are usually 
acceptable if they are large. One thing you should have in mind is also that if the reader 

has a low resolution, it is easier to read letters that are simple. The second rule is about 
using bigger letters. When you use bigger letters there are more pixels to form them and if 

they have a large x-height the better the graphics. The third rule says that serif is 

something you should not use, because they do not work that well with a limited amount 
of pixels so the result of that is that the letters will look noisy. Bergström (2012) also states 

the fact that serif typefaces should not be used on screens because it distorts letters and 
creates blurry texts. 

 
On this basis Allan Haley (n.d.) recommends that a san serif typeface is the best to use and 

if you want more visibility a bold weight can be used. He also recommends the following 

typefaces: Helvetica, Rotis Sans, Gill Sans, and Lucida Sans. If you want to use serif 
typefaces Haley states that the best ones to use is Lucida Bright, Rockwell or Jante 

Antiquia. Because of Helveticas simple shapes Bergström (2012) also recommends this 
typeface, especially for headings. 

 
The readability of texts is not only depending on the chosen typeface, but as Bergström 

(2012) states also the contrast between letters and background. He also mentions that black 
text on white background is preferred by most.  This is backed up by a guideline from 

usability.gov (n.d.b) which furthermore states that if the user needs to read rapidly the 

background should not have a pattern. But Bergström (2012) says that using pictures with 
different image depth can create a more lively feeling. 

 
Text should be used as links instead of images since texts both indicate the result of the 

action and that it is clickable (usability.gov, n.d.a). According to Bergström (2012) linked 
text with underlines should not be used since it reduces the readability. 
 

 

2.4 HUMAN FACTORS 
When designing for human-computer interaction awareness about the human conditions 

are relevant. Theory regarding perception and performance load are essential when 
designing a user friendly product. 

 

2.4.1 Perception 

How the human receive and process information, and what controls the humans attention 

is known as perception. There are different types of attention, selective, focused, and 
divided. Selective attention is when the human must choose what to focus their attention 

on in an environment with overload of information. Focused attention is when the 
attention is directed at one thing only. Divided attention is when you handle two things at 

once without any of these suffering (Danielsson, Teknisk psykologi, 2013). 
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External factors that control our attention are mainly two things, how often it happens and 

the cost of it, if you miss it. Other external factors that affect is how prominent the 
information is. The color, motion, and position have a huge role in how humans choose 

to focus their attention. For example, things that are placed high on a screen will get more 
attention than other information, which may have to do with the reading direction. 

Things placed in a central position will also tend to draw our attention (Danielsson, 
Teknisk psykologi, 2013). 

 

2.4.2 Performance Load 

When executing tasks one can talk about two different loads; cognitive load, which is the 

mental activity compelled to carry out a task, and kinetic load, which is the physical 
activity compelled to carry out a task. The greater the load is, the less chance that the task 

will be completed (Galitz, 2007). 
 

To keep the performance load on a low level there are a few things to think about when 

designing interactive interfaces. To reduce the cognitive load only necessary information is 
to be presented in a structured way, for example by grouping information. Tasks that 

demand a lot of memory to complete should be automatized. Because of the humans’ 
ability to recognize things is greater than recalling, the interface should provide tools that 

helps the user to recall. The kinetic load can be reduced by limiting the number of steps 
required to complete a task by making repetitive tasks automatic (Galitz, 2007). 

 
 

2.5 USABILITY 
A product can be very smart, but if the user cannot utilize functions or understand the 

content of the product, it is useless. That is why theory about usability is relevant to the 
development of the interface in order to make it efficient and effective to use. What is the 

definition of usability? What principles are out there? How can you design to prevent 
error? These are questions that need to be answered before developing a concept. 

 

2.5.1 Definition and Principles of Usability 

Usability is a vast term which many people have defined and developed principles for. 

Quesenbery (2001) states that the definition at times is simplified as “ease of use” and that 
this definition is little help when designing interfaces. A more precise definition can be 

useful for understanding user requirements, among other things. Her expanded definition 
is based on the ISO 9241 and includes five characteristics, the five E’s, which are; effective, 

efficient, engaging, error tolerant, and easy to learn. 
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When describing the definition of usability Nielsen (1993) also accentuates that there is 

more to usability than a single property and that it consists of multiple components. He 
furthermore presents five usability attributes similar to the five E’s:  

 

 Learnability - Easy to Learn: The system should easily learn the user how it works and 

quickly get the user to start utilize the system. Depending on the context of the 
system and the intended user there are some systems that can allow users to go 

through training before using it and some who cannot afford learning time at all. 

However, most systems need to be easy to learn.  
 

 Efficiency - Efficient to Use: The system should work efficiently when in use. When users 
have learned the system and reached a steady-state level of performance they should 

be able to work with a high productivity, by accomplishing what they intend to.  

 

 Memorability - Easy to Remember: The system should make it easy for the casual user to 

remember how to use it. Intermittently usage should not mean that the user needs to 
learn the system all over again, but only remember what they learned before. A 

vacation is an example of a reason for temporarily stop using a system. Increased 
learnability often makes the system easier to remember.  

 

 Errors - Low Error Rate: The system should prevent the user from making an error, if an 
error does occur, it should be easy to recover from. An error is when an action to 

accomplish a desired goal does not succeed. Errors can have different impacts; some 
can be recovered directly by the user and only slow down the efficiency, other can 

have catastrophic outcomes. These catastrophic errors can destroy the users work and 
must not occur.  

 

 Satisfaction - Pleasant to Use: The system should be perceived as pleasant to use. The 
users should like it and are subjectively satisfied when using the system. For systems 

used at home and not in a working environment this attribute is extra important.  
 

In the book, An Introduction to Usability, Jordan (1998) talks about a three-component 
model of usability. The model explains how the level of task performance changes with 

repetition. When a user repeats a task over and over it is likely that his/her performance 

will improve over time. The three components are guessability, learnability, and 
experienced user performance (EUP). 

 
Guessability is about how much effort (for example time) the user needs to put in when a 

task is carried out for the first time. The guessability increases when the users’ effort or cost 
for accomplishing a task is lowered. For products that does not get used much more than 

one time, guessability is of most importance. More complex products, where training takes 

place, guessability is limited. Yet all tasks that are carried out for the first time, and tasks 
that must succeed on the first attempt, needs to be guessable, even if executed on complex 

products (Jordan, 1998). 
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Learnability is about how much effort (number of repetitions) the user needs to put in to 

reach an acceptable level of competence when performing a task. The learnability increases 
with tasks that are easily memorable. When the time put aside for learning a task is limited 

to a short period of time or if the user is learning all on his/her own, the learnability is of 
most importance (Jordan, 1998). 

 
EUP is about when the user reaches a level where changes in performance are relatively 

small. Any further changes will only be visible over a long period of time. Tasks where a 
fast learning curve is not high priority, EUP is of importance. When this stage is reached it 

is also important that the user is performing at a high level. EUP will not be that important 

when it comes to intermittently or one time usage (Jordan, 1998). 
 

Jordan (1998) also talks about ten principles of usable design. These principals are: 
 

 Consistency: Tasks that are similar should also be executed in a similar manner. 

 

 Compatibility: The expectations and knowledge of the “outside world” that the user 

possesses should be reflected in the design of the product. 
 

 Consideration of User Resources: The resources that the user possesses should be taken into 

account in the design, reassuring that the resources are not overloaded. 
 

 Feedback: The design should in a meaningful way provide the user with an indication 
when an action is performed and what the result of the action will be. 

 

 Error Prevention and Recovery: Design the product so the risk of user errors is as small as 

possible and if errors would arise, they should be easy and quick to correct. 

 

 User Control: The design should give the user control over the product and its actions to 

a great extent in order to fully use the product’s potential. 
 

 Visual Clarity: The design should show information to the user in an easy and fast way 

without creating confusion. 
 

 Prioritization of Functionality and Information: The design should allow the user an easy 

access to main functions and information. 
 

 Appropriate Transfer of Technology: To further improve the usability of a product, 
technology developed for other areas can be applied when it is appropriate. 

 

 Explicitness: Through clues in the design, the user should be able to understand the 

product’s functionality and how to use. 
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Nielsen (1995) has also developed ten principles, these are general principles, or as he calls 

them “heuristics”, for interaction design. They are; visibility of system status, match 
between system and the real world, user control and freedom, consistency and standards, 

error prevention, recognition rather than recall, flexibility and efficiency of use, aesthetic 
and minimalist design, help users recognize, diagnose and recover from errors, and help 

and documentation. Many of these are similar to Jordan’s (1998) principles, for instance, 
user control, consistency, and error prevention. 

 

2.5.4 Error Handling 

In Don Norman’s (2013) book, The Design of Everyday Things, he talks about the concept 

of error. An error is when the wrong action is carried out. Errors can be intentional and 
unintentional. Intentional errors, better known as deliberate deviations, are when someone 

knowingly makes an error, aware of the risks involved. Unintentional errors on the other 
hand are those that to some extent can be prevented through design.  

 

There are many reasons for why these errors occur. It is for instance known that people 
have problems with great precision, often when it comes to typing sequences of numbers. 

Other reasons can be time stress or interruptions. James Reason and Don Norman divided 
the human errors in to two categories, slips and mistakes, in a general classification they 

developed (Norman, 2013). 
 

A person who meant to do one thing but actually does something else has committed a 
slip. The intended action was not performed. There are two different kinds of slips, 

action-based and memory-lapse. The action-based slip is when you do the wrong action 

form what you planed. The memory-lapse slip is when you forget to do the action you 
planed (Norman, 2013). 

 
The one who establish the wrong goal or plan from the beginning makes a mistake, even 

if the following actions are preformed correctly. The intended plan was wrong. There are 
three different kinds of mistakes; rule-based, you do everything right but you follow the 

wrong rule, Knowledge-based, you misinterpret the problem based on incorrect or to little 

knowledge, and memory-laps, you forgot what to do in the stage of forming a goal or plan 
(Norman, 2013). 

 
Novice users are likelier to make mistakes whereas experts on the other hand are more 

likely to make slips. It is easier to notice action-slips than mistakes because there is often a 
significant difference in the actual result and the intended one, but the action must be 

visible through feedback. Mistakes seldom provide any signal. If you want to have the 
chance to prevent errors you must firstly discover that an error has occurred, then 

understand why it happen. After that you will be able to redesign the product for the 

better (Norman, 2013). 
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2.5.5 Designing for Error 

Norman (2013) lays out a few things to consider when designing for error. Gain an 
understanding for what causes the errors and then design to keep these causes at a 

minimum. Control that the action makes sense. Actions should be reversible, or actions 
that are not reversible should be really hard to complete. If errors do occur they should be 

easy to discover and to correct. The design should also help the person complete the 
action instead of treating the action as an error.  

 

In an article where Nielsen (1995) talks about ten usability heuristics for user interface 
design he states that one general principle for interaction design is to help users recognize, 

diagnose, and recover from errors. Error messages sholud not only indicate the problem 
precisely without any coding, but also suggest a solution.  

 
 

2.6 TABLETS 
Studies about the use of tablets are relevant to gain knowledge about how interfaces on 

tablets are built up and what people think about the interface, what is good or not. 
 

2.6.1 Design Looks and Gestures 

A flat design is simple, often a simple graphical image that is representative and that users 
can identify without the design trying to mimic the real word by adding 3D-effects 

(Wigmore, 2013a). Oppositely skeuomorphism tries to mimic the real world by adding 
3D effects, such as, shadows and highlights, to a 2D surface. Skeuomorphism can also be 

non-visual for example the gesture when turning pages in an eBooks (Wigmore, 2013b). 
 

When discussing Apple’s attitude toward skeuomorphism Tim Worstall (2013), who 
writes about business and technology, describes that skeuomorphism actually is a design aid 

to help users with the transition of doing something old in a new way. He also state that 

this transition has already been made and that skeuomorphism has passed its time and is no 
longer needed. Nielsen (2013) on the other hand brings up the flat design when he talks 

about threats to tablet usability, that something between skeuomorphism and a flat design 
is needed.  

 
In the same article about tablet usability Nielsen (2013) talks about the problems that 

gesture user interfaces have, which need to be avoided. He brings up four issues; Firstly, 
by accidentally touching the screen the user may activate things not wanted, when this 

happens there must be a way for the user to undo the action. Secondly, screens that consist 

of different sub regions can complicate the swipe gesture. Depending on where the gesture 
is performed it can have different outcomes. A flat design makes this even a bigger 

problem. Thirdly, the invisibility of gestures makes it hard for the user to see where to 
touch and what gestures they just made. Like the previous this is a bigger problem when a 

flat design is used. Lastly, everything mentioned above leads to low learnability even 
though there are not many advanced gestures, users mainly use, tap, press, swipe, drag, and 

pinch. Furthermore Nielsen writes that in spite of these problems the doubtfulness about 

using gestures have somewhat passed and the tested apps adapted the gestures relatively 
well.  
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2.6.3 Ipad Apps and Websites 

In a report from a usability study, Budiu and Nielsen (2011) mean that the buttons should 
not be too small or be placed too close to each other, this makes it harder for the user to 

click on the right thing. Things that are touchable should look like they are or it will 
confuse the user.  

 
If the interface has a popover, it should not contain much information to avoid that the 

user has to scroll, since it is something that the user do not like on tablets. If you should 

have a popover also depends on if you need the current page visible at the same time. You 
can also choose to have a modal view but then you should consider if it have enough 

space and also if the information needed have enough space (Budiu & Nielsen, 2011). 
 

Problems that exist when using swipe gestures are that it can interfere with other links or 
touchable things. Therefore it is better to have a button for going forward and backward. 

The back button should not be too close to the home button, because if the user were to 

accidently click on the home button, they would lose where they were in the program 
and must search again to come back to where they were (Budiu & Nielsen, 2011). 

 
Users do not like typing on tablets, so you should design the program in a way that users 

can either choose an alternative or that it shows text history (Budiu & Nielsen, 2011). 
 

 

2.7 HIERARCHIES 
When designing an interface the information must be presented in a way that it can be 
used. That is why theory concerning navigation and hierarchies are relevant to the 

development of the product. 
 

2.7.1 Hierarchy and Navigation 

Krug (2006) means that the web and the “real” world do have many similarities when 
trying to find things. But what the web lacks are the signs we rely on in our everyday life 

that help us arrange and grasp the space around us. Below are the properties that the web 
holds according to Krug: 

 

 No Sense of Scale: It is hard to tell how many pages a website consists of, this is easier 

with a magazine or a store which give you an overview of the scale and what you 

have seen and not. The result is that the user on the web cannot tell when it is time 
to stop looking. 

 

 No Sense of Direction: The only up and down on the web is in the hierarchy which is 

very abstract compared to the “real world’s” up and down or left and right. 

 

 No Sense of Location: On the web it is difficult to get a sense of the space and where 

things are, compared to the “real world” where this knowledge often helps us to take 
shortcuts. 
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The feeling of being lost and trying to understand where we are is one of the more 

challenging problems on the web. In the physical space you can peek over shelves or 
around corners, on the web that is not possible. The navigation must therefore 

compensate this by forming the sense of “there” with a well-designed and embodied 
hierarchy (Krug, 2006). 

 
The navigation has two clear purposes according to Krug (2006); help the user find what 

he/she is looking for and let the user know where he/she is. Other important functions 
Krug declares are to give the user something to hold on to, let the user know what is here, 

let the user know how to use it and also give the user confidence in those who built it. 

 
The back button and the home page are two important features of the navigation, as well 

as, standardizations. Like in the physical space, placing items in standardized places will 
help the user locate the items quicker and with less effort. When standards are not 

followed it can be very frustrating for the user. The home page should, among other 
things, provide an identity and tell the user what the site is for. It should also present the 

sites content, features, and structure as well as show the user where to start and where to 

find things (Krug, 2006). 
 

2.7.2 Menu Hierarchies 

Nielsen (1993) talks about two different menu hierarchies, broad and deep hierarchies. He 

means that a deep hierarchy is best when it comes to making features accessible for the 
user in larger systems. The downside with deep hierarchy is that it hides information by 

not making options visible to the user at all time. For this to occur the user must also have 

knowledge about how to navigate in the system.  
 

The broad hierarchy on the other hand makes features visible to the user, which reduces 
the user navigation. However the user now has to choose between many options at each 

level and every screen in the system becomes more complex. Because both using a 
navigation system and making decisions of a large content takes time, the hierarchy in 

general should not be too deep or too broad, but somewhere in between (Nielsen, 1993). 
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3 Method and Implementation 
 

 
This chapter covers the overall process used during the project. The methods used in each 
phase are described together with how and why they were used. Lastly are the reliability 

and validity of the collected information and the user tests presented. 

 
 

3.1 PROCESS 
The process used in the project is based on the interaction process according to Sharp et al. 

(2007) which has a focus on the user and user testing. To support the process and make it 
flow better, Kanban was used as a tool. The process consisted of seven phases as seen in 

figure 1, and resulted in a final concept. 

 

 
Figure 1. Overview of the process used and its phases. 

Detail Design
Developing the final concept and visualize it with 

pictures in 2D graphics.

Concept Development
Developing a first draft of a concept on paper that then 
evolves into a more finalized concept by user testing.

Idea Development
Developing a hierarchy to the interface to develop 

further in the concept phase.

Problem Identification
Analyzing collected information, identifying general 

issues, wants, and developing a product specification.

Context
Investigating the context to gain an understanding of the 
current situation, the enviorment, and the target group.

Literature Review

Studying literature relevant to the project.

Project Planning
Planning the project and clearifying things such as, 

project aims, stakeholders and scope.
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3.1.1 Kanban 

Kanban is a process tool that helps to accomplish tasks and makes the work more effective 
(Kinberg & Skarin, 2010). The word “Kanban” can be found in different context and 

mean different things. In Japanese Kanban means “visual card”. In recent years it has 
furthermore been implemented to software development. One of three core attributes is to 

visualize the workflow. The work is divided into small parts which are written down on 
cards and posted on a wall. To illustrate where in the workflow different parts are, named 

columns are used. Kanban visualize bottlenecks in real-time and help to visualize the 

process. It also can be combined with other processes (Crisp, n.d.). 
 

This core attribute to visualize the workflow, that Crisp (n.d) describes, has been used 
throughout the project. To visualize the whole process, a timeline was placed on a wall 

consisting of post-it notes (Figure 2). This made it easy to implement changes due to 
outside circumstances. It also made it easier to grasp the big picture.  

 

 
Figure 2. Project timeline consisting of post-it notes. 

 

The weekly planning was also flexible because of this tool. Not as many columns were 
used as Kanban boards usually consist of. Only two columns named “this week” and 

“done” was placed on the wall (Figure 3). This made it possible to specify what needed to 
be done each week whilst an overview could be seen on the timeline.  

 

        
Figure 3. Weekly planning, visualizing the workflow. 

 

The post-it notes were also color coded. In the timeline yellow meant a phase, pink were 

methods and other important milestones such as product specifications, and green were 
thoughts with some uncertainty to them. For the weekly planning the post-it notes had 

one color each week, which helped to visualize what tasks were leftovers from previous 
week. If new notes emerged during the week they were in a different color to visualize 

changes made. 
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3.2 PROJECT PLANNING 
In order to plan the project well, the members of the group listed the possible phases that 

would appear on post-it notes. These were then placed on a timeline set on a wall. After 
that the project members went into detail on what to do in each phase and placed the 

most important results that had to be done on the timeline. After sorting out the phases 
and its included parts a document of a project plan was made, which described the projects 

aims and objectives, who the target group is, who the project’s client is, the project scope, 

how to carry through the project, milestones, timetable, and the project organization. 
Before taking the project forward, the project plan was sent out to involved parties, to 

confirm its content. 
 

 

3.3 LITERATURE REVIEW 
A literature review was made by searching on the web through the database Goggle 
Scholar and the Luleå University of Technology library search system, Primo. Sources 

were also found in recent course books and by searching through the physical library. 
Other relevant literature came from searching in Google and the Nielsen Norman Group’s 

website. Some literature was also handed out by the project’s supervisor. The aim of the 
literature review was to gain knowledge of relevant information that would be useful for 

creating the interface concept. 
 

Keywords that were used to find literature was as following: Interaction Design, GUI, 

Graphical User Interface, Aircraft Maintenance, Semiotics, Gestalt Laws, Gestalt Principles, 
Color Theory, Typefaces, Using/Choosing Fonts, Perception, Usability, Definition 

Usability, Tablet Usability, and Web and Tablet Hierarchy. 
 

 

3.4 ANALYSIS 
The analysis of the information gained from the literature review was done by discussion 
between the members. The amount of citations that the information on the web had was 

analyzed. In some areas different sources was compared to confirm that their contents 
matched.  

 
 

3.5 CONTEXT 
To investigate and acquire an understanding of the context, Saab’s graphical profile was 

examined through their website in order to develop a concept related to Saab. An 
observation complemented with a semi structured interview was also conducted. Things 

like the current situation and workflow of the users, the environment where the product 
would be implemented, and information of other stakeholders was looked at. To require a 

foundation to build the structure of the interface on, special attention was given to what 

information sources were used and the communication between coworkers.  
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3.5.1 Observation 

Observation is a method used to gather information about how people behave by studying 
how people act in their natural environment. It is a method that often collects qualitative 

data. An unsystematic approach is often used in an early stage when the overall knowledge 
of the target is low. With this approach the observer takes notes about anything that is of 

interest. When the knowledge increases a systematic approach is often used. The 
observation is a useful tool to develop an understanding about people’s behavior in a 

system. The main advantage is that actual behavior in the natural environment is being 

studied. There are also some disadvantages, for instance, the observer does not collect data 
about the underlying reason for the behavior and neither what people feel and think 

during the process. To get this information interviews can be a compliment to the 
observation (Osvalder, Rose, & Karlsson, 2009). 

 
The observation was conducted at the Norrbotten Wing F21 in Luleå the 22nd of April, 

2014. F21 is a military base where they fly the Saab JAS 39 Gripen. The observation 

stretched over one workday and throughout the day, the two students conducting the 
observation, followed one mechanic and one technician. They showed and talked about 

the work area, the tasks, and the things facilitating the tasks and the communication, such 
as, information sources. These two maintenance workers did not perform maintenance 

tasks themselves during the visit but merely explained and showed for example the 
environment, aircrafts, tools, and information sources. The observation of actual 

maintenance tasks being performed on aircraft was conducted on other maintenance 
workers conducting their usual work in the area. 

 

The observation based on Osvalder et al. (2009) was performed directly with the observers 
present in the system and had an unstructured nature since the knowledge of the work and 

the environment was relatively low at this time. To document the observation notes were 
written. These notes were later processed into a document with relevant information. The 

observation was used primarily to gain an understanding of the current situation and what 
type of information that is of importance to aircraft technicians and mechanics work. 

Among other things this served as a foundation for the development of the hierarchical 

structure of the interface but also for things such as the development of personas and 
scenarios. 

 

3.5.2 Interview  

Interviews are a method that collects subjective data of people’s thoughts, experiences, 
observations, values, and opinions. A semi structured interview contains predetermined 

questions but also lets the interviewer ask follow-up questions. The one being interviewed 

also has a chance to steer the interview. The method is flexible and the risk of interpreting 
things incorrectly is little because the interviewer can easily ask for further explanation. 

One negative thing is that the interviewer must be present at all time, which can influence 
the answers. Interviews should be complimented with observations because interviews 

only register what people say which not always corresponds with what they do (Osvalder, 
Rose, & Karlsson, 2009). 
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The day of the observation a semi structured interview as described by Osvalder et al. 

(2009) was conducted with the two workers that the students followed. The interview 
lasted about an hour. Prewritten questions within two areas where asked, concerning 

information and systems they use. The interview complimented the observation and gave 
additional information concerning the core questions of the project.  

 
Questions were also asked throughout the day while walking around in the workplace. All 

questions made it possible for the workers to further explain things that were unclear. The 
interview also confirmed the correctness of the information collected during the 

observation. 

 
 

3.6 PROBLEM IDENTIFICATION 
To sort out and identify the problems that exist, the information from the observation and 
the interview was compiled. Together with the knowledge from the two other researches 

and the initial description of the project a discussion between the two students conducting 

the thesis was held. In the discussion the information gained from the visit at F21 was 
compared and analyzed with the other documents. This generated a list of general issues 

and wants which formed in to a product specification. 
 

 

3.7 IDEA DEVELOPMENT 
Mind maps were used in the idea development. At this point, information about the 
current situation and the target group had been collected. This information was then 

translated in to an idea of a hierarchy for the interface. To make the information more 
understandable and easy to use, personas and scenarios was formed. 

 

3.7.1 Mind Map 

Tony Buzan (1994b) is the creator of the graphical technique, mind map. Mind maps are 

characterized by summarizing a topic in a central image with radiating "branches" and 
"twigs". On the connecting lines, key words or pictures are drawn or texted. This then 

forms a coherent structure. Buzan (1994a) points out some of the advantages that mind 
maps has over linear notes are that relationships between things or thoughts are easier to 

see and that the open structure makes it possible to add or change things without getting a 
mess. Mind maps can among other things be used to plan meetings, keep notes, executing 

tasks in school or writing articles.  

 
Mind maps, defined by Buzan (1994a, 1994b), were used when developing ideas for the 

foundation of the interface. Firstly it was used to connect the different information sources 
that the aircraft technicians and mechanics need access to in their work. Secondly it was 

used to form the hierarchy and structure of the pages in the interface. Because of the visual 
properties of a mind map, it was a helpful tool when designing the structure of the 

information. The tool made it easy and fast to play around with different combinations and 

structures of the information. 
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3.7.2 Persona 

Personas are fictional characters that are described in detail. The aim of this method is to 
help the developer to get to know the user. Usually you make a few personas that will 

represent the target group. Every persona will be assigned their own specific goals 
depending on the product you are developing, for example if it is a sport product you 

develop, you should focus on the sport goals the persona has. Other things that should be 
included in the persona are detailed information about skills, attitudes, tasks, environments, 

and user experience goals (Sharp, Rogers, & Preece, 2007). The persona information 

should be well organized and easy to read. It should also include a picture which 
represents the target group (usability.gov, 2014). 

 
After the observation and the interview had been completed, three personas (Appendix 1) 

were made according to Sharp et al. (2007) and usability.gov (2014). They were 
influenced by the people working at F21. These personas helped to understand the end 

user and the target group even further. The Personas were also used when assembling the 

scenarios and while conducting a Cognitive Walkthrough during the concept 
development. 

 

3.7.3 Scenario 

Scenarios are basically the telling of a story which describes human activity or tasks. It does 
not only describe the technologies used to achieve an activity or task but it can also be 

about user goals. Scenarios can be used for various reasons, for example to imagine a 

products potential use or to capture behavior in a current situation (Sharp, Rogers, & 
Preece, 2007). 

 
The method described by Sharp et al. (2007) was used to map out and analyze the 

workflow (Appendix 2). The Personas worked as a base for the stories together with things 
talked about and seen when visiting F21, as they were stories of the current situation. A set 

of actions were also mapped out together with each story. The stories were later used in 
the methods Cognitive Walkthrough and Paper Prototyping during the concept 

development to validate that actions performed were as true as possible to a real situation.  

 
 

3.8 CONCEPT DEVELOPMENT 
After a hierarchy was developed a first version of the concept took shape. The layout of 
the interface was made of pieces of paper that were cut out, for testing sizes and places 

onto a main paper representing the background. This process was carried out through a 

discussion between the members of the project and was based on the teachings of the 
literature review and information collected about the user. After a size and place was 

decided the pieces were glued on the main paper. Some decisions about placement of 
common buttons, like the back button, were done by estimating the general placements of 

these types of buttons. The methods Cognitive Walkthrough and Paper Prototyping were 
then performed on the concept together with the personas and scenarios to further 

develop the concept. 
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3.8.1 Cognitive Walkthrough 

Cognitive Walkthrough is a method for user testing without the users. To accomplish that 
you study the human-computer dialog and simulate a user’s problem-solving process. In 

the study you check if the user understands and accomplish to reach its destination, 
without problems. There are five activities in the Cognitive Walkthrough, which are 

(Sharp, Rogers, & Preece, 2007): 
1. The user’s characters are studied and documented and a prototype of the interface is 

done. 

2. A designer and an expert then evaluate the concept. 
3. Then they do a walk through for each task in a typical scenario and answers the 

following questions: 
a. Does the user know how to finish the step? 

b. Will the user notice the buttons, menu etc. for completing the task? 
c. From the feedback of the button, will the user know if he done the right 

thing? 

4. After the walkthrough is done, you evaluate what cause the problems, side issues 
and make the design changes that are necessary. 

5. The design is changed and more suitable for the users. 
 

It is very important to document through the whole method so that you can go back after 
the method is done and evaluate and change the design for the better. The documentation 

should consist of negative answers, details of the system, version number, the date, and the 
evaluator’s names. It is also important to analyze the statistics of the problems, how 

consistent it is and how big the percent is to make mistakes, and the consequence of the 

mistake (Sharp, Rogers, & Preece, 2007). 
 

After the first concept was developed a Cognitive Walkthrough, as Sharp et al. (2007) 
describes it, was conducted on the concept together with scenarios and personas. The 

personas used were Olof and Maria together with the two scenarios, task one and task 
four. The actions listed together with each story from the scenarios were performed during 

the test of the concept. The project members acted and thought as the personas and 

mistakes that could be made and their consequence were written down. Design changes 
were then made from the result of the Cognitive Walkthrough and version two of the 

concept was sketched on paper.  
 

The Cognitive Walkthrough was used as a first test of the concept to detect mostly minor 
but also major issues and could be redesigned before conducting any test on actual users. 
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3.8.2 Paper Prototyping 
Paper Prototyping is a method for testing the designs usability early in the developing 
process of the graphical interface. The method is easy to use because it does not require 

any knowledge of how to program as you only use paper, it is also flexible in that case, 
that it is easy to change the interface. It is a great method for getting feedback from users 

without that much work. Paper Prototyping works like this, first you decide who you 
should test on and then decide the tasks the user will do. After that you make the graphical 

user interface handwritten or on the computer. Before you test the interface on the user, 

you should decide one person that will be the “computer”, who will change the papers 
when the user for example presses a button. Another person will lead the test and the 

others will observe how the session goes. When that has been decided you can start the 
test on the user. Under the test you will probably note some faults and can easily change 

the interface right after the testing is over (Snyder, 2003). 
 

After the Cognitive Walkthrough a Paper Prototyping was conducted according to Snyder 

(2003). The test was done two times on two persons each time. The first testing round 
was conducted on two persons, one by one, on version two of the concept. One project 

member was acting as the computer and the other one lead the testing person through the 
method. From the result of the first testing round, design changes were made and version 

three was formed. Test round two were also conducted on two test persons that tested 
version three, one by one. All the tests were recorded on video, this to be able to 

afterwards analyze and document the doings and the mistakes of the test persons.  
 

The main reason to perform the method on two different versions was to eliminate the 

worst problems on the first testing round. This made it possible to detect other problems 
that could not be found because of the worst problems. This type of approach made it 

possible to find many faults with less test persons (Krug, 2006). 
 

The method was used to get input from people interacting with the interface for the first 
time. This gave answers about areas like, the learnability and usability of the interfaces 

 

3.8.3 TAM 

TAM is a method that uses a form that collects data about the perceived usefulness and the 

perceived ease of use that the user gets from the interface (Venkatesh & Bala, 2008). The 
questions in the form are built up in 15 categories and every category consists of three 

questions (Normark & Petteri Mankila, 2013). 
 

All persons participating in the Paper Prototyping test filled out a form called Technology 

Acceptance Model (Appendix 3). The questions in the form was borrowed from the 
article “Personalisable In-vehicle Systems, Technology Acceptance and Product Attachment” by 

Carl Jörgen Normark and Janne Petteri Mankila (2013) but were modified to fit this 
project. After all the forms have been filled out, the result was analyzed and discussed 

between the project members. The result of this method gave knowledge of how the user 
perceived the interface. It also gave a good hint that the concept was heading in the right 

direction and was ready to step into the next phase.  
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3.9 DETAIL DESIGN 
When all the tests were made, final design changes were made on version three, which 

were formed into version four. Version four was built after the results of TAM and the 
user tests. The concept was then digitally visualized in Photoshop. Colors, fonts, shapes, 

and icons were decided on the basis of the literature review, personas, wants, 
specifications, and Saab’s profile. 

 

To produce the icons an internet search was conducted. Words searched on were related 
to the functions connected with each icon, for instance, “print icon”, “back icon”, and 

“history icon”. This gave a general idea on how to design the icons for the concept’s 
functions. The result of the search was then interpreted and developed into icons that 

relates to the concept, but still is familiar. 
 

A second visit at F21 was also carried through during this stage to verify the collected data, 
issues and wants, and to get feedback on the visualized concept. It also made to gather 

more detail information about the work orders and manuals content and appearance to be 

able to produce a more realistic concept. The verification was made through a 
conversation with the aircraft technician followed on the first visit together with a 

maintenance leader. They explained and showed the content of the manual and the 
different type work orders and how they arise. The concept was showed to them as 

pictures on a tablet. 
 

 

3.10 RELIABILITY AND VALIDITY 
During the literature review sources that was often named in other sources was sought 
out. That would mean they had written something that was of major significant in the area 

even if it was dated a way back. If no good sources could be found more than one 
reference were used to back up the accuracy of the information. 

 

When investigating the context both observation and interview was used to ensure that 
the information gathered was correct. To further ensure the accuracy of the collected 

information, documents like the scenarios and specifications were sent to a contact person 
at the Norrbotten Wing F21 that confirmed the correctness of the information.  

 
When testing the interface it was made sure that different methods were used to 

complement each other. By starting with a Cognitive Walkthrough a lot of basic problems 
were found and corrected. When using the Paper Prototyping more complex issues were 

addressed. 
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4 Results  
 
 

In this chapter the result of each phase is presented together with the final result at the 
end. 

 

 

4.1 RESULTS OF CONTEXT 
The data collection and analysis of the context have resulted in a text about Saab’s 

graphical profile. Because the client of this thesis is Saab Support and Services it relevant to 
look at their graphical profile, such as, which colors and typefaces they use, in order to 

develop an interface connected with Saab. It also resulted in a text about the observations 

and the interviews conducted at F21. 
 

4.1.1 Graphical Profile of Saab 

Saab Support and Services uses mainly different shades of the colors blue, grey, and white 

and different kind of Helvetica typefaces in their homepage. The head border where you 
can login and out, and such, consists of a background in a dark grey gradient and text in 

lighter grey. The navigation in the header menu border on the website has a light blue 

gradient as a background and text in gray. Where the information is on the website the 
background color is white, the header is dark grey, and the text is black. 

 
The sub navigation that can be seen on the subpages has a light blue gradient in the 

background and the text in grey. Buttons on the website has a blue gradient in the 
background and white text. The side border has a white background, a header that is grey, 

and other texts in blue. When a tab is marked a grey square becomes its background and 
the text switches into white. Saab’s webpage can be viewed in figure 4. 

 

 

 

Figure 4. The webpage of Saab Support and Services. (Saab AB, 2014) 
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If a button in the header menu boarder is marked, the background becomes light grey 

with a grey text. To see where you are currently on the webpage the tab is dark blue with 
a white text (Figure 5). 

 

      
Figure 5. The header menu which is used for navigation. (Saab AB, 2014) 

               

There is a light grey gradient where the search toolbar is. The background of the search 
toolbar is white with a text that is blue. The button for search is round, blue, and white 

(Figure 6). 
 

 
Figure 6. The search toolbar. (Saab AB, 2014) 

 
The drop down menu has a light grey gradient background with a describing text that is 

black, there are also links that are light blue (Figure 7). 
 

 
Figure 7. The header menu borders drop down. (Saab AB, 2014) 

 

4.1.2 Observation and Interview at F21 

During the visit at the Norrbotten Wing, also known as F21, an observation and an 

interview were conducted. The interview and the observation are grouped together and 
summarized below, for the full interview see appendix 4. The visit stretched over one 

workday and throughout the day the two students followed one mechanic and one 
technician. The mechanic, Elio Caballero, has worked with maintenance for three years 

and the technician, Peter Frankkila, has worked with maintenance for 34 years. Frankkila 

had in the past worked with aircrafts such as “Viggen” and “Draken” and thought the 
aircrafts today are much more maintenance friendly.  

 

4.1.2.1 Generally About F21 

F21 consists of many different workplaces, two of them are maintenance companies. They 

have around 1000 employees, 400 of these are officers and the others are civilians. The 
aircraft that they maintain is the aircraft JAS 39 Gripen. On each company they have 

somewhere around 12 aircrafts and two should always be prepared to fly. During a day 
they have about four to five flights. When performing maintenance tasks they always work 

in pairs, either two technicians or one technician and one mechanic.  
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4.1.2.2 The Area  

The area roughly consists of a hangar, three “workshops”, a stockroom, offices, and an 
outside space. The hangar contains of four rooms:  

 

 The Warm Room: For aircrafts not flying for the day and for maintenance tasks that 

takes two days or more.  
 

 The Cold Room: For aircrafts that should be ready to fly the same day. Regular routine 

check is carried out in the morning including, checking the pressure in tires, checking 
or refilling emergency oxygen tank and nitrogen.  

 

 The Single Cell (Environmental Room): This space holds one aircraft and can be enclosed 

with additional ventilation. Work which includes dangerous substance that produces 

harmful gases is carried out here so that the people in the room can have appropriate 
protection while others do not get affected.  

 

 The Mild Room: For aircrafts that need maintenance that can take up to eight or ten 

weeks. The room can hold two aircrafts and many parts are disassembled here, then 

overlooked or replaced. Maintenance that takes even longer time is conducted in 
another building. In the warm and mild room they have one or more desks with a 

computer and a printer. 
 

The three workshops are; one room for ammunition, one for tires, and one for cleaning 
things but also for mixing and storage of dangerous liquids. The stockroom contains spare 

parts, more parts can be found in another building or might have to be ordered. Offices 
where the maintenance leaders and planners sit are right next to the hangar. During 

maintenance checks, which are conducted outside, the technicians and mechanics have 

access to a shed for protection from noise and the ability to call the maintenance leader.  
 

4.1.2.3 Communication, Documentation and Facilities  

Communication is a very important thing at F21, because bad communication can lead to 
misunderstandings, which in turn can lead to horrible mistakes. To communicate quickly 

that something is wrong with an aircraft up in the air, they have an alarm system that 
sounds all over F21. If the alarm sounds like short beeps then it indicates that an aircraft 

has been in some kind of trouble or has got something wrong with it. If the beep 
continues into a long sound, it means that the aircraft has crashed.  

 

4.1.2.4 Receiving Work Orders  
Every morning the maintenance staff of F21 has a meeting, where the maintenance leader 

informs them of special things for the day and who will be working on which aircraft. The 

technicians and mechanics can also go to the different whiteboards and screens, which can 
be found in various places that display which aircraft he/she is assigned by a three letter 

initial. The maintenance leader prints out work orders to every technician or mechanic. 
The work orders can be a regular checkup or it can be an aircraft that is broken and has to 

be fixed.  
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4.1.2.5 Manual  

Before the technician or mechanic begins the work order he/she looks inside the manual 
to check if it has been updated. If not, he/she might already know what to do and do not 

need to use the manual. If the technician or mechanic does not know what to do he/she 
looks up the page number in the manual and then prints out the necessary pages on paper. 

They also have a miniature manual that is called “Pocket SKI” that they carry with them. 
If the technician cannot solve the problem with the manual he/she can in some cases 

decide on his/her own what to do, but if the problem is too big and too risky the 
technician has to contact the maintenance leader and ask. If the maintenance leader does 

not know then someone that is higher up needs to be called, for example a technician 

engineer, and if he/she does not know what to do the manufacturer is contacted.  
 

4.1.2.6 Paper  

The technicians and mechanics use a lot of paper in their work. The manual as described 
above is printed out and then trashed, but other important papers are stored as a backup 

system. The only time the technician or mechanic is in contact with a computer is to look 
up things in manuals and other similar documents, but not for signing tasks or reporting 

things. This is done by hand with pen and paper. It is the maintenance leader that later 
enters the information into the system.  

 

A problem they felt with the manuals is that the description often says that you have to 
look in a different manual or a different part of the manual. If it happens the technician 

needs to print this one out and this can go on, very soon there is a lot of paper to keep 
track of.  

 

4.1.2.6 Logbook  

Some things that are done on an aircraft are noted in a logbook, each aircraft has one of 

their own. The logbook always flies with the aircraft in case it has to land somewhere else, 
then the technicians where the aircraft landed have the information needed. Before and 

after every flight the pilot and the technician signs a document in the logbook, this to 

know who authorized the aircraft to fly. The logbook also contains for example flight logs, 
technical report, pilot information, and minor defects on the aircraft.  

 

4.1.2.7 Flight Information  

Before every flight a big “USB” is connected to the aircraft to collect data during the 

flights. After every flight the “USB” is connected to a computer that saves the data in to 
the system. This helps the maintenance staff to identify what has happened during the 

flight and if something is wrong with the aircraft.  
 

When the technicians perform a maintenance check they use a panel that is placed on the 
aircrafts body hidden behind a hatch. The panel is approximately three times three 

decimeter. It consists of buttons and a small screen that displays number-coding. It 

communicates the status of the aircraft by color lights and numbers.  
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4.1.2.8 Outside Maintenance  

Outside, on the airfield, the technicians conduct a final checkup before and after every 
flight and it is not common to use manuals at this point. That is because it is mainly a 

visual check and if they see a problem they either fix it with or without the help of the 
“Pocket SKI”, or if the problem is more extensive the aircraft has to go back inside the 

hangar.  
 

To communicate with the pilot on the airfield the technicians connect the shed to the 
aircraft with a cord. Without the cord they cannot talk to the pilot. When the cord is 

connected to the aircraft they communicate by radio with headphones. To know which 

person you are talking to they hear the person in different sides in the headphone. They 
also use a lot of gestures when communicating with the pilot.  

 

4.1.2.9 The CMMS  

F21 uses more than one information system. For a lot of things they use a system called 

Prio but for the maintenance they use a system called Fenix, originally used for civilian air 
traffic. By using Fenix they get a good overview of the maintenance and have the 

possibility to see all aircrafts, not only the ones at F21. If you look at an aircraft in the 
system you can see things such as, history, what has been done to the aircraft, what is 

going to happen, when and why, and also all the consisting parts of the aircraft. It is this 

system that produces the work orders handed out to the technicians and mechanics on 
printed paper. After work has been performed the technician or mechanic writes 

maintenance information on the work order paper, which later is transferred back into the 
system.  

 
The people who use the system, the maintenance leaders, think it is slow, and say that it 

crashes sometimes. They also think that it has a bad interface, is hard to navigate and 
understand where in the system you are. They also pointed out that the system has a long 

learning curve. Not everybody at F21 has access to use the system but everybody has 

access to the information. The ones, who do use it, must be educated on how the system 
works. The mechanics and the technicians do not use the system themselves but they use 

the information from it, for example, the work orders.  
 

4.1.2.10 Other Observations  

From the observation it was noted that F21 has a lot of large whiteboards that were used 
to give information in all the rooms. It is not too loud in the hangar, just some ventilators 

running. Outside at the runway there are some loud noises, when the aircrafts take off and 
on. Every room in the hangar is also very clean and orderly. The staff communicates a lot 

with each other and there is a lot of printing out and trashing paper. In their computers 

they use Windows 7 and a lot of tables in excel for communication.  
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4.2 RESULTS OF PROBLEM IDENTIFICATION 
From the visit at F21 the project members got what was needed to form what kind of 

issues technicians and mechanics have and what they want. 
 

4.2.1 General Issues 

 Uses a lot of paper in their daily work 

 Have information about manual, work order, and aircraft data in different places, like: 

o Computer 
o Paper  

o Whiteboards 

o Verbal communication 
o Logbook 

o Pocket SKI 
o From Pilot  

o From the aircraft 

 It takes a long time for the manual to update 

 The manual refers to other instructions 

 Long physical distance between a lot of things for example workplaces and the office 

 Larger problems can in some cases go a long way verbally or in paper format, from 

person to person depending on who can fix the problem 

 

4.2.2 Wants 

 Information on paper for backup 

 As much relevant information as possible in the same place 

 Easier and faster way to communicate and document 

 Have access to information anytime anywhere 

 Good links between documents and other information 

 Information about who, when and what 

 Real-time information 

 A good and user friendly interface, with short learning curve 

 A way to know where you are in the system 
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4.2.3 Specifications 

From the general issues and wants a list of specifications was formed (Table 3). 
 

Table 3 Specifications formed by the general issues and wants. 

Specifications Demand/wish (D/W) 

Design  

Provide a way to undo errors D 

Give feedback D 

Prevent errors W 

Fast navigation W 

Have a familiar interface W 

Use Saab’s graphical profile D 

Use visual graphics rather than text W 

Pleasant to use D 

Make it possible to multitask W 
Provide functionality-clues W 

Short learning curve W 

Structured information D  

Visual clarity W 

Communication  

Visual communication W 

Easy to share data D 

Vocal communication W 

Fast way to communicate with other staff W 

Security  

Verify user D 

Make backups D 

Different access depending on user  D 

Register time and date D 
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4.3 RESULTS OF IDEA DEVELOPEMENT 
Before visualizing the concept, awareness about what information the product should 

contain and the relation between the information, needs to be mapped out. From the visit 
at the Norrbotten wing F21, knowledge about what kind of information the technician 

works with and a rough outline over the order in which they are used, could be brought 
together. A mind map of the information connected to the technicians and mechanics is 

displayed in figure 8. 

 
Figure 8. The information that the technicians and mechanics need in their work. 

 

One of the first pieces of information the technicians and mechanics get in the morning 

meeting, is which aircraft they are working on that day. After that they need to know 
what type of maintenance work that has to be performed. That information is handed out 

as work orders. Depending on the task they need different information. During regular 
check-ups, checklists and the logbook are used. For almost every task they need access to 

the manual. If problems are found they need to report the problem and document it. They 
might need information about aircraft specifications, the logbook, aircraft history, other 

information about the aircraft, and sometimes spare parts. An estimated order of use can be 

seen in the table 4. They do have an iterative relation to the information and depending 
on the type of problem different information is needed. 

 
Table 4 An estimated order in which the technician and mechanics use the information. 

The order of information 

1 Which aircraft 

2 Work orders 
3 Checklists 

4 Manuals 

5 Reporting problems 
6 Aircraft specification (what is ok and what is not ok) 

7 Logbook 
8 Aircraft history 

9 Aircraft information (current status) 
10 Spare parts 
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When performing the tasks, the manual is the most important information. The logbook 

and aircraft specifications are also very important information in the technicians and 
mechanics work. 

 
The information sources and the order of use then developed into an idea of an interface 

hierarchy. The first pages have a deep hierarchy and let the user login and chose aircraft. 
The user then reaches the aircraft overview which works as a “home page”. From the 

aircraft overview the hierarchy becomes broader which let the user navigate between six 
essential information sources; manuals, reports, history, aircraft specification, work orders, 

and flight info. Figure 9 displays the hierarchy and some of the pages content. 

 

 
Figure 9. Mind map of the interface hierarchy and content. 

 
 

4.4 RESULTS OF CONCEPT DEVELOPMENT 
Before conducting user tests a concept was drawn on paper. The first version was 
developed during a discussion between the two members of the project. Firstly, key 

features were decided, secondly the content of the pages was designed. 

 
Key features to be included and accessible for the user on most pages are displayed below 

in table 5. 
 

Table 5 Key features to be included in the interface. 

Key features 

Username 

Aircraft 

Time and date 

Home button 

Print button 

Back button 

Log out button 

Search field 
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The result of an estimation of general placements of the key features is displayed below in 

figure 10. 
 

  
Figure 10. Estimated general placements of key features. 

 
After the estimation a base was formed that contained the key features that had to be 

accessible from almost every page. The result was a top border that includes a back button, 
a page name, an aircraft number, a username, a log out button, and a printer (Figure 11). 

Depending on how far into the interface the user is, more or less options will be shown. 
All pages beyond the aircraft info “home page” will have all these features visible. 

 

 
Figure 11. Top border containing key features. 

 
The content of the pages also took form and are described below along with pictures. 

 

Login 
The login page has textboxes for username and 

password and a button to login (Figure 12). 
 

 
 

 

 
 

 
 

 

Aircrafts 
The aircraft page contains buttons for each 

aircraft (Figure 13). The top border becomes 

visible and displays the username and log out 
button. When pressing the log out button a drop 

down will show and the user must press once 
more to log out. 

 

Figure 12. Login page, version one. 

Figure 13. Aircraft page, version one. 
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Aircraft Overview “Home Page” 

The aircraft overview page has six buttons each 
representing the pages in the broader part of the 

hierarchy, which are, manual, report, work 
order, history, specification, and flight info 

(Figure 14). In the top border aircraft number 
and back button becomes visible. 

 
 

 

 
 

Manual and Specification 
The manual and specification pages have the 

same layout but the information inside differs 
(Figure 15). The pages include a side menu 

containing a search field and an index, which the 

user can choose to hide. Beside both the index 
and the body text, a scroll is visible. On the top 

border the key features print and page name 
appears. When using the print button a pop-up 

becomes visible with some options. 
 

 
Report 

The report page contains a form where the user 

can report problems and faults found on the 
aircraft (Figure 16). The page includes a 

commentary field, two drop downs where the 
user chooses the type of problem and the 

priority, and a camera button which lets the user 
add pictures to the report. Information about the 

user, date, and aircraft is automatically generated 

and displayed.   
 

 
 

Work Order 

The work order page displays the different work 
orders in separate frames with various sizes 

(Figure 17). Each frame contains a description of 
the task, tools and materials, estimated time, a 

link to the manual, a commentary button, and a 
check box to mark that a work order is 

completed. A sign button is also included for the 

technicians, and when pressing the button a pop-
up becomes visible. When adding a comment a 

textbox will appear below the work order.  

Figure 14. Aircraft overview "home 
page", version one. 

Figure 15. Manual and specifications 
page, version one. 

Figure 16. Report page, version one. 

Figure 17. Work order page, version 
one. 
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History 

The history page contains a list with old, new, 
and ongoing work orders and reports (Figure 18). 

The page also contains a search field and a drop 
down. The drop down lets the user choose what 

type of document to display.  
 

 
 

 

 
 

Flight Info 
The flight info page contains information about 

the flights made by the aircraft (Figure 19). Date, 
pilot, and how many hours are displayed. A 

graph shows the total hours flown and the limit 

of maximum flight hours.  
 

 
 

 

 
 

4.4.1 Cognitive Walkthrough 

The two students in this thesis conducted a Cognitive Walkthrough, the 8th of May 2014 

(Appendix 5). Mistakes and consequence were analyzed of the walkthrough of two 
scenarios, task 1 and task 4, where upon design changes were made. 

 

Design changes on version 1 (Task 1): 

 Error messages in the login page, which tells the user what needs to be corrected, either 

“User name don’t exist” or “Wrong password”. The fields will automatically be 
cleared, but if it is the wrong password the username will stay, to save the user from 

having to insert it again. 

 If choosing the wrong aircraft and then entering the work order, nothing will be 
shown if you are not assigned that aircraft. 

 More space between buttons in the work order. 

 When entering the manual from the work order page and not the home page the back 

button must look a bit different from the other back buttons, which always take you 

back to the “home page”. This is done with a text that explains where the button will 
take you, such as “Back to work order”. 

 When a work order has been signed a label at the top of the page will appear with a 
text that explains who and when it has been signed. Also when the work order has 

been signed the page will not be intractable. 

 When signing a work order you must enter your password once more. 

Figure 18. History page, version one. 

Figure 19. Flight info page, version 
one. 
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Design changes on version 1 (Task 4): 

 A “Back to report” button in the camera page. 

 A pop-up that indicates that the report has been sent, and is accessible in the history. 

After the report has been sent the page is cleared. 

 The report button is not clickable until the form has been filled in. 

 Clarify that the whole rows in the history page is clickable by adding frames.  

 A “Back to history” button on pages deeper inside from the history page.  
 

4.4.2 Paper Prototyping 

The Paper Prototyping method that was done on two different occasions, gave 

understandings about the wrong actions that the users preformed. During the test 
observations were made and the user also gave comments. From this, conclusions were 

drawn where upon design changes were made. 
 

4.4.2.1 Test of Version 2 

This test was conducted the 12th of May 2014 by two test persons. 
 

Wrong Actions Performed: 
1. Trying to go back by pressing on the name beside the arrow:  

One user did this more frequent in the beginning of the test but it faded out as 

more time in the system was spent.  The other user did it near the end of the test 

confused by the buttons, such as, “Back to history” where you actually pushed on 

the text. 

2. Trying to go back by pressing the report button in the specifications:  

This was done one time when for the first time trying to go backwards in the 

system. 

3. Started to back in the system when trying to log out:  

This was done until it was no longer possible to go further back in the system, the 

user then found the log out button. 

4. The user did not understand why the page got blank when he/she searched for “cracks” in 

history:  

The user thought that he/she must search with another word.  

5. The user did not understand directly what the graph meant:  

After a while the user understood that it was flight hours per day. 
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Comments from Test Users 

One user thought that the graph in the flight info page should have a better explanation of 

the content in the graph. The user also thought that there should be more options to sort 

the history, that the options should be easy to find and change, and that he/she should be 

able to choose what pages to print out. The user also gave the tip that the work orders 

could be sorted with those not yet completed on top of the list. Another thing that the 

user felt confusing and complaint about was that on some pages the text “Back to report” 

was pressed on, and on other pages the arrow. What the user liked the most was that the 

interface was clean and in order with not too much information in the same place. 

 

The other user thought that there should be an option to undo things. This user also 

commentated that the interface should give feedback that something has been printed, 

when using the print option.  He/she also thought that the user should be able to choose 

other graphs in the flight info and that when the report is sent it should automatically be 

emptied. One of the things the user liked the most was that it was good to always come 

back to the homepage when clicking back. 

 

Observations/Conclusions 

The history and flight info pages were the ones users had most problems with. The users 
also had some problem with the back button but mostly at the beginning of the test. 

 
Design Changes of Version 2: 

The design changes made after the first user test are as follows: 

 Instead of just a text “Back to work order” that the user had to click on to get back 

from the manual to the work order, an arrow is put beside it where the user should 

click instead. 

 In history the “sort by” tab is gone and the user can sort the history by clicking on the 

headers. 

 When the user searches for something, and there are no results of that thing, there 

should be a describing text that explains that. 

 An option to choose which pages to print out. 

 A describing text over the graph in the flight info page, that says “Flight hours”. Also a 

text in the graph that says how many total hours the aircraft has flown and a text 

describing what the red dotted line means. 
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4.4.2.2 Test of Version 3  

This test was conducted the 13th of May 2014 by two test persons. 
 

Wrong Actions Performed: 
1. Inserted the comment on the wrong task in the work order page:  

This was done one time when coming back to the work order after reading in the 

manual.  

2. Confused about the green button in the work order page: 

 The user thought it indicated which task was currently in use.  

3. Tried to mark the task in the work order page:  

This was done one time when the user entered the work order page.  

4. From the specification the user tried to click on the text when trying to go back:   

The user tried to click on the text a lot of times and it took a while before the user 

found the right place to click on. 

5. The user tried to send a report before he/she filled the whole report out:  

This was done one time, and the user did not understand that the report was not 

sent when this happened, since there was no feedback telling the user that the 

whole report has to be filled out before it is sent.  

 

Comments from Test Users 
One of the test persons liked that there were big buttons, that it was good with not too 

much information, and that it was enough for be able to perform the work. Both users 
thought that it overall was a good interface. 

 
Observations/Conclusions 

The users pushed on the small arrow when going “Back to work order”, the same way as 

the main back button in pages like the “work order”. One user was a bit confused when 

there was no alternative to not add a worker in the “add coworker” drop down. One user 

also had some problem to understand what information that was wanted when searching 

for “cracks”. It was unclear if the word gave any hit or if another word needed to be 

search on. Both users understood that they could scroll in the history and other pages by 

the indicator on the side. Overall the users had most problems with the work order page. 

 
Design Changes of Version 3: 

 When pushing the send button in the report page without filling in all the fields will 

result in a pop-up that tells the user what is missing and need to be filled out before 
the report can be sent. 

 More space between the word and the back button in the top border. 

 Clarifying what work orders are done and not by making tasks that are done look 
“dead” and not intractable. 

 Clarifying what the “ok” square was by making it look like only a square that the user 
can click on and after the user has clicked on it the square becomes green with an 

okay tick. 
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4.4.3 Technology Acceptance Model (TAM) 

The questionnaire was conducted after the user test with Paper Prototyping. Four people 
between the age of 21-29 participated, two were male and two were female. None of 

them were from the target group or the end user, but merely people with different 
experiences and skills. 

 
When it came to general usage of technology gadgets, the tested users had various 

experiences. All of them used computers more or less all the time, whilst smartphones and 

tablets differed. Overall the tested users had the least experience with tablets. They are 
creative when using computers and they liked the possibilities of new technology. All but 

one thought tablets could have more functions than today. One felt a bit distressed when 
using computers and tablets. Otherwise they did not feel distressed at all when using, 

computers, tablets or smartphones. 
 

All of the tested users said it was easy for them to learn new interfaces and their features, 

such as the navigation. They all thought they could learn to use the interface with or 
without help from other people. 

 
They all thought that the interface could be a useful help to the maintenance workers. 

They did not find the interface intimidating or confusing and thought the navigation was 
easy to use. 50 percent of the users thought the interface would require little mental effort 

and the other half thought not. All the test users found the interface pleasant and were 
eager to see if it would help the maintenance workers. Everybody also felt that the 

interface was modern and up to date. 

 
All but one thought that the interface would increase productivity and would help to find 

and use different documents. All but one also liked the idea of having a lot of features in 
the same place and that it would give a sense of control. There were both pro and con 

thoughts, on that the feature “login” would make them attached to the product. 
No major differences were found between the answers of the two test sessions. 

 

 

4.5 RESULTS OF DETAIL DESIGN 
The colors used in the concept are mainly the ones Saab uses right now on their webpage 

(Saab AB, 2014). A more detailed description about the colors can be found above in the 
result of the context. The colors used in the concept are different shades of blue, grey, and 

white. The typefaces used are Helvetica Narrow on buttons and headers and Lucida Sans 

in body texts and textboxes. 
 

4.5.1 Colors and Typefaces 

The top border, figure 20, which is visible on all pages after the user has logged in, has a 

gradient in grey. The text indicating the aircraft number and the page name are in a light 
grey and the text that indicates who is logged in is darker grey. The back, print, and 

logout buttons have a small shadow underneath it. The back icon is white. The locket and 

print icon has a light and darker grey gradient. Table 6 presents the colors hex values.  
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Table 6 Colors for the top border. 

Object Color 

Top border background Gradient, #848484, #9c9a9a 

Page name #e1e0df 
Aircraft number #e1e0df 

Username text #cac9c6 
Back icon #ffffff 

Locket icon  Gradient, #f4f4f4, #d5d5d5 
Printer icon Gradient, #f8f8f8, #d4d4d4 

 

 
Figure 20. The top borders colors, icons and typefaces. 

 
Boxes that are “dead” have a grey color, with a dark grey stroke, and can be seen in figure 

21. If the “dead” box contains text, it is either light or dark gray depending on the 
importance of the text and the situation in which it is presented. There are also so called 

“dead” buttons that are non-clickable, which are grey with a white text (Table 7). 
 

All boxes in the concept have rounded edges from 10 pixels to 20 pixels depending on the 
box size, the bigger the box, the bigger the rounded edges should be. 

 
Table 7 Colors of "dead" content. 

Object Color 

”Dead” boxes background #e1e0df 
”Dead” boxes stroke #a2a2a2 

“Dead” text dark #272626 
”Dead” text light #a2a2a2 

”Dead” button #e7f1f7 

”Dead” buttons text #a2a2a2 
 

    
Figure 21. The colors of "dead" boxes and “dead” buttons and their texts. 
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Textboxes seen in figure 22, is where the user can add text, such as, comment- or search 

fields, is light grey with a dark grey stroke and a minor inside shadow. The text inside 
when the user starts to write is dark grey (Table 8). 

 
Table 8 Colors for textboxes. 

 
 

 
 

 
 

 
 Figure 22. The colors of comment fields and their texts. 

 

Figure 23 illustrates pages consisting of mostly body texts have a white background color. 

The text headers are dark grey and the body text is black. In these pages arrows are used 
for getting backward and forward, which are dark blue and has bevel and emboss. Red and 

green rectangles beside texts are used for indicating that something is in storage or not. 
Green means that the item is available and red that it is not. All text that the user can click 

on has a light blue color and all scrolls are dark grey (Table 9). 
 

Table 9 Colors for pages with a lot of text. 

Object Color 

Page layout background #fbfbfb 

Header in the text #272626 
Body texts #000000 

Link text #0a2c5f 
Red and green rectangle #00a651, #ff0000 

Backward and forward arrows #ed1c24 
The scroll #b7b7b7 

 

Object Color 

Textboxes background #fbfbfb 
Textboxes stroke #a2a2a2 

Written text in the textbox #272626 
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Figure 23. The page of reading texts colors, icons and typefaces. 

 

The side menu, in figure 24, in the manual and specification pages has a light grey 
background with a light blue text. Marked objects get a dark grey rectangle as a 

background with a white text. The border on the side menu has a light and dark grey 

gradient similar to the top border. The arrow on the border is white with a minor shadow 
under it (Table 10). 

 
Table 10. Colors on the side menu. 

Object Color 

Side menu background #e1e0df 

Link text #0a2c5f  
Marked object background #9e9d9d 

Marked object’s text #a2a2a2 

Side menu border Gradient #9b9a9a, #818181 
Arrow on side menu #ffffff 

 

 
 Figure 24. The side menu colors, icons and texts. 
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Figure 25 displays the different buttons and icons. Buttons that the user can click on is 

dark blue. The icons on buttons are white or light blue and the text on the buttons is 
white. Icons on light backgrounds are dark blue (Table 11). All the buttons has a small 

outside shadow, a bevel and emboss.  
                  

Table 11 Colors on buttons and icons. 

Object Color 

Buttons #0a2c5f 
Icon white #4b6690 

Icon light blue #e7f1f7 

Icon dark blue #0a2c5f 
Text on buttons #e7f1f7 

 

                 
Figure 25. Buttons colors, icons and text. 

 
Figure 26 displays the comment button, which is light blue with a bevel and emboss. The 

dropdown tabs are also light blue with a bevel and emboss, but has a gradient in the 
background (Figure 27). Icons and text are white on both the dropdown tabs and the 

comment button (Table 12). 

 
Table 12 Colors on the comment button and dropdowns. 

 

 

 
 

 
 

 

  
Figure 26. The comment buttons color. 

 

 
Figure 27. Dropdown tabs colors, icons and typefaces. 

 

  

Object Color 

Comment button background #0a2c5f 
Comment buttons text #e7f1f7 

Dropdown background Gradient, #6da8c9, #367299 
Dropdown icon #d9e5ed 

Dropdown text #d9e5ed 
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Before the user marks the checkbox, displayed in figure 28, it is white with a black stroke. 

When a work order is marked the checkbox becomes light green with a dark green and 
black stroke. The marked checkbox also gets a dark green tick icon. When the checkbox 

is marked and “dead” it becomes light grey with a black stroke with a dark grey tick icon 
(Table 13). 

 
Table 13 Colors on checkboxes. 

Object Color 

Background of unmarked checkbox #fbfbfb 

Stroke of an unmarked checkbox #323232 

Background of marked checkbox #a3f6a3 
Stroke of a marked checkbox #289b31, #323232 

Tick icon on marked checkbox #235827 
Background of “dead” checkbox #fbfbfb 

Stroke of “dead” checkbox #323232 
Tick icon on ”dead” checkbox #8d8d8d 

 

         
Figure 28. The colors of sign buttons. 

 

A background picture was also added in the detail design (Figure 29). The picture is taken 

during a flight and shows the world’s horizon from a pilot’s perspective, the sky and land 
from above. It has subtle colors in white and blue with very few details.  

 

 
Figure 29. Background picture. Photo: Petra Wiik 
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4.5.2 Icon’s Placement and Functions 

The icons described below are based on the internet search and is supposed to be used 
when programming the concept.  

  
The icons in figure 30 are placed on the top border and functions as buttons. The print 

icon is designed as a printer and therefore imitates its function (Figure 30a). To illustrate 
the log out function a sealed locket is used as an icon (Figure 30b). The locket signals that 

the program will become locked if the user presses the locket button. The back icon is an 

arrow pointing to the left, indicating the function of going backwards (Figure 30c).  
 

       
Figure 30. Icons on the top border. 

 
Following icons in figure 31 are used on the home page’s buttons. The manual is 

originally a book and that is why its icon illustrates one (Figure 31a). The manual icon is 
also used in the manual page. Filling out a report usually require some kind of document, 

hence the report icon (Figure 31b). The work order icon is designed as a hammer since 

performing work order tasks generally are connected with usage of tools (Figure 31c). The 
history icon consists of two elements, a clock and an arrow (Figure 31d). A clock is used 

because going back in time often associates with turning back a clock, and the arrow is 
used to represent the direction. The specification consist of strict and precise technical 

information about the aircraft which the club and book signifies (Figure 31e). The 
specification icon also used in the specification page. Information is often illustrated by the 

lowercase letter “i”, this combined with an aircraft turn into the icon for flight info 
(Figure 31f). The aircraft without the lowercase i is also used on other pages, for example 

when choosing an aircraft and beside the aircraft number on the top border. 

 

           
Figure 31. The six icons used on the home page. 

 
Arrows are used in vairous places to inform about the direction of functions. The different 

arrows are displayed in figure 32. The arrow used on dropdown tabs can be seen in figure 
32a, figure 32b shows the arrow on the side menu, and figure 32c displays the arrows used 

in the manual and specification pages. 
 

        
Figure 32. The icons of dropdowns, side menu border and backward and forward. 

 

a. b. c. d. e. f. 

a. b. c. 

a. b. c. 
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Magnifying glasses are closely connected with finding things. That is why the search icon 

seen in figure 33 looks like a magnifying glass.  
 

 
Figure 33. The icon of the search button. 

 
The tick icon in figure 34 is used to indicate that a work order is completed. The color 

and the icon together signal something positive. 
 

         
Figure 34. The icons of a marked work order and a “dead” work order. 

 

4.5.3 Second Visit at F21 

A second visit to F21 was conducted to receive feedback on the interface created in 

Photoshop. Another reason to visit F21 was to get a closer look on the layout and content 
of work orders and manuals. Knowledge of how work orders arise was also gained. 

 

4.5.3.1 Feedback Received on the Interface 

Those spoken to at F21 were overall pleased with the concept that the project had 

developed and produced. Though there was one thing that the maintenance leader and the 
technician pointed out that could be problematic and it was about the security of the 

information. It is of a high importance that the system could provide high security of its 
contents.  

 
They said that, since the manual and the work order is not classified as confidential, they 

could be easier and faster implemented on a tablet. They pointed out that only 

implementing the work order and the manual, would make a big positive difference for 
the maintenance workers. The tablet and interface would make it possible for the 

maintenance workers to bring information with them, for example on the wing. This 
would make their work more effective, since they do not have to go to the computer 

every time they have to print something. This also reduces the amount of printed paper. 
The best thing of having the manual on a tablet would be that they would have the 

opportunity to click on the links that the manual refers to, which happens often, instead of 

searching after the right pages. 
 

If the tablet would be used in the future, the maintenance leader said that one precaution 
that could be done with the work orders was that after the technician have signed the 

work order, a maintenance leader gets the information who approves and verifies before it 
goes in to the system.   
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Today the maintenance workers do not have the opportunity to search in the history 

system, they must look into every history document to find the thing they are searching 
for. They commentated that they wished for a search function for finding things of interest 

in the history system, for example error codes and serial number. Another thing they 
wished for was a way to visualize all the aircrafts condition in a graphical way, currently 

they use the whiteboards for that. The maintenance leader was positive about that the 
system would provide more graphical visualization than what Fenix does.  

 
The technician was positive about being able to report with the tablet. Since the report 

does not contain much typing, it would not be difficult to use the tablet for this. One 

other thing the technician was positive about was the camera function. It is a good 
function to be able to take a photo of things, currently when there is a problem an 

engineer is contacted and the engineer takes photos of the problem. 
 

When the technician read the specifications he thought that everything was good.  
However, one thing he felt was not necessary were vocal communication in the tablet, 

since he meant phones were enough for that cause. 

 

4.5.3.2 About the Work Orders 

Every work order has their own unique id-number and the work order can be received 

from either a pilot, a technician or a maintenance leader who fills out a technical report. It 
can also come from the system, depending on flight hours or calendar time. Some 

important work orders of major problems are received through fax. 
 

A work order is about one page long and consists of things like id-number, date, time, 
description, operation number, references to which manual to look in, and a sign box with 

date and time were the technician and the maintenance leader signs. If there are many 
work orders to be done they can be received as a compiled document with a summarized 

description of each work order and every work order is signed one by one. Work orders 

and reports that are put in the system are also signed by the maintenance leader that puts it 
in the system. 

 
When a task is completed, the technician notes that the work has been done according to 

a specified reference in the manual. 
 

The maintenance workers do not count how long time every task takes. The amount of 

time a task takes depends on many things, for example how experienced the worker is. If a 
work order takes a long time to complete it might happen that the worker goes on 

vacation or gets sick. If this happens it is good if the technician writes down on each task 
what he/she has done so that the next technician or mechanic can complete the work 

orders. 
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4.5.3.3 About the Manuals 

The manuals are named from AMP 01 to around AMP 72. In the first page of each 
manual there are details about when the manual has been updated and by whom, this is 

the page which the technician or mechanic look into first to see if there has been any 
updates, if not they might not need to look in it. After that is an index of what the manual 

consist of. 
 

The tasks that are described in the manual are numbered and contain information about 
which tools to use, oils, spare parts, reference numbers to other descriptions, and 

sometimes pictures. 

 

4.5.3.4 Design Changes After the Second Visit 

After the second visit to F21, new knowledge was gained which lead to some design 

changes. 

 The layout in the manual was changed to be similar to the one being used today. 

 A drop-down in the history page was added. This to let the user choose what weeks to 

be viewed. 

 A describing text under each header in the manual page was added, which indicates 

when it has been updated last. 

 In the history page a heading was changed from “Document type” to “Id-number”. 
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4.6 FINAL RESULT 
 
The final hierarchy of the interface and the final design visualized in Photoshop are 

presented below with pictures and describing text. Pages at level five, such as, the camera, 

were not designed in Photoshop. Pop-ups and dropdowns were also not visualized in 
Photoshop. 

 

4.6.1 Hierarchy 

The final result of the pages’ hierarchy, after design changes, is shown in figure 35. Aircraft 

overview is now called home page. The pages manual, specifications, and aircraft info do 
not have deeper levels, which the report, work order, and history have. Few levels in the 

hierarchy makes navigation in the interface fast and the broad part visualize all information 
sources at once.  

 

 
Figure 35. Hierarchy of pages in the interface. 
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4.6.2 Log In 

The login page is where the user login to their account (Figure 36). Forcing the user to 
log in increases the security in the system, lets the system know who is performing the 

actions, and makes it possible to provide real-time information. 
 

 
Figure 36. Login page visualized in Photoshop. 

 

The Saab icon is placed on the first page to indicate who owns the application. When the 
user logs in and has written the wrong password or username, a red text beside the login 

button are shown. The red text gives the feedback of which of the username or password, 

or both, is wrong. When the user has logged in with the correct username and password 
with the help of the login button he/she enters the application.  
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4.6.3 Aircrafts 

When the user has successfully logged in he/she comes to this page where an aircraft are 
chosen (Figure 37). All options are visible at once, which means that scrolling is not 

required. The aircraft icon clarifies that it is an aircraft the user choses. 
 

 
Figure 37. Aircrafts page visualized in Photoshop. 

 

The aircraft are ordered by number and have an icon that indicates that it is an aircraft that 
the user chooses. From this page the user can either choose an aircraft by clicking on one 

of the buttons, or the user can choose to log out with the locket in the upper right corner. 

When the user clicks on an aircraft he/she comes to the home page of that aircraft.  
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4.6.4 Home Page 

The home page is where the user can navigate between the six different main pages 
(Figure 38). All options are visible at once, which means that scrolling is not required. To 

get a smooth interaction between the user and the interface distinct icon are used. The 
home page also provides a good flow between the different sources. 

 

 
Figure 38. Homepage visualized in Photoshop. 

 

From here the user can choose to go back with the arrow and choose another aircraft on 
the upper left corner, log out with the locket in the upper right corner or choose to enter 

one of the six pages. On the top border it is displayed which aircraft the user just chose.  
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4.6.5 Manual 

The manual page is where the user can read about how to carry out tasks (Figure 39). The 
layout offers quick navigation inside the manual and takes advantage of color-coding. 

 

 
Figure 39. Manual page with side menu visualized in Photoshop. 

 
On this page the user has the opportunity to print out necessary information. The manual 

has many referenced links to further instructions to complete tasks and are placed in the 
left column. If the manual refers to spare parts the user will be able to see their availability 

in the left column together with the links. The colors red and green show if the parts are 

available.  
 

With the arrows on the page the user can go backward or forward in the manual. To 
navigate between the different manuals there is a side menu at the left. 
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The side menu at the left can be hidden, leaving more space for the user to read the text 

in the manual (Figure 40). 
 

 
Figure 40. Manual page without side menu visualized in Photoshop. 
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4.6.6 Report 

In the report page the user can write a report in the textbox on the right side of the page 
(Figure 41). The page is built up in a way were prewritten texts, dropdowns, and 

attachment of pictures, decreases the amount of text that the user have to type. 
 

 
Figure 41. Report page visualized in Photoshop. 

 

In the upper left side of this page it is described who is writing the report, when, and on 
which aircraft. On the left side were the light blue drop downs are, the user can categorize 

what the problem is and the priority of the problem. The user also has the opportunity to 

take a picture of the problem and attach it to the report by clicking on the camera button 
at the bottom left. 

 
When the textbox is filled and the tabs are chosen the user can send the report. If the user 

has not filled out all fields, a pop-up becomes visible when the user clicks on the report 
button, which gives feedback of what is missing.  

 
The user also has the ability to print out the report by clicking in the upper border on the 

print icon. When the user clicks on it a pop-up is shown where the user can choose which 

printer to use and which pages to print out. When the user then prints out a pop-up is 
shown with a describing text that the printing has been successful.  
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4.6.7 Work Order 

In this page the work orders for the chosen aircraft is displayed (Figure 42). The page 
layout visualizes the size of each work order and has well organized information with 

hidden commentaries. The page also uses color-coding and has a smooth connection to 
the manual page. 

 

 
Figure 42. Work order page visualized in Photoshop. 

 
The different work orders are presented in separate enclosed areas by using frames. The 

areas will differ in size depending on the amount of information in it. The information 

inside the area consists of a short header that relate to the nature of the task and a text 
describing it. Also a summary of the materials and tool which is needed to complete the 

task will be shown.  
 

When a work order is completed the button on the right side is marked, the whole area 
becomes “dead” and not touchable. The sign button at the bottom of the page is only 

accessible to technicians and is used for signing off the marked work orders. This generates 
a pop-up which require a password to verify the user.  
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On each work order there is a direct link to the right place in manual where the user can 

read how to perform the task. When pressing the comment button a textbox will appear 
below. In the textbox the user can make notes about the execution of the task (Figure 43). 

 

 
Figure 43. Work order page with comment visualized in Photoshop. 
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When work orders are completed and signed off they appear in a flat, printer friendly grey 

scale with the comments visible. The green border at the top of the page presents who has 
signed the work orders together with the time and date. This “dead” page is shown right 

after the work orders has been signed off and will disappear when the user leaves. The 
signed work orders can then be found in the history page (Figure 44). 

 

 
Figure 44. Work order page as "dead" visualized in Photoshop. 
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4.6.8 History 

The history page displays information about the aircraft’s history (Figure 45). The search 
function enables the user to rapidly find things. The page not only presents the history but 

also real-time information about things concerning the aircraft’s progress. 
 

 
Figure 45. History page visualized in Photoshop. 

 

This page presents old reports and work orders as well as those in progress and not yet 
done. Each row in the history list is a button and to open a document the user presses 

somewhere on the row. 

 
Since an aircraft’s history can be very long, the users need tools to find what they are 

looking for. The drop-down menu let the user choose which time period to display by 
choosing month and year. Another way for the user to find things in the history is by 

using the search engine. While writing, the interface will show the user what words are 
selectable, by giving suggestions. The user also has the option of pressing the titles of the 

columns and in this way sort the documents of the chosen title. 
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4.6.9 Specifications 

The specification’s layout is built up in the same way as the manual. The content on the 
other hand is different and to separate them, different icons are used (Figure 46). 

 
 

 
Figure 46. Specification page visualized in Photoshop. 
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4.6.10 Flight Info 

This page displays the flight information (Figure 47). The graph summarizes the flight 
hours and gives a good overview which the user can scan quickly. 

 

 
Figure 47. Flight info page visualized in Photoshop. 

 

On the left side in the flight info page a table displays the hours an aircraft has flown 
together with the date, time, and pilot. On the right side where the graph is, the user can 

see the total hours the aircraft has flown and also the limit of maximal flying hours.  
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5 Discussion  
 
 

In the following chapter a discussion between the result and the theoretical framework is 
presented. Relevance of the project is also discussed together with a reflection, and final 

recommendation. 

 
 

5.1 CONTEXT 
Because none of the two students conducting the thesis have either worked or been in 
contact with aircraft maintenance before, was this an important field to gain knowledge of. 

The visit to F21 gave a good understanding of how the users work and what issues and 

wants they have. It is not possible to only read about the technicians and mechanics work, 
it is much easier to understand when you see it with your own eyes, ears, and other 

senses. But to read about them before the visit gave a good start for understanding the 
things the technician and the mechanic explained to us. 

 
The facts about aircraft maintenance and the environment which were read about in both 

research documents and in general facts were consistent with what was seen during the 
observation. 

 

 

5.2 PROBLEM IDENTIFICATION 
The visit to F21 gave lot information at once and it was hard to sort out what the 

technician and mechanic really wanted. In order to create wants and issues a good first step 
was to initially write down the information and then sort and group it. The discussion 

between the members helped to realize connections and to write down the user’s wants 

and issues. 
 

 

5.3 IDEA DEVELOPMENT 
The hierarchy is first and foremost based on the order in which aircraft technician and 

mechanic use the information, but also what information they use most frequent. This 

together, with what Nielsen (1993) discusses about the relation between a deep and broad 
hierarchy and that a middle ground between these generally is what works best, a 

hierarchy was designed that has both deep and broad parts. 
 

The deep part contains options that the user should only use when entering the system and 
do not need to be accessible later on. By making the options accessible only when they are 

supposed to be used, reduces the risk of error. The broad part of the system makes the key 

features visible to the user by not hiding anything and it, as Nielsen (1993) claims, reduces 
the need for user navigation. This is a good thing when a smooth transition between the 

different information sources is essential. 
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A login page was something that Tretten and Karim (2014) had as a recommendation in 

their research paper. The thought behind the login page was to make it possible for the 
user to sign off their work orders and send in reports without a physical signature, as the 

system will know who is logged in. It also makes it possible to give the users different 
access depending on their authority. For example a mechanic does not have the authority 

to sign off tasks, which SFF (n.d.) describes, would not have access to that type of actions 
when inside the system.  

 
By using relatively few pages in the system and having a home page where all the key 

pages connects, the user will have something to hold on to and get a sense of location 

which Krug (2006) talks about. This will reduce the feeling of being lost in the system. 
 

Because the manual is used most frequent, but also in close contact with the work order it 
will be accessed both through the aircraft overview “home page” and through the work 

order. This would allow the user an easy access to this frequently used page which Jordan’s 
(1998) principle “Prioritization of functionality and information” points out.  

 

 

5.4 CONCEPT DEVELOPMENT 
The first thing that was pretty fast decided in the beginning was that the interface should 

be simple and easy to use. To correspond to that, there should not be too many invisible 
options such as gestures used in the interface, which leads to low learnability according to 

Nielsen (2013). We also wanted to keep the interface clean and only display buttons and 

information that the user really needs. This is to prevent high cognitive load, which can 
have a negative effect on the performance of tasks according to Galitz (2007). In the work 

order this is done by grouping each work order with a frame. This is also what Jordan 
(1998) points out that in the design process take the user resources in to account, making 

sure they are not over loaded.  
 

The different sizes on the frames in the work order which are in relation to the task’s sizes 
will provide the user with a fast view of the amount of work. This is a way to connect the 

physical frame to the actual task as Chandler (2007) describes the indexical sign. In the 

work order tools and materials needed to perform the work order are gathered and 
displayed on the front page to help the user prepare.  

 
We choose to eliminate as much typing and scrolling as possible, since people does not 

usually like to type or scroll that much when they are using a tablet and this was a thing 
that Budiu and Nielsen (2011) figured out in their research. Another thing that they say is 

that buttons and such should not be too small or too big and that is one of the reasons of 

the sizes that are on the concept. The buttons do not fill up the whole page but are big 
enough to press on. 

 
All buttons and icons that the user can click on has their own space and are placed with 

enough padding from each other to prevent the user from pressing on the wrong button as 
Raluca Budiu and Jakob Nielsen (2011) says. 
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The key features, time and date, was not included because this is something that often is 

included on the tablet and therefore is not needed in the application.  A home button was 
also not included because it did not seem necessary to have two buttons with the same 

function since the back button often takes the user back to the home page. It is also a 
result of the broad hierarchy which does not require that much user navigation according 

to Nielsen (1993). The other key features placed on the top border will give the user easy 
access to these main functions and information on almost every page which is one of 

Jordan’s (1998) principles of usable design.  
 

By estimating the general placement of key features they could be placed in somewhat 

standardized places which will help the user to find them faster, which is what Krug (2006) 
has written about.  

 
As Danielsson (2013) says about the perception, we choose to place the border at the top 

of the page, because it is the place that humans notice first. The aircraft number is also 
placed at the top and center for the same reasons. Which aircraft the user has chosen to 

work with is constantly showed so the users at all times know which aircraft he/she is 

working on. This is to prevent the error that the wrong user preforms tasks on the wrong 
aircraft. 

 
The search feature will only be visible on pages where a search can be done. The feature 

will always be placed close together with the searchable content. This would take 
advantage of one of the gestalt laws, proximity, by placing them close together as 

Zudilova-Seinstra et al. (n.d.) describes it. 
 

In the home page the buttons that are in the top row are the ones the user uses the most 

which is the manual, the report, and the work order. The buttons at the bottom are the 
ones the user uses more rarely, which is the history, specifications, and flight info. The 

buttons are described in texts, icons, and places on the interface.  
 

The similarity between the manual and the specification makes it easier for the user to 
learn them both because things learned in the manual can be transferred when using the 

specification. This is one of the components of usability, learnability, according to Nielsen 

(1993).  
 

The log out button is formed to make it harder for the user to log out by mistake. This is 
done by the help of Normans (2013) way for designing for error, with a dropdown that 

pops up when the user clicks on the locket icon. In this way the user notice the action by 
the dropdown and can from there choose to logout or not.  

 
The scroll are shown in those pages where the user can scroll, this makes the concept 

more as a explicitness according to Jordan (1998), and makes a task visible for the user that 

he/she can scroll.  
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5.4.1 Cognitive Walkthrough 

The two error massages in the login page will clarify what the problem is, which makes it 
easier for the user to know how to fix the error. This will help the user complete the task 

which is a thing to consider when designing for error according to Norman (2013).  
 

Entering the wrong aircraft overview “home page” could be a cause of either a slip or a 
mistake as Norman and Reason classifies errors (Norman, 2013). If the error is caused by a 

slip the user will be able to check what aircraft was entered by looking at the top center of 

the page where the aircraft number will show. If the error was caused by a mistake it is as 
Norman (2013) means, harder to notice and thereof to correct. Performing the wrong 

maintenance tasks on the wrong aircraft would have bad consequences and must be 
avoided. Therefore the user will not have access to work orders on aircrafts that the user is 

not assigned to. This will make the user notice that an error has occurred and have the 
chance to correct it. 

 

It is hard to prevent the error of choosing the wrong aircraft when you still want the user 
to have access to the information of other aircrafts. But by making the error visible, the 

user can easily and quickly fix the error as Jordan’s (1998) principle “error prevention and 
recovery” says and as Norman’s (2013) things to consider when designing for error also 

states.  
 

When using the interface buttons that “OK” a task, sign a work order or sending a report 
the system will automatically stamp what time, date, and user who pressed the button. 

This is something that is very important since the two other researches studied and our 

context research all points out that it is essential to know when, where, and who has 
executed the task (Tretten & Karim, 2014) (Brorsson-Pierre, et al., 2011).  

 
When a work order is signed it will appear “dead” with a label on the top of the page to 

show the user that it is signed and not intractable. The action of signing a work order is 
not reversible through the interface and that is why a pop-up where a password is required 

was added. This will both ensure that the right user is signing and to prevent an error to 

occur. The pop-up and the password will make it much harder for the user to complete 
this non reversible action which Norman (2013) points out when designing for error.  

 
The back button in the interface is placed in the same area on every page even though it 

does not always have the same result, this can be both good and bad. Jordan (1998) talks 
about consistency; that similar tasks should also be executed in a similar manner. In that 

aspect the back button function is good because the action always result that you go 
backwards in the interface and it is executed in a similar manner. The problem is that the 

result sometimes only is similar and not the same. For example the manual can be entered 

through both the home page and the work order and where you entered from affect 
where the back button will take you. If the user spends a lot of time in the manual he/she 

might not know how the page was entered. Therefore this will be emphasized by a text 
that tells the user where the button leads avoiding any confusion or frustration that might 

arise when actions do not result in what was expected. 
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When a report is sent, feedback through a pop-up with an explanatory text and the 

clearance of the fields will tell the user the result of the action and indicate that the action 
was carried through. The indication and result is what Jordan’s (1998) principle regarding 

feedback is all about.  
 

The use of enclosed frames around the rows in the history will let the user view them as 
one connected part since the user will view them as figures placed on a background which 

take the advantage of the gestalt law figure and ground (Zudilova-Seinstra, et al., n.d.).  
 

5.4.2 Paper Prototyping 

From the Paper Prototyping we can see that some attributes in the system the user need to 
test a few times before they use it more naturally. So the user needs time in the system to 

get familiar with placements, icons, and such. Repetition in the system will improve the 
performance is what Jordan (1998) points out in the three-component model of usability. 

The system had good learnability as the users in the test after a few attempts could use the 

interface smoothly. For instance will the user rely more on icons and placements rather 
than texts since they will over time learn this. 

 
The thing that the user had most problems with was navigation with the back button. The 

first time they used the feature the majority of the test persons tried to click on the page 
name to get back. After some time, the users learned to click on the arrow. But after one 

user used the text “Back to work order” it caused confusion in the learnability curve of 
clicking on the arrow elsewhere. When introducing a small arrow next to texts like “back 

to work order” which where clickable the user started to use the small arrow instead of 

pressing on the text. Now the user only has to press on an arrow at every page.  
 

Feedback was overall a problem in the system when the user did not get enough 
indication of what some action resulted in which Jordan (1998) has as a principle of usable 

design. This was solved by adding pop-ups and texts. In the report page, should the report 
button react in some way when the form is not filled out. A dead button there would 

cause more frustration for the user when he/she would not know what to do to make it 

work. It is better that the user gets information of what is wrong. That is what the pop-up 
and the text are used for. 

 

5.4.3 TAM 

Some answers from the TAM survey can be an effect of the users’ lack of knowledge in 
the maintenance field. Since there were only four people who filled out the form it is hard 

to draw statistical conclusions of the result. It was good to complement the TAM survey 

with spontaneous feedback from the users which provided better foundation for further 
development of the concept. The result also depends on the quality on the Paper 

Prototyping test. 
 

The result showed no significant difference between the first and the second test round. 
The conclusion of this could be that the found problems were small in comparison to the 

whole picture and therefore not exposed in TAM since it focus on the overall user 
experience. 
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5.5 DETAIL DESIGN 
To make the graphical interface more personal for the client and the target group the 

colors and the typefaces from Saab Support and services were used when designing the 
concept. Other colors that were used are red and green, this to indicate that something is 

good or bad, or similar indications. As Sisefskey (1995) says about red meaning stop, the 
color is used to indicate that spare parts are not in stock, and also for the line of maximal 

flying hours. Sisefskey (1995) also describes green as a color that says ready, the color is 

therefor used for spare parts that are available, and to mark that a work order is ready and 
done. 

 
The background picture was added as Bergström (2012) means that is creates a more lively 

feeling, but yet not interfere with the visual clarity of the buttons and information. The 
background also creates an identity and connects the interface with aircrafts and flying as 

Krug (2006) discuss about homepages. The background is not visible in the manual or the 
specifications where it could interfere with the readability of the text, which is what a 

guideline from usability.gov (n.d.b) says.  

 
The typefaces that were used is Helvetica narrow since Saab uses a lot of Helvetica at their 

web page. According to Allan Halley (n.d.) you should use typefaces that have high x-
height and one of his recommendations is to use Helvetica. A san serif typeface is also 

what Bergström (2012) recommends. The reading text is chosen to be Lucida Sans and 
that is also one of the typefaces that Allan Halley (n.d.) recommends. 

 

For all links, text is used instead of images as a guideline from usability.gov (n.d.a) states. 
Links in body text has no underline since it according to Bergström (2012) will reduce the 

readability of the text. Instead color was used to indicate that the links are clickable. Body 
texts which are not links have a high contrast to its background as Bergström (2012) says 

creates good readability. 
 

Why the icons have different colors, blue or white is to eliminate clutter. In the page 
where you choose an aircraft, the aircraft icons are blue because they are not as relevant as 

the aircraft number, it merely indicates that it is an aircraft that you are choosing. In this 

case the aircraft’s number is the relevant information and therefore white. White has more 
contrast to the dark blue which makes it more visible. This is the cause of what Bergström 

(2012) says that colors look different depending on its environment.  
 

The concept’s graphical interface is built up in a way where the different kind of objects 
looks the way they works as Jordans (1998) describes about explicitness. All the buttons 

and icons that the user can click on have some kind of hints that indicates that, such as, 

shadows and bevels. This makes the 2D surface mimic the real world by adding 3D effects 
which is a form of skeuomorphism design according to Wigmore (2013). Budiu and 

Nielsen (2011) think that things that are touchable should look like they are that is why 
we have chosen to have drop shadows, bevels and emboss on things that the user can click 

on.  
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Textboxes are designed to look flat and are not clickable since they are only read by the 

user. Textboxes were the user can input text has a light inner shadow that indicates that 
the user can write inside of it. When the interface is built up in this way it prevents the 

user from making too many mistakes. 
 

As Jordan (1998) says that feedback should be used in a meaningful way for the user to 
know what they have done. That is why the interface will in different ways give feedback 

to the user of what he/she has done. For instance will buttons change color when the user 
clicks on them and when something is wrong in the system the interface will tell the user 

what is wrong. 

 
The icons that are used in the interface are there to help the user navigate faster, in some 

cases there are a describing text below indicating what the icon means. When the user has 
learned what the icons mean and their places in the interface the faster he/she can 

navigate. The icons are also there to provide visual clarity as Jordan (1998) explains. The 
icons are also formed in a way that the user probably will not need to learn their meaning. 

Most of the icons are similar or resembles the thing that it means, or is an icon that the 

user has learned by using other programs or apps, for example the logout sign. It can be 
said that some of the icons are like Chandler’s (2007) iconic or indexal signs. For example 

is the report’s icon a iconic sign meanwhile the work order’s icon can be seen as an 
indexical sign. 

 
The aircraft icon are choosen not to look like the real Gripen, because of Gripen’s shape. 

We tried to make an icon of Gripen but that resulted in a icon that looked like a spruce 
and would prpbably confused the user. That is why we choosed to form the aircraft icon 

in a way that people most often sees aircrafts and resembles to Chandler’s (2007) iconic 

sign. The siluette of a hammer was chosen for the work order’s icon. The hammer is a 
very old tool and has an easily recognizible shape, which is associated with the preformace 

of physical labor. This makes it an indexical sign as Chandler (2007) describes it. Other 
tools were also considerd, such as, a wrench or a screwdriver, but they felt more related to 

the action of changing settings. 
 

Since we wanted to make the concept more realistic we chose to make a second visit to 

F21. The visit to F21 also gave a verification of that the concept would be useful for the 
technicians and mechanics maintenance work. The manual was chosen to be similar to the 

one being used today because it provides the user a good overview. Since the ones at F21 
usually does not read the whole manual step by step, this overview makes it possible for 

fast navigation between tasks. The layout will also be familiar to the user which leads to 
improved learnability as Norman (1993) describes it. Both the overview and the familiarity 

give the user a sense of control which is one of Jordan’s (1998) ten principles of usable 
design. 

 

The ones at F21 pointed out that they generally do not need to look in the manual if they 
have done the task many times before and it has not been updated. That is why we added 

a text, describing when it has been updated last. This makes it possible for the user to 
quickly notice the update.  

 



 73 

From the second visit to F21 it became clear that they currently have problems with 

searching through the aircrafts history. That is why they were pleased with our search 
function, which lets the user search by id-numbers. All documents have their own id-

numbers that is why we changed one heading in the history page to “Id-number”. 
 

 

5.6 RESULT 
The red fields in the specification table are not included in the concept. The staff at F21 
felt that vocal communication was not a function they needed. The multitasking function 

was not fulfilled because it requires more gestures or more visual space. The yellow fields 
in the specification table can be fulfilled after further development and user test on a 

programmed interface of the concept. The green fields in the specification table are 
fulfilled in the concept (Table 14). 

 
Table 14 Specifications with color fields with included results. 

Specifications Demand/wish (D/W) 
Design   

Provide a way to undo errors D Back buttons and unmark checkboxes 
Give feedback D By pop-ups, color change and texts 

Prevent errors W Clicking two times on logout. Password 
verification when signing work orders 

Fast navigation W The interface have few levels and links 

between work orders and manuals as well 
as links in the manual 

Have a familiar interface W By using familiar placements and icons 
Use Saab’s graphical profile D Yes 

Use visual graphics rather than text W By using icons 
Pleasant  to use D Yes, The TAM survey, the Paper 

Prototyping and the user test indicates that 

Make it possible to multitask W Not fulfilled 
Provide functionality-clues W By icons, bevel, shadows and colors 

Short learning curve W User test indicates a short learning curve 
Structured information D Few pages, accessible and broad hierarchy 

Visual clarity W Only necessary information are displayed 
Communication   

Visual communication W Camera function 
Easy to share data D Real-time information, send reports and 

comments in work order 

Vocal communication W Was not a thing F21 felt necessary 
Fast way to communicate with other staff W Sending reports. Work orders comments 

Security   
Verify user D Password 

Make backups D Print option 
Different access depending on user  D Only technicians have sign buttons 

Register time and date D Included in the system 
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5.7 RELEVANCE 
Our concept will facilitate aircraft maintenance by providing the technicians and 

mechanics with needed information presented on a tablet which will make the 
information easy accessible. Their work will become more effective and efficient when 

problems concerning a lot of printed out papers and insufficient links at F21 are mostly 
solved with the concept.  

 

The environment also benefits from our concept when the amount of printed out paper 
reduces. Since the paper reduces, the company will have economic benefits from our 

concept. The concept will also provide the society more secure maintenance, which in 
turn leads to safer flights. 

 
 

5.8 REFLECTION 
During the Paper Prototyping method, you had to consider if faults made were a cause of 

the method itself, or if the users had done the same mistake if the program had been 
tested on a tablet. If more time had been given, user tests on a programmed version would 

make it easier to judge the interface. 
 

Only one work place where aircrafts maintenance is carried out was visited. For further 
development of the concept, visits to other workplaces could give other results which 

could complement our observation. The results of other visits may cause a difference of 

wants and issues, because they might have other routines than F21. We talked mostly to 
two people at F21, interviews with more people there could also be useful. 

 
Because of the relatively short amount of time available for the project, only one and a half 

day was spent on F21 trying to understand the context in which the interface would be 
implemented. To really understand the context more time should be spent on the 

workplace. This is also something that the staff at F21 pointed out.  

 
The final concept has not followed any guidelines from Microsoft or Apple which are the 

two largest companies in this field. There were no requirements from the client on which 
guidelines to follow, that is why we decided to develop something that stands on its own. 

Since the design does not have a straight connection to either Microsoft or Apple, the 
client has the opportunity to choose which direction to further develop the interface. The 

final concept is developed as an application that could be implemented in other systems 
rather than a whole new operating system. The unique design makes this difference more 

apparent as it has a minor resemblance to any other systems. Our focus has instead been on 

creating an interface with good usability and simplicity according to our projects literature 
review. 
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5.9 RECOMMENDATIONS 
Before implementing the concept, it needs further development. For example more 

studies on the user, and tests with a programmed interface on the target group and end 
user. As the concept is now its target group is mainly the ones that do the maintenance 

work. Further development can be done so that the maintenance leaders, who insert the 
information, also can work with the system. They would then have the ability to change 

data and other relevant information they need, but the ground concept can be the same as 

described before. 
 

Because of the security classification of some information sources the implementation of 
the concept can be an issue or take a long time. A first start can be to implement the 

manual and the work order which do not have a confidential classification. Only these two 
information sources would still make a big positive difference in the users’ daily work with 

maintenance.   
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6 Conclusions  
 
 

Below are the research questions from the introduction chapter answered together with a 
reconnection to the aims and objectives set in the beginning of the project. 

 

 

RESEARCH QUESTION 1 
What user needs are there? 

To perform a maintenance task an aircraft technician or mechanic need access to 
information sources, such as, manuals and work orders. In some cases they need to report a 

problem or gather information about an aircraft from sources like the aircraft history, 

specifications, logbook, and flight information from a “big USB” stick in order to solve a 
problem. 

 
Apart from the information they also need tools and various materials in order to perform 

tasks. They also need to have good communication between coworkers with different 
authorities.  

 
 

RESEARCH QUESTION 2  
What is the current situation?  

Currently the one’s that works at F21 uses the manuals and work orders most often, but 
the information they need can be retrieved from many different sources. Computers are 

frequently used when they need to read in the manual, which contains a lot of references. 
The computer is located a short distance away from the aircraft and a lot of printed papers 

from it are used and then trashed. There is a lot of communication between the coworkers 

and other staff through telephone connection and vocally.  
 

 

RESEARCH QUESTION 3  
How will the interface be used? 

The interface will be used by aircraft technicians and mechanics during the performance of 

maintenance tasks. The interface will be used on a tablet, which gathers relevant 
information in the same place, and let the user have the information close by where they 

perform the maintenance work. 
 

 

RESEARCH QUESTION 4  
What information is relevant to the user? 
The information of most relevance is the manual and the work order. Other relevant 

information are aircraft history, specifications, and information about flights. 
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RESEARCH QUESTION 5  
How do you make the interface user friendly? 

We made the interface user friendly by following the theoretical framework concerning 
usability, tablet usability, human factors, among other things, together with knowledge 

about the user, and the context in which the product will be used. To further develop the 
concept we also involved users by conducting user tests to verify the user friendliness. 

 

 

PROJECT OBJECTIVES AND AIMS  
The project's objective is to develop a graphical user interface for Saab Support and 

Services. The graphical design has the objective to be user friendly, simple, and fast, this 
through investigating literature, the users’ needs, and by doing usability testing. The final 

concept should make it easier for technicians and mechanics to perform maintenance tasks 

on aircrafts by providing relevant information in the same place and present the 
information in a structured way with good usability. 

 
The project’s aim is to deliver a final concept of a graphical user interface consisting of 

pictures visualized in Photoshop, a final report and a verbal presentation. 
 

By basing our concept on theory and context studies together with user tests the objectives 
user friendly, simple, and fast can be seen as fulfilled. This is also verified by the TAM 

survey. 

 
The concept can be implemented in a tablet and there by provide the user with relevant 

information, accessible almost everywhere which would make their work easier. The 
information is presented with visual clarity in a structured way based on theory. 
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Appendix 1 Personas 
 

Personas: Aircraft maintenance personnel 
 

 

 
 

Fictional name: Oliver Marklund 
Job title: Aircraft mechanic 

Demographics:   
 27 years 

 Single, dog 
 Three year gymnasial education 

in aircraft mechanics 

 Worked as a mechanic for 5 years 
 

Goal and tasks: He performs maintenance tasks on aircrafts and it is important that the 
tasks are carried out in a precise and correct way to maintain flight 

safety.  He performs tasks like general check-ups, fixing and detecting of 
problems and other tasks connected to the maintenance. He is very 

curious and likes to know how things work. He enjoys the 

collaboration between coworkers, including the supervising technician. 
 

Environment: He has good social skills as he works in close contact with other people. 
He is practical and uses his hands a lot in his work. He likes technology 

and is in close contact with computers and such, both at home and at 
work. At work it is usually to browse the manual and print out the 

papers, at home it is all from surfing the web to watching movies and 
playing games. He feels most comfortable with windows and android 

but can work with other software as well. 

 
Personal: He feels very content with his life right now and besides the work he 

has a great passion for working out at the gym. He also is fond of the 
nature and does what he can to help the environment, like recycling. 

He often spends his spare time in the outdoors with his dog or together 
with friends. 
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Fictional name:   Olof Bergström 

Job title:  Aircraft technician 
Demographics:   

 56 years 
 Married, 2 children 

 Three year gymnasial 
education in car mechanic 

 Military education to 
become an aircraft 

technician 

 Worked as a car mechanic for 3 years 
 Worked as a technician for 31 years 

 
Goal and tasks:  In his work he takes great responsibility, he does not only do the 

maintenance tasks such as check-ups and repairing the aircraft, he also 
supervises over the work that the mechanics do. He thinks that the 

greatest thing about being a technician compared with a car mechanic is 

that the workplace is very clean and in order. Although, there is one 
thing that concerns Olof, it is about all the paper they are printing out 

and trashing in their daily work, is not good for the environment. 
 

Environment: Olof’s main interests are flight machines, cars, antique things and to 
service and repair everything that can be fixed. He also collect all kinds 

of cars and have won an award for it, the prize was a Samsung phone. 
At first he thought it was a bad prize, since he wasn’t familiar with any 

new technology, but now he likes it and thinks that it has a good and 

friendly interface. For that he calls himself open minded and open for 
change. 

 
Personal: Olof love his job and are the one that comes first to work and leaves the 

last. He is determine to not retire when he is 62, he has got thoughts to 
continue working until he is 70 years at least, depending on his health. 

After that he will move to the USA with his wife and children and 

continue working with maintenance for all kinds of machines, but only 
as a hobby. 
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Fictional name:   Maria Steen 

Job title:  Aircraft technician 
Demographics:   

 34 years 
 Boyfriend, 1 child 

 Military education to become 
an aircraft technician 

 Worked as a technician for 11 
years 

 

 
Goal and tasks:  She performs maintenance tasks on 

the aircrafts and has the authority to sign of that tasks has been correctly 
executed. Besides this work she also has completed extensive education 

in leadership. Because of the huge responsibility she needs to be 
structured and well organized in her work as well as accurate. She 

always strives for excellent and takes her work very seriously, this means 

that she execute tasks with most caution. She is proud of her work and 
likes the responsibility. 

 
Environment: Maria is reluctant to change and new technology. She feels that the new 

technology itself can be a good thing, but too much and a too fast 
change can in some cases hurt an already well functioned system. She 

likes strict routines and wants to be able to work on things to reach 
perfection. She likes to work with paper as it gives a great overview 

when spread out on a large space and that it is easy to relate to the size 

and structure of the information in documents. 
 

Personal: During her military service she met her boyfriend who now works as a 
signals operator. They both have a passion for music and love to go to 

concerts and festivals. Even if she is strict in her work she is a positive 
and happy person. She likes to read a lot, mostly adventure and crime 

books, and often takes a trip by the library.  
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Appendix 2 Scenarios 
 
Task 1 

Maria comes to work on Monday morning. At the morning meeting she is assigned 
aircraft 264, and she will be working with the mechanic, Oliver. The aircraft is standing in 

the warm room and will not be flying today. From the maintenance leaders they get work 

orders printed out on paper that explains what tasks that have to be executed. Maria and 
Oliver divide the work between them and then starts to work. 

 One of the work orders that Maria is going to perform is the changing of a screw. She 
starts the task by looking up the relevant pages in the manual on how the work is carried 

out. She then prints out these pages at the desk located a few meters beside the aircraft. 
She takes the pages and walks to the position where the screw is located and starts to 

perform the task. Half way through, the manual has a reference to another manual, so 
Maria returns to the computer to print out these pages, walk back to the aircraft and 

finishes the work. When she is done she writes a comment on the work order and signs it. 

The paper is then submitted back to the maintenance leader who registers it into the 
computer. 

Tasks to be carried out on the tablet: 
1. Login 

2. Choose aircraft 
3. Enter work order 

4. Enter the manual page from work 
order 

5. Go back to work order 

6. Sign that it has been completed with 
no problems 

7. Print finished work order for back-up 
8. Log out 

 

Task 2 
Oliver and Olof are working on aircraft 236 in the mild room when Olof detects a 

problem. There is a crack in the metal on one of the wings. Olof examines the crack in 
different ways, including taking its measurement. He then goes to the computer to look 

up what is ok and what is not, he also needs to check the history to see if other cracks 
have been spotted before. Of this information he then decides that nothing has to be done 

to the crack and that it will not affect the aircraft in any way. Olof then writes a report 

that contains, what have been found, where, what time, by whom, how it looked, 
measurements and so on. Olof then gets back to his other work orders. 

Tasks to be carried out on the tablet: 
1. Login  

2. Choose aircraft 
3. Check the aircraft specifications on 

cracks 
4. Check the history for cracks 

5. Write a report 

6. Take a photo of the crack 
7. Send the report 

8. Print the report for back-up 
9. Log out 
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Task 3 

Oliver and Olof have been assigned to the aircraft 284 by the maintenance leader from the 
morning meeting and have received a work order that need to be carried out. They are 

assigned to an aircraft that is standing in the cold room and has to be checked up before 
flying. Oliver will be doing the check-up while Olof supervises his work. 

 Oliver starts the check-up by going to the control panel on the aircrafts right side. By 
clicking on some buttons on the panel, the computer in the panel will do an automatic 

check and he knows if everything is alright if the panel gives the feedback of it, by lights 
and codes. After that Oliver goes to the other side of the aircraft and checks if the 

ammunition in the aircraft is okay. Next he goes inside of the cockpit and checks if there 

are any oxygen in the extra safety tank. Oliver clears that everything is in order and the 
last thing to do is to sign in the logbook that everything is okay. But since Oliver is a 

mechanic he doesn’t have the authority to sign off the aircraft to fly. The technician Olof 
are authorized to sign the aircraft off, so since he has supervision Oliver’s work he signs 

the aircraft off in the logbook and the aircraft are ready to take off to the airfield. 
Tasks to be carried out on the tablet: 

1. Login 

2. Choose aircraft 
3. Enter the work order page 

4. Enter the manual page 
5. Go back to work order 

6. Comment that everything is okay 

7. Mark the checkbox for the completed 

work order 
8. Olof signs the aircraft 

9. Print out and put in the logbook 
10. Go to the flight info page 

11. Log out 
 

Task 4 
One afternoon in the coffee room the staff hears the alarm of short beeps, which is a sign 

that an aircraft has been in some kind of accident. Olof who is assigned to the aircraft, runs 

out on the airfield and waits for the aircraft to land.  
 When the aircraft are in place on the airfield Olof connects the wire onto the aircraft 

that provides the possibility to talk to the pilot by radio headphones. The pilot says that a 
lot of lights on the instrument panel were indicating that something was wrong, but that 

he doesn’t know what it can be. After the pilot has come out of the cockpit Olof makes a 
regular checkup that they always to after every flight. He checks the gas and the oxygen 

tank, and goes around the aircraft and then checks the wings and the tires, at last he checks 

into the engine at the back. Olof cannot find what caused the lights on the aircraft panel 
so he calls the maintenance leader with his cellphone and asks for advice. The maintenance 

leader commands Olof to take the aircraft inside the hangar in the mild room to do a 
radical and deep check of what is wrong with the aircraft. The pilot writes a report of his 

experience of the problem which Olof and other personnel can use to solve the problem. 
The flight data on the big “USB” is then transferred into the system on the computer. 

Tasks to be carried out on the tablet: 
1. Login 

2. Choose aircraft 

3. Enter report page 
4. Fills in a report of the problem 

5. Take a photo 
6. Send the report 

7. Enter the history page 

8. Open an old document 

9. Log out 
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Technology Acceptance Model 
Aircraft maintenance interface 

Age:  _21-29___ 

 

Gender: 2 ⃝  Male  2 ⃝  Female  

 
Mark the chosen answer by doing a circle around one of the numbers. All answers are 

anonymous. 
Red is from the first testing round. Blue is from the second testing round. 

Experience 
1. How often do you use computers? 

 
 

2. How often do you use tablets? 

 
3. How often do you use smartphones? 

 
 

Voluntariness 
4. I would use this interface voluntary. 

 
 
 

 

 

       Never                                                                      All the time 
1  2 3 4 5 6 

     I III 

       Never                                                                      All the time 

1  2 3 4 5 6 
  I I  I I 

       Never                                                                      All the time 

1  2 3 4 5 6 
I     I II 

 Not likely                                                                      Likely 

1  2 3 4 5 6 
     II II 
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Perceived usefulness 
5. I think the interface and its features would help maintenance workers in 

their day to day work. 

 
 

Perceived ease of use 
6. I think using the interface would require little mental effort. 

 
7. I think I would find the interface confusing and intimidating. 

 
8. I think the navigation system is easy to use. 

 
9. I think the navigation system is confusing. 

 
 

Computer self-efficiency 
10. When using an interface that is new to me, learning to use navigation 

and other functions are generally troublesome for me. 

 
 
 

 

 Not likely                                                                      Likely 

1  2 3 4 5 6 

     III I 

 Not likely                                                                      Likely 
1  2 3 4 5 6 

I  I   II 

 Not likely                                                                      Likely 

1  2 3 4 5 6 
III I 

 Not likely                                                                      Likely 

1  2 3 4 5 6 
     I III 

 Not likely                                                                      Likely 

1  2 3 4 5 6 
II II 

 Not likely                                                                      Likely 

1  2 3 4 5 6 
III I 
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11. I think I could learn to use the interface, if someone would help me to 

get started. 

 
12. I think I could learn to use the interface all by myself. 

 
 

Perception of external control 
13. Given the help from friends I think it would be easy for me to use the 

interface. 

 
 

Computer playfulness 
14. I am interested in the possibilities that new technology, in general, offers 

on tablets. 

 
15. I feel like tablets could have more functions than they currently have. 

 
 

16. Usually I am creative and spontaneous when using computers. 

 
 
 

 Not likely                                                                      Likely 
1  2 3 4 5 6 

      IIII 

 Not likely                                                                      Likely 
1  2 3 4 5 6 

      IIII 

 Not likely                                                                      Likely 
1  2 3 4 5 6 

      IIII 

 Not likely                                                                      Likely 
1  2 3 4 5 6 

     I III 

 Not likely                                                                      Likely 

1  2 3 4 5 6 
I     II I 

 Not likely                                                                      Likely 

1  2 3 4 5 6 
    I I II 
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Computer anxiety 
17. Computers make me feel distressed. 

 
18. Tablets make me feel distressed. 

 
 

19. Smartphones makes me feel distressed. 

 
 

Perceived enjoyment 
20. I am eager to see if the new interface would help the maintenance 

workers. 

 
21. I like the idea of the interface, because I find it pleasant. 

 
 

Image 
22. I like the appearance of the interface because it feels modern and up to 

date. 

 
 

 

 Not likely                                                                      Likely 
1  2 3 4 5 6 

III  I 

 Not likely                                                                      Likely 

1  2 3 4 5 6 

III  I 

 Not likely                                                                      Likely 

1  2 3 4 5 6 
III I 

 Not likely                                                                      Likely 

1  2 3 4 5 6 
     I III 

 Not likely                                                                      Likely 
1  2 3 4 5 6 

     II II 

 Not likely                                                                      Likely 
1  2 3 4 5 6 

     II II 
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23. The people who are admired and respected in my social circle, would 

probably use the interface if they worked with maintenance. 

 
Job relevance 

24. I think the interface would help the maintenance personnel in their 

work. 

 
 

Output quality 
25. I think the interface would increase the productivity of maintenance 

work. 

 
26. I think the interface would help me find and use different documents. 

 
 

Result demonstrability 
27. It would be easy to describe the benefits of the interface to my friends. 

 
 

Behavioral intention 
28. If I worked with maintenance I would use this interface. 

 Not likely                                                                      Likely 
1  2 3 4 5 6 

     II II 

 Not likely                                                                      Likely 

1  2 3 4 5 6 

     I III 

 Not likely                                                                      Likely 

1  2 3 4 5 6 
    I  III 

 Not likely                                                                      Likely 
1  2 3 4 5 6 

    I II I 

 Not likely                                                                      Likely 

1  2 3 4 5 6 
     I III 

 Not likely                                                                      Likely 

1  2 3 4 5 6 
     I III 
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TAM survey 
 

 

29. If I was buying a used tablet in the near future, I would want to buy one 

that had an upgradeable interface with some of the latest functions 

added. 

 
 

Product attachment 
30. I like the idea of having a lot of features in the same place, because it 

would give me a sense of control. 

 
31. The feature “login” would make it easier for me to become attached to 

the interface. 

 
 

 

Thank you for participating!  
 

 Not likely                                                                      Likely 
1  2 3 4 5 6 

   I  I II 

 Not likely                                                                      Likely 
1  2 3 4 5 6 

I    I I I 

 Not likely                                                                      Likely 

1  2 3 4 5 6 
I   I   II 
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Appendix 4 Interview 

Interview about technicians/mechanics and their work 
(Conducted with one technician and one mechanic) 
 

Q: Which tasks are included in you work? 

 
Maintenance, service, oversight, technicians can also work with teaching and be leaders. 

Technicians have greater responsibility and have to sign the documents which mechanics 
do not. 

 
Q: Which information do you need to do you work? 

 
The manuals contain a lot of information that is used during maintenance work. But 

outside the building the manuals are not often used. 

 
Q: Which information is most important in your work? 

 
The manual and possible changes in the manual. Write reports if something is wrong. 

 
Q: Which information do you use often? 

 

Outside, the most important information to know is which aircraft they are going to work 
with. Inside, the most important information to know is the information in the manual 

and the knowledge 
in their head. 

 
Q: How do you receive information? 

 
Inside, through the manual and the maintenance leader 

 

Outside, through the maintenance leader that has the supervision over the outside 
activities. 

 
Q: How do you pass information forward? 

 
Through pen and paper and vocally. 

 

Q: How do you present the information? 
 

Writes comments on paper. 
 

Q: What do you do if you don’t have the information you need, and how often does it happen? 
 

Contact the maintenance leader (often) that can contact engineers that can contact the 
manufacture (rarely). It does not happen so often. 
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Interview 
 

 

Q: How do you communicate with each other? 

 
By talking to each other, call with phones, go to the maintenance office or through 

headphones. 
 

Q: Which improvement do you want? 
 

To be able to carry the manual with them easily. 
 

Interview about the information system 
(Conducted with two maintenance leaders, one technician and one mechanic) 

 
Q: Which system do you use today? 

 
Fenix for maintenance information, Prio and other systems. The manual and spare parts 

are not included in the Fenix system. 

 
Q: Why these systems? 
 

The Fenix is mostly used by civilian air traffic, it is a better system for documentation then 

the system used before. 
 

Q: What is good with the system? 
 

It displays real time information. The system gives a good access and a good overview over 
the information. 
 

Q: What is bad or not so good with the system? 
 

It is hard to work with, has a poor interface, is difficult to navigate in the system, is hard to 

know where you are in the system, the system is slow, it crashes sometimes, difficult to 
learn and understand, require education for understanding the system. 
 

Q: What do you think the system lacks? 
 

An easier way to report problems and changes. Today there are many steps to follow when 

they do something in the system, it is also difficult to correct mistakes. 
 

Q: How do you use the system in your work and how often? 
 

The maintenance leader use it daily to all kinds of maintenance related things for example 

producing work orders and putting in data from aircrafts. The technicians don’t use it in 
their work. 
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Appendix 5 Cognitive Walkthrough 

 
Cognitive Walkthrough 
Test of version 1 (Task 1) 2014-05-08 by Sara Pousette and Petra Wiik 

 

Login (Login) 

a) Yes 

b) Yes, nothing to distract. 

c) Yes, if the task has been executed correctly you are logged in otherwise you are 

not. 

 
Analysis 

Mistakes that can occur:  Put in the wrong characters. 
Likelihood of making mistakes:  High 

Consequence:  Frustration, you cannot access the system and the 
information it contains. 

Design changes: Error massages which tells the user what needs to be 

corrected, either “User name don’t exist” or “Wrong 
password”. The two massages clarify what the problem 

is, which makes it easier for the user to know how to fix 
the mistake. The fields will automatically be cleared, but 

if it is the wrong password the username will stay to save 
the user from having to insert it again. 

 
 

Choose aircraft (Aircrafts) 

a) Yes, not much else to choose from. 

b) Yes 

c) Yes, change in color, numbers on the next page. 

 
Analysis 

Mistakes that can occur:  Mixing up the numbers, choosing the wrong aircraft. 
Likelihood of making mistakes:  Medium 

Consequence:  You will see on the top of the page that the wrong 
aircraft has been entered and you will have to go back 

and choose the right aircraft. 

Design changes: If choosing the wrong aircraft and then entering the 

work order, nothing will be shown if you are not 

assigned that aircraft. 
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Cognitive Walkthrough 
 

 

Choose Work order (Home page) 

a) Yes, by placement, icon and text. First time the text is of more importance when 

more time is spent in the system icons and placement will be of more importance. 

b) Yes 

c) Yes, change in color, informative text will show on the next page. 

 

Analysis 

Mistakes that can occur:  Choosing the wrong button. 
Likelihood of making mistakes:  Low 

Consequence:  You will see on the test on the top left side of the page 
that the wrong page has been entered and you will have 

to go back and choose the right button. 
Design changes: None 

 
 

Perform a task (Work order) 

a) Yes 

b) Yes 

c) Yes, change in color. 

 
Analysis 

Mistakes that can occur:  Choosing the wrong button, such as the manual instead 
of comments. 

Likelihood of making mistakes:  Low 
Consequence:  You will see that the wrong features are accessible and 

you will have to go back and choose the right button. 

Design changes: Padding between buttons. 
 

Read in the work instructions (Manual) 

a) Yes, open the manual, then return. 

a) Uncertainty of where the back button takes the user. 

b) Yes 

 

Analysis 
Mistakes that can occur:  The back button does not take you where you thought. 

Likelihood of making mistakes:  Medium 

Consequence:  Annoying, you end up in the wrong place from where 
you wanted to go and have to find another way to get 

where you want to go.  
Design changes: The back button will be a bit different from the others 

that always take you back to the “home page” with a 
text that explains where it will take you, such as “Back 

to work order”. 
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Cognitive Walkthrough 
 

 

Sign and print a work order (Work order) 

a) Yes, but uncertainty whether to press print or sign first. 

b) Might be hard to find the print button the first times in the system, a more 

experienced user will find it faster. 

c) Yes 

 

Analysis 

Mistakes that can occur:  Pressing on buttons in the wrong order. 
Likelihood of making mistakes:  Low 

Consequence:  You have to do it over. 
Design changes: Button will be “dead” until the tasks are all done. When 

a work order has been signed a label at the top of the 

page will appear with a text that explains who and when 

it has been signed. Also when he work order has been 

signed the page will not be intractable. 

Log out (Any page) 

b) Yes, easier with time in the system. 

c) Yes, easier with time in the system. 

d) Yes 

 

 
Analysis 

Mistakes that can occur:  Logout when you do not want to. 

Likelihood of making mistakes:  Low, to log out you must press 2 times. 
Consequence:  You have to log in all over again. 

Design changes: None  
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Cognitive Walkthrough 
 

 

Test of version 1 (Task 4) 2014-05-08 by Sara Pousette and Petra Wiik 

 

Writing a report (Report) 

a) Yes 

b) Yes 

c) Yes 

 
Analysis 

Mistakes that can occur:  Sending a unfilled report. 
Likelihood of making mistakes:  Low 

Consequence:  Clutter in the history. 

Design changes: The report button is not clickable until the form has 
been filled in. 

 
 

Adding a picture (Camera) 

a) Yes, clear 

b) Yes 

c) Yes 

 

Analysis 
Mistakes that can occur:  The back button does not take you where you thought. 

Likelihood of making mistakes:  Medium 

Consequence:  Annoying, you end up in the wrong place from where 
you wanted to go and have to find another way to get 

where you want to go.  
Design changes: Adding a “back to report” button. 

 
 

Sending a report (Report) 

a) Yes, clear 

b) Yes 

c) Yes, you get feedback 

 
Analysis 

Mistakes that can occur:  Pressing the send button many times not knowing if it 
has been sent. 

Likelihood of making mistakes:  High 
Consequence:  Frustration from not knowing if it really is sent or not. 

Design changes: A pop-up that indicates that the report has been sent, 

and now is accessible through the history. After the 
report has been sent the page is cleared.
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Cognitive Walkthrough 
 

 

Check history (History) 

a) Unclear what can be pressed on. 

b) Unclear what can be pressed on. 

c) Yes, you see that 

 
Analysis 

Mistakes that can occur:  Press on wrong place. 
Likelihood of making mistakes:  Medium 

Consequence:  You have to go back a step and try again. 
Design changes: Clarify that the whole rows in the history page is 

clickable by adding frames. 

 
 

Check history (Old report) 

a) Yes 

b) Unclear back button 

c) Yes 

 

Analysis 
Mistakes that can occur:  The back button does not take you where you thought. 

Likelihood of making mistakes:  Medium  
Consequence:  Annoying, you end up in the wrong place from where 

you wanted to go and have to find another way to get 

where you want to go.  
Design changes: Adding a “back to history” button. 

 
 

Looking at flight info (Flight info) 

a) Yes 

b) Yes 

c) Yes 

 

Analysis 

Mistakes that can occur:  None 
Likelihood of making mistakes:  Low 

Consequence:  None 
Design changes: None 

 


