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Abstract
This research aims to create and evaluate a set of design principles regarding the development of 
ticket selling and data gathering kiosk interfaces within the field of User interaction and experience.
This set of design principles will provide the developers with a certain mindset for the specific task 
at hand. 

The design principles will be defined through the development of a prototype in cooperation with 
an organization about to host a fair. The prototype will be tested by replacing one of the manned 
stations at the entrance to the fair. The goal of the test is to compare the efficiency of the system to 
that of two manned ticket stations located at the entrance.

The vending machines running this prototype sold 36% of total tickets sold at the entrance. Which 
is roughly equal to that of the manned stations, proving that a system can be designed to both sell 
tickets and gather customer data without losing efficiency at the entrance.
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1. Introduction
The gather of customer data is crucial for a fairs success. Information about the customer group is 
used to market the fair to exhibitors. Exhibitors, in turn, makes the fair possible and even 
successful. Basic knowledge about the visitors gender and age distribution together with the number
of visitors makes for a great marketing tool even in its simplicity. 

Another important thing to a fair, or any other business organization, is to reduce cost. One of the 
most common and effective way to reduce costs is to hire less people. With less staff comes the 
need for automated and unmanned customer services, such as ticket sales. 

1.1 The problem

How should a fair or similar event gather its customer data then? Querying customers either by 
random or all of them as they visit the fair is one way. This approach is both tedious and might 
make customers feel uncomfortable which makes it ineffective. A better way of gathering customer 
data is by seamlessly combining it with the ticket sales. If the ticket sales is managed through an 
unmanned vending service, like a touchscreen, this solution would then address two problems at the
same time – gather of customer data and unmanned service. 

There is one major problem in combining these two features – throughput. Querying every 
customer as they buy tickets might slow down the process to the point that it impacts the sales – and
the fair, in a negative way. To implement this combination-solution successfully there must be close 
to no impact on the customer throughput at the fairs entrance.

1.2 Research question

How to combine collection of customer data and ticket sales through a kiosk system without 
affecting efficiency?

1.2.1 Definition

Within this context I define “without affecting efficiency” to be “to a point where the customer 
chooses other alternatives for purchasing tickets”.

1.3 The Solution

The purpose of this research is to create and evaluate a set of design principles regarding the 
development of ticket selling and data gathering kiosk interfaces within the field of User interaction
and experience. This set of design principles will provide the developers with a certain mindset for 
the specific task at hand. Design principles should be general enough to be easily adapted to all 
different situations within a given context, such as combinations of fairs, entrance, sales, and 
information gathering. A complete kiosk system based on these principles should be able to sell 
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tickets and gather customer data at least as effective as a standard manned station sells tickets. Thus 
providing efficiency to the fair by offering a lower cost then a manned station, and also collection of
customer data within the same time span as a manned station only sells tickets.

1.3.1 Kiosk systems

A kiosk system is the software designed for an interactive kiosk. Kiosk systems may offer a wide 
variety of services to the end user. Provide information, local orientation, communication, financial 
services, check-in at hospitals and airports and so on. Kiosk systems might also sell tickets, most 
commonly for trains and transits. A kiosk system is commonly paired with specialized hardware to 
fulfill the needs of the system. Such as a ticket printer, camera, credit card reader or cash dispenser.

Within the field of public kiosks a lot of work have been done for the most common types of kiosk 
systems. There are some design principles available for this kind of system, but they are either too 
unspecific to provide any actual guidance, or specific enough but then towards another type of kiosk
system. That is why this research aims to provide a specific set of design principles towards the 
specific context of combining collection of customer data and ticket sales. 
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2. Literature and theory

2.1 Related work

A group of Norwegian and Taiwanese researchers published in 2010 a set of 16 design principles, or
heuristics as they called them (Sandnes et al. 2010). These heuristics was specifically formed for 
public kiosk systems, selling tickets for example. However, these heuristics does not fully comply 
with modern design principles and paradigms, and does not address the issue of combining ticket 
sales with gathering of customer data. This research will propose a complementary and modernized 
set of design principles based on these heuristics and other design principles presented here, in 
combination with my own observations and experience. To accommodate the specific issues met 
while combining ticket sales and data gathering.

2.1.1 Sandnes et al. – Design heuristics for public kiosks

• H1: Avoid unnecessary visual elements – Users in public spaces are usually in a hurry. Any 
view should be limited to a minimum of information.

• H2: Make text and elements visible with sufficient contrast – High contrast is especially 
important for users with reduced vision such as older people or certain occurrences of 
colorblindness.

• H3: Avoid language selections – Make pages multilingual.

• H4: Communicate on multiple channels – Minimize the need for reading. Use pictures, text,
sound, color and spatial position all at once.

• H5: Show instructional videos on the start page – The start page can thus be observed by 
bystanders who are skeptical or afraid to use of the kiosk.

• H6: Provide clear affordances – Make actions visible. The visual presentation informs the 
user how something is used.

• H7: Avoid unnecessary steps – Any extra steps slow down users and increase the probability
of problems occurring.

• H8: Prefer direct selection over selection by cycling through items – Most commonly use of
cyclic based interaction is when setting an alarm on a clock. The user must then cycle 
through all minutes and hours to set the desired time. Such interaction should be avoided 
when possible, in favor of direct selection or input.

• H9: Solicit the advice of experts on language and culture – Do not presume that developers 
can make correct translations or know enough about foreign cultures that also provides the 
context for communication. When needed, consult experts.
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• H10: Use geographic layout for geographic data – Users tend to respond better to spatial 
layouts with geographical mappings of geographical data then lists where the same data are 
ordered alphabetically, thematically or chronologically.

• H11: Rely on recall not memory – With a graphical user interface users recognize what they 
can do from what they see through elements such as icons. The user does not need to 
remember commands.

• H12: Use confirm and next buttons sparingly – provide back buttons (undo). Confirm and 
next buttons are unnecessary, unless the dialogue requires multiple steps.

• H13: Avoid unnecessary accuracy and detail – For instance, the specification of time might 
not need minute accuracy.

• H14: Do not allow illegal choices – Avoid errors by restricting illegal choices.

• H15: Request information sequentially, not simultaneously – This heuristic is a consequence
of the wizard interaction style, which is recommended in situations where a system is only 
used once and the user is a novice. This allows the purpose of each view to be clear and 
prevent essential items from being overlooked or forgotten.

• H16: Reveal all the needed steps from the start – The navigational aids should inform the 
user about where the user is, how the user got there, what the user can do and why the user 
should want to do a particular action.

2.2 Other design principles used to start this research

As i went into this research I gathered a couple of theories from different authors within similar 
fields of study. Usability, interaction design, some theories from the design of touch based 
applications and so on. Here follows a declaration of the theories I used as I started my own 
research.

Jakob Nielsen published in 1995 a set of 10 usability heuristics, meant to be used to guide and 
evaluate interaction designs. They are called heuristics because they are formed as rules of thumb 
rather then specific guidelines (Nielsen, 1995). Some of the above mentioned heuristics are based 
upon Nielsen’s work, and are therefore very similar.

2.2.1 Jacob Nielsen – 10 Usability Heuristics

1. Visibility of system status
The system should always keep the user updated on the systems status through appropriate 
feedback.
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2. Match between system and the real world
The same language should be used within the system as the user speaks, same words, 
phrases and concepts. No system oriented terms.

3. User control and freedom
Users often makes mistakes, and they need to quickly recover from them. A clearly marked 
“emergency exit” to allow users to leave unwanted content and get back to familiar ground 
should always be present.

4. Consistency and standards
Use the same words and icons for the same meaning through out the interface. Follow 
platform conventions, use what works in other systems.

5. Error prevention
Design carefully to prevent user errors. Eliminate or make verification of error prone 
situations, ask the user to confirm before commit.

6. Recognition rather then recall
Minimize users memory load by making information, options and choices visible. The user 
should not need to remember information from one part of a dialogue to another. 
Instructions and guides should be easily available so that the user don't have to remember 
what to do.

7. Flexibility and efficiency of use
Accelerators – unseen by the new user but speeds up the use for the experienced one. 
Shortcuts, key bindings and the possibility to customize the users workspace.

8. Aesthetic and minimalist design
Dialogues should not contain irrelevant information or information that is rarely needed. 
Every extra element visible to the user will compete for the users attention towards what is 
really important.

9. Help users recognize, diagnose, and recover from errors.
Error messages should be written in plain language, no error codes or technical lingo. The 
message should precisely indicate the problem and help the user recover from it.

10. Help and documentation
It may be necessary to provide help and documentation in certain situations. The 
documentation should be well written, not too large, and focused on the users tasks and how 
to execute them.
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2.2.2 Mattias Arvola – Usability Qualities

When working with interaction design one specific attribute should be considered and that is the 
usability qualities (brukskvalitet) (Avrola 2014, 78). The usability qualities are a set of qualities that
should be perceived by the user when using the system. These qualities are based on the users needs
as well as the system owners desire to inspire certain feelings in the user. Such as a bank for 
example, who wants the users to feel safe while using their systems and services.

2.2.3 Mattias Arvola – Affordance 

Mattias Arvola (2014, 122) wrote an interesting paragraph about cognitive invites to action, or as he
calls it affordance. It is about how different objects and shapes can propose an action. Such as a 
doorknob, it invites the user to turn it to open a door. Children cannot resist running in a long 
hallway for the same cognitive reason. Invites does also come in sequence. The doorknob invites 
you to open the door, and the opening of the door invites you to go through it. The same principles 
can be used to design intuitive interfaces. A button within a computer interface invites to be clicked 
if designed properly. To work with cognitive invites to action is necessary when designing a self 
instructing interface. This might also be used to diagnose why users makes the same repeating 
mistakes within an interface, sometimes an object can give the wrong invite to action.

2.2.4 Rachel Hinman – The NUI paradigm

In January 2007 Apple released their first iPhone, and with it came a new user interface design 
paradigm. Users could all of a sudden interact directly with the information on the screen through 
touch instead of through a mouse and keyboard. This shifted the way we looked at and handled user
interfaces, from the classical Graphical User Interface (GUI) to the new Natural User Interface 
(NUI) (Hinman 2012, 23).

Since this work is about touchscreens it falls within the NUI paradigm.

8 Principles of NUI by Rachel Hinman (2012, 25)

1. Performance aesthetics – The interaction is the goal, not the accomplishment. Focus on the
joy of doing.

2. Direct Manipulation – direct interaction with the interface by the help of your hand, voice 
or gestures.

3. Guided interaction – intuitive design to indicate what will happen and where the user 
should go.

4. Contextual to the environment – time and place dependent and dynamic.

5. Super real – a world without borders, changeable. Support features like stretch to zoom.
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6. Social interaction – NUIs are simple and require less cognitive investment to use then a 
classic GUI which allows for a more open interaction with the interface which in turn 
enables contemporary communication with other people.

7. Spatial relations – Represent information as single objects. For example an app on you 
phone is the icon, the entire app is located in that single button, in contrast to a classic GUI 
where an application might consist om multiple files and folders and is much harder to 
manipulate.

8. Seamless interaction – With direct manipulation of information and objects through the 
touch of your hand or a gesture gives the user the feeling of seamless interaction without 
stop or hinder.

2.2.5 Brian Fling – Mobile Site Maps

I want to use Fling’s specific view on site maps for mobile phones since public kiosks often tent to 
suffer from the same kind of context as a mobile application. They are often uses in a hurry at 
public places, and tent to suffer from bad hardware performance compared to desktop computers.

These limitations and specific uses affects they way a site map should be modeled (Fling 2009, 95). 
A traditional sitemap can easily contain five, ten, fifteen different navigational routes. This is no 
problem for desktop use, where the users can sit down and reliably test their way through the 
system. But on a mobile phone the users might not have the same time or reliability to do so. 
Therefore Fling’s advice is to limit users options, to five or less navigational routes. Anything more,
and you introduce far too much risk that the user will make a mistake and head off in the wrong 
direction without good reliable ways of getting back.

To further guide the user to the right route we should tease the users with content of the different 
routes. A preview of sorts, of what the user can expect to find. This is done by carefully grouping 
and labeling content and/or showing some information ahead of selection, such as the most popular 
products in the menu to select product categories.

2.2.6 Brian Fling – The psychology of color

It is fairly well known that different colors can produce different emotions in people, but 
surprisingly few talks about it outside of art school (Fling 2009, 127). This is however a very useful 
knowledge and important aspect of system design. Using the right colors can be useful for 
delivering the right message and feeling. A list is provided with characteristics of some colors and 
the feelings they naturally evoke in certain people.

Gray – Elegance, humility, respect, reverence, stability, subtlety, wisdom, old age, pessimism, 
boredom, decay, decrepitude, dullness, pollution, urban sprawl, strong emotions, balance, neutrality,
mourning, formality.
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Yellow – Sunlight, joy, happiness, earth, optimism, intelligence, idealism, wealth (gold), summer, 
hope, air, liberalism, cowardice, illness (quarantine), fear, hazards, dishonesty, avarice, weakness, 
greed, decay or aging, femininity, gladness, sociability, friendship.

Green – Intelligence, nature, spring, fertility, youth, environment, wealth, money (U.S.), good luck,
vigor, generosity, go, grass, aggression, coldness, jealousy, disgrace (China), illness, greed, drug 
culture, corruption (North Africa), life eternal, air, earth (classical element), sincerity, renewal, 
natural abundance, growth.

Red – Passion, strength, energy, fire, sex, love, romance, excitement, speed, heat, arrogance, 
ambition, leadership, masculinity, power, danger, gaudiness, blood, war, anger, revolution, 
radicalism, aggression, respect, martyrs, conservatism (U.S. politics), Liberalism (Canadian 
politics), wealth (China), and marriage (India).
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3. Method
Design science methodology according to Peffers et al. (2008) will be utilized. This research 
method have been chosen since a big part of the research is based upon the iterative development of
a prototype system.

Illustration 1 illustrates the six different steps defined by Peffers et al. and their iterative process. As
seen in the fifth square in the illustration the fifth step – Evaluation – iterates back to either the 
design and development or definition step. This research will iterate back to design and 
development since the end goal for this artifact is well known, which makes further definition of the
objective irrelevant past the first definition.

The research will follow these steps:

1. Problem identification and motivation

The problem this paper is based upon was raised by a local organization having encountered 
problems of their own due to lack of customer data combined with overcrowded and slow entrances
to their most resent fair. Thus rose a need for both unmanned service and gathering of customer 
data.

2. Define the objectives for a solution

A set of design principles will be created alongside a prototype kiosk interface for touchscreens that 
sells tickets at a fair's entrance and gathers customer data. Customer data to be gathered is age, 
gender and city of origin. This set of design principles will provide future developers with a certain 
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mindset for the specific task at hand. Design principles should be general enough to be easily 
adapted to all different situations within the given context of fairs, entrance, sales and information 
gathering.

3. Design and development

The design principles, the main artifact of this paper, will be created by combining related research 
from the fields of User experience, Interaction design and Information architecture with my own 
observations and trials through a prototype. A psychologist was consulted to assure a good usability 
and experience for people with a diagnosis within the autistic spectrum that might come in contact 
with this kind of system.

The developmental process will be iterative over steps 3-5 of this design science research method. 
Each iteration will therefore consist of a developmental phase, a demonstration and evaluation 
before moving on to the next iteration, until deemed finished.

4. Demonstration

The prototype will be tested in a small scale test at an early stage of development. A group of 10-20 
people will be asked to preform a random task within the interface. During this initial testing data 
will be gathered manually though timers and observation. Session time, confusion, hesitation and 
possible abortions will be documented. The main purpose of this test is to evaluate the users 
experience.

The interface will also be evaluated according to Nielsen's (1995) ten usability heuristics as 
mentioned by Arvola (2014, 138) as a viable option to a user test, and will act ass supplement for 
this small scale test. The combined result will identify possible issues with the design that can be 
dealt with accordingly. These combined results will also be used to form different outcome 
scenarios that could be analyzed prior to the live test run. This will make the analysis of the live test
run very effective.

The prototype will then run live at a fair with estimated 8 000 visitors that will be given the option 
to buy tickets through this system or though a manned station. This system will replace one of their 
manned stations in attempt to increase visitors throughput. There will be two manned stations 
besides this system handling the entry. Statistical data of session time, aborted sessions and number 
of uses will be gathered at the live run and used to evaluate the success of the research.

5. Evaluation

Efficiency will be measured in high amount of uses compared to the two manned stations, low 
number of aborted sessions and a short average session time and a short most common session time.
Success will be deemed according to results.

10
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6. Communication

The result of this research will then be communicated in the form of design principles, formed to 
help anyone else in a similar situation.

11



Tommy Grefve – System sciences 
D0032N – Luleå University of Technology
2018-06-05

4. Results

4.1 The prototype case

The prototype was build in cooperation with an organization that was about to host a fair. The 
organization had a number of ticket vending machines at their disposal and was willing to use them 
for a live test run at their upcoming fair.

4.1.1 The fair

The fair – Nordsken, is an annual event in the town of Skellefteå. Nordsken primarily consists of 
three parts, one part e-sports – computer gaming, one part analog gaming such as board games, 
table top games and role playing games. The third part shifts from year to year, but stays in the 
realm of 'nerds' this year (2018) the third theme was creativity with art exhibitions and book 
signings by relevant artists and authors.

4.1.2 Restrictions and demands

The organization required the following functionality out of the system:

• System language to be in both Swedish and English.

• Possibility to buy multiple tickets per session.

• Two types of tickets, day pass, and event pass.

• Gathering of customer data – age, gender and origin for all tickets.

• Children below the age of 6 has free entry, but should be counted.

• Possibility to register membership with the organization in conjunction with the ticket sales.

• Information to be gathered from new members – social security number, full name, email 
address and phone number.

• Reduced ticket price for new members.

• A printed ticket should be produced at completion of purchase as well as an email receipt.

• Payment through Swish (safe payment through your mobile phone, available in Sweden).

12
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The vending machine procured for this test run:

• 1,6GHz single core processor.

• 1GB RAM.

• No hard disk storage capabilities beyond operating system and basic web browser.

• 1024 x 768 screen resolution with resistive touch.

• Ticket printer.

• Keyboard.

• Ubuntu 16.04 (Linux) operating system.

• Chromium web browser.

4.1.3 User group

The expected user group for this system would be a diverse group of all ages, all genders, even 
gender neutrals or undefined individuals. Users comes from different backgrounds, different 
origins. Has different psychological states and possibly diagnoses. Some are very well experienced 
with technology and some just about knows how to operate their phone. A diverse group to say the 
least.

The one common denominator of this user group is their interest in the fair. Some connection to the 
fair it self, or the culture it portraits. And all of the users is also a user of Swish and therefore knows
how to operate a smart phone.

4.1.4 Swish payment

As described in the Swish Guidelines (2017, 2) translated from Swedish to English:

Swish is a mobile payment service used between private individuals and from private 
individuals to affiliates, associations and organizations. Private individuals joining 
Swish couples their mobile number to their bank account. They can then send and 
receive money through swish, as well as pay to affiliated companies, associations and
organizations. Connected companies, associations and Organizations get a unique 
Swish number like Individuals can swish to, and can thus offer a payment method 
where they receive the payment directly in their bank account.
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4.2 Development

In this chapter the different iterations of development will be presented. Each with their respective 
three steps.

Considering the procured hardware and it's restrictions a web based application was deemed to best 
fit this context. This solution made it possible for all the vending machines to be connected to one 
main server running the actual application.

4.2.1 Usability qualities

Before the developmental process started a set of usability qualities (brukskvaliteter) was put 
together according to Arvola's example (2014, 78). These are the perceived qualities the system 
should mediate to the user. This list will help with the design process of the system development.

• UQ1 Agile – fast, clear, easy to get a grasp on.

• UQ2 Effective – Nothing unnecessary.

• UQ3 Safe – serious, the system should inspire confidence.

• UQ4 Respectful – accept all, no stress, no discrimination, calm, instructive.

• UQ5 Feel like part of the fairs aesthetics and theme.

4.3 Iteration 1

4.3.1 Development

The first iteration of this development started with the information architecture of the system. A site 
map was produced based on the list of demands and functions gathered from the organization. The 
sitemap was build according to Fling’s (2009, 95) theories. The users choices was limited to 
basically one single navigational route, accept where the membership comes into question. At that 
point two viable routes can be taken, yes and no, to proceed towards the goal of ticket retrieval.
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In this first site map seen in illustration 2 the user starts at the top of the picture in the box labeled 
“Start”. Here the user selects language, in contradiction to Sandnes et al. H3 due to client demand, 
and moves on to the ticket screen. In doing so the session is considered “started”. At the ticket 
screen the user has the option to select number of tickets and types of tickets before moving on to 
the user data collection-part of the system.
 The user enters a screen and will be prompted to input their age, gender and city of origin to be 
able to move on. After doing so the user will be asked to become a member. If the answer is “yes” 
another dialogue with questions about social security number, name and phone number will pop up. 
If “no”, or after filling in the personal data required for membership the user moves on to the 
checkout, to verify their purchase. Here the user enters their email to receive a receipt of their 
purchase and after successfully completing their payment a ticket will be printed. The session will 
be considered “ended” when the user verifies their purchase, before the actual payment is done. If, 
at any point, the user decides to abort the process the end point will be registered and the session 
will be “aborted”.

15
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4.3.2 Demonstration

This version of the site map was presented to a group of representatives of the client organization. 
They liked the simpleness of the architecture but had one major pointer. Since the membership 
affects the price of the tickets they pointed out that those two elements should be grouped together.

4.3.3 Evaluation

The main architecture held up during the presentation. Flings method provided sufficient guidance 
to make this possible. However if more navigational routes would be available, like Fling suggests, 
up to five routes, there would probably be a significant increase in confusion and errors. To prove 
this point a sitemap with more navigational options was produced, simply in the role of analysis.

In illustration 3 there is only one route to get a ticket, but the user is presented with three main 
options at the ticket purchase screen prior to the ticket can be retrieved. The user gets the options of 

16
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selecting ticket, entering user data or become a member at the same screen. Even if this meets 
Flings criteria of less then five routes to choose from this will present the user with the confusion 
around what should be done to get a ticket. Does the user have to enter user information? Does the 
user have to become a member? These confusions was avoided by limiting the options to one main 
route.

Some changes was proposed by the organization to be adapted. One big problem with this iteration 
of the site map is the fact that the users firsts gets promised a ticket, by selecting one. Then they 
have to answer all these questions to be able to acquire their ticket. This, together with the 
organization's request of paring membership and tickets together resulted in the ticket selection 
screen moving back to the membership question in this site map.

17
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4.4 Iteration 2

4.4.1 Development

A new site map was created, with the new features unearthed in the first iteration (Illustration 4).

18
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By grouping ticket selection and membership question in this site map the navigational route 
becomes solid. The membership questions does no longer split the route in two but is simply added 
as an option for those interested. This site map is also fully supported by Sandnes et al. (2010) 
heuristic 15 – to request information sequentially not simultaneously.

As before the user starts at the top in the box named “Start”, selects language and starts the session. 
The user the gets to a screen where they have to enter the user data. A three part dialogue opens on 
top of the main screen where the user enters age, gender and origin. The user then cycles this little 
dialogue once for every person they wish to buy tickets for, thus giving the system information 
about how many tickets the user wants. When satisfied with the amount of tickets the user proceeds 
to the next screen. In this screen the user gets asked to specify what kind of ticket (day or event 
pass) each ticket should be, with reference to the previously entered user data (so that the user can 
identify the different tickets). Each ticket is also asked to become a member and thus receive a 
lower ticket price. When done with the ticket selections the user moves on to the checkout to verify 
the purchase, pay and receive the tickets.

After a couple of paper sketches a first mock up was constructed. The mock up consists of three 
main screens, one for the customer data gathering, one for the tickets and one for the checkout. To 
accompany these main screens a start screen and a “thank you”-screen was created as well as mock 
ups of the dialogues within the main screens.
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The start screen (illustration 5) consists of two main buttons, possibly colored as the flags for the 
represented language. Below the main buttons a small information note about the payment method 
available, Swish. A help button is located in the top right hand corner to help guide hesitant users. 
When the help is activated a couple of tool tips will become visible to the user, describing the 
function and reason for all relevant elements on the screen, as seen in illustration 6. This same style 
of help function is available through out the entire application. 

Once a language have been selected the user gets to the user data collection part of the application 
(illustration 7). A big button in the middle of the screen lets the user “add persons”. When clicking 
this button the dialogue for adding a person, entering customer data, pops up (illustration 8). The 
dialogue consists of three parts, age, gender and origin. When the user finishes one iteration of the 
dialogue a profile will be visible on the screen, based upon the information entered in the dialogue 
as seen in illustration 9. To display the entered information like this is both consistent with NUI's 7th

principle, to display information as objects (Hinman 2012, 25). As well as Nielsen's 6th heuristic, 
minimize the users memory load by making entered information visible (Nielsen 1995, #6).

The user can either choose to repeat the dialogue to enter another person, and thus get another 
ticket, or move on to the next screen.
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Throughout the entire system backwards and forwards buttons can be found at the bottom of the 
screen. As well as an indicator indicating how many steps the process consists of and which step the
user is currently on. An exit button can be found at the top right corner, this button will abort the 
session and take the user back to the start screen. All according to Nielsen’s 3rd heuristic about user 
control and freedom (Nielsen 1995, #3).

At the next screen each of the entered profiles is visible in a list, grouped with two ticket options 
and a question to become a member (illustration 10). Both ticket prices are shown for each ticket 
type. The price with a membership (a lower one) and the standard price without membership. The 
standard price will be highlighted until that person becomes a member, in which case the member 
price will be highlighted as the current price. All this is done in a single row, and each profile 
entered gets it's own line. This makes it possible for the user to tailor their ticket selection for their 
needs.
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When done with ticket selection and possible membership registration the user is presented with a 
summary of their selections and information about the payment. At this screen the user will be 
asked to enter an email address to be able to receive a receipt that way, in case the printer would 
malfunction or something else went wrong.
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Illustration 8: Iteration 2 - The gender selection part of the customer data dialogue.
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Illustration 9: Iteration 2 - A profile is shown on the screen, based on 
the information previously entered in the dialogue.

Illustration 10: Iteration 2 – Mock up of the ticket selection screen.
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Illustration 11: Iteration 2 – Mock up of the checkout, with summary 
of the purchase and information about the payment.

Illustration 12: Iteration 2 - "Thank you" screen at the end of a 
successful purchase.
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4.4.2 Demonstration

This mock up was demonstrated as an interactive mock up with click able buttons and some basic 
navigation functionality. The same group of representatives from the organization was invited to 
click around and make comments of the mock up. They where very happy with the result and had 
only minor comments. The mock up was missing the field for entering a phone number for one.

4.4.3 Evaluation

This solution fulfills all the demands and restrictions of this case. A more graphical solution might 
have been more appealing and even better received by the user. But considering the limited 
performance of the vending machines this simple solution will most likely work much smoother 
then a more graphical one. And smoothness has higher priority then aesthetics in this case.

4.4.4 Design principle – Tunneling

With this iteration the first ideas of a design principle was generated. Lots of error possibilities and 
confusion was avoided by restricting the users options down to a single navigational route. There is 
only one thing for the user to do at any point of the process. Which makes it clear what to do and 
keeps the system in line with UQ2. I call this infant principle Tunneling, as a graphical description 
of the fact that there is only two ways to go, forwards to the next part of the tunnel, or backwards to 
where you just where. To prevent the feelings of claustrophobia a reassuring emergency exit is 
already placed on all screens in form of a red cross to abort the session and take the user out of the 
tunnel.

25



Tommy Grefve – System sciences 
D0032N – Luleå University of Technology
2018-06-05

4.5 Iteration 3

4.5.1 Development

After the acceptance of the mock up development proceeded to the first prototype. Some minor 
changes was made to the design going from the mock up to reality. Theses changes will be 
discussed here. 

The background image, fonts, colors and general design elements was retrieved from the hosting 
organizations graphical profile to fulfill UQ5. In illustration 13 you can see the design of the start 
screen. The buttons have no text, only a flag representing the two languages available. By giving 
the buttons a drop shadow they appear click able to the user and invites the user to interact with 
them (Arvola 2014, 122). When the user clicks one of the buttons the shadow disappears, which 
gives the illusion of the button being pressed down to the background. Which in turn gives the user 
instant feedback about their action (Nielsen 1995, #1). If the button would not have “reacted” to the 
user's touch, the user might think the application did not recognize the touch and click it again, 
which might cause malfunctions or unwanted input in some cases. All buttons throughout the 
application acts this way, to keep consistency.
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Illustration 13: Iteration 3 - First prototype design of the start screen.
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In illustration 14 the main design of the main screens can be seen. The “next” button is grayed out 
until at least one person is added.

When a person is added the profile is shown as a bar (illustration 15) instead of the round shapes 
shown in the mock up (illustration 9). This change was made to be able to fit more profiles on the 
screen without having to make the profiles smaller and thus less readable. After adding at least one 
person the possibility to add children younger then 6 years old becomes available. A button for this 
feature is faded in with a bit of delay to direct the users attention to the new function (illustration
15).
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Illustration 14: Iteration 3 - Design of the screen for adding persons and entering 
customer data.
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Since the profiles was remade into bars the ticket options and membership registration was 
incorporated into that bar on the next screen of the application (illustration 16).

The selected ticket type is highlighted in green. The member button is highlighted in the same green
if the user has registered a membership for that profile. If no membership has been registered that 
button is yellow.
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Illustration 15: Iteration 3 - The profile of an added person is shown as a bar.

Illustration 16: Iteration 3 - Ticket selection design
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The checkout screen, seen in illustration 17, received some changes as well. The same bar is kept 
for the added profiles, although a bit redesigned at this screen. This will keep the users recognition 
high as the profile looks similar and stays in the same location on the screen the entire time. The bar
have however received a new background color, gray, and is slightly smaller to accommodate for 
the additional information that needs to be displayed per profile at the checkout. When multiple 
tickets are being bought at the same time the bars at this screen will fuse together and form a single 
gray block with thin white lines as row indicators. The gray background color will give a formal 
feel to the checkout and inspire trust (Fling 2009, 127). This is intended to make the user feel at 
ease giving money to this organization by making a serious appearance as mentioned by UQ3.

4.5.2 Demonstration

This working prototype was subjected to a small scale test. 20 people was invited to test the 
prototype. All test persons was given one out of ten different test cases. Two copies of each test case
was available. Test cases was as followed:

1. Buy Day tickets for you and you 4 year old son. As cheap as possible.

2. Buy an Event ticket for yourself, as cheap as possible.
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Illustration 17: Iteration 3 - Checkout
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3. Buy a Day ticket for yourself as fast and smooth as possible. Price is not important.

4. Buy Day tickets for you and your dad, you don’t want to become members.

5. Buy an Event ticket for yourself as fast and smooth as possible. Price is not important.

6. Buy Day tickets for yourself and your friend. You want to pay as little as possible.
Your friend: Sven Svensson – 25 yo – Man from Göteborg – social security number: 
000000-0000 email: kompis@gmail.com

7. Buy event tickets for yourself and two youths. You don’t want to become members.
Youth 1: 13 yo – Girl from Stockholm.
Youth 2: 15 yo – Boy from Sundsvall.

8. Buy an Event ticket for yourself and a day ticket for your dad. You don’t want to become 
members.

9. Buy event tickets for yourself and your dad. Your want to become a member, but not your 
dad.

10. Buy a Day ticket for yourself. As cheap as possible.

After being given a test case the test persons preformed their task at the vending machine. Session 
time was recorded and observations was made to catch any hesitation or confusion in the user 
interaction. This protocol was drawn during the test:
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Test case Time (M:SS) Confusion/Hesitation Note

8 1:40 Yes
“Select your ticket”-screen. Did not 

understand how to select a ticket.

5 1:07

7 2:00 Yes
“Select your ticket”-screen. Did not 

understand how to select a ticket.

2 1:30

4 1:14

1 0:50

8 1:23 Notice about the gender labels

9 2:33 Yes
Got stuck on the transaction from Person-
screen to Ticket-screen.

5 1:09

10 3:10 Yes
Tested everything. Confused about error 
message at checkout

1 1:40

6 2:38 Yes
Entered phone number with improper 
formatting (+46). Error message did not 
help to diagnose and recover.

7 1:23 Yes
Got stuck on the transaction from Person-
screen to Ticket-screen.

9 2:55 Yes
Did not understand how to add another 
person.

10 2:11

2 2:09 Yes

Entered social security number with 
improper formatting. Missed the 
placeholder twice. Error message did not 
help to diagnose and recover.

6 3:55 Yes
Did not understand how to add another 
person.
Got stuck on the transaction from Person-
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screen to Ticket-screen.
Entered phone number with improper 
formatting (07X-Xx...). Error message did 
not help to diagnose and recover.

3 2:21 Yes

Did not understand how to add another 
person.
Got stuck on the transaction from Person-
screen to Ticket-screen.

4 1:20

3 1:20

4.5.3 Evaluation

This iteration was evaluated through the test. The test resulted in an average time of 1:55 and a most
common time between 1:20 – 1:29. The different test cases resulted like this:

Test case Time 1 Time 2 Diff AVG Number of Confusions

1 0:50 1:40 0:50 1:15

2 1:30 2:09 0:39 1:50 1

3 2:21 1:20 1:01 1:50 1

4 1:14 1:20 0:06 1:17

5 1:07 1:09 0:02 1:08

6 2:38 3:55 1:17 3:18 2

7 2:00 1:23 0:37 1:42 2

8 1:40 1:23 0:17 1:32 1

9 2:33 2:55 0:22 2:44 2

10 3:10 2:11 0:59 2:41 1

With the most problematic test case being number 6, followed by 7 10 and 9. Based on session time 
and number of confusions/hesitations. No cancellation or abortion was recorded during this test.
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To complement this test the prototype was also analyzed according to Jakob Nielsen’s usability 
heuristics (Nielsen 1995). That analysis gave the following results:

1. Visibility of system status – The main part of this application has an indicator at the bottom 
of the screen indicating which step the user is on, and which steps is left and which ones are 
done. Giving the user good visual information about system status.
The dialogue for adding a person to the visitors-list does not have any visual indicator of 
status. Not current step, nor amount of steps in total. This leaves the user blind to the process
and what kind of time this dialogue will take to finish.

2. Match between system and the real world – There are two languages easily available at the 
beginning of the application, Swedish and English. The written language is short and 
concise with terms commonly found at any purchasing system, such as a web store. The 
names of the different tickets as well as the terms for the different gender-options available 
corresponds to the clients organizational standards. 

3. User control and freedom – Throughout the entire application except for the welcome screen
at the beginning a set of two buttons can be seen at the top right corner of the screen 
(consistent with windows system standards). A red cross and a yellow question mark. The 
cross will take you back to the welcome screen whenever it is clicked. The question mark 
will show helpful tool-tips across the screen when clicked. An intentional break of 
convention occurs between these two buttons as the cross is set to the left of the question 
mark thus placing the question mark in the very corner of the screen where the ‘exit’-button 
usually is. This is set up to prevent confused users from simply giving up and instead urging 
them to use the help-button.
Within the dialogue for adding a person the same styled cross appears in the top right corner 
of the dialogue window, indicating similar function. This will however only exit the 
dialogue and return the user to the previous screen. This functionality is indicated by placing
the dialogue window on top of the main screen with the main screen faded but still visible in
the background. This stacking of dialogues gives the user the feeling of a momentary 
digression from the main process. Aborting or finishing this dialogue will then bring the user
back to the main process.
Back/Previous-buttons exists throughout the application, marked with a left-pointing arrow 
which indicates backwards and corresponds with system standards.
When a language have been selected at the beginning it can not be changed at any point 
throughout the application. To change language the user have to restart the entire process.
When a person have been added to the visitors list that person can not be edited, it can only 
be removed. A fast and easy person-dialogue intends to make up for this.
When a user becomes a member that user can revise and revoke their intended membership 
or override their inputted data. The user can not see their previously entered membership-
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data.
All input is saved between the steps in the application which enables the user to step 
backwards and forwards through the application as much as wanted without having to 
reenter any data.

4. Consistency and standards – As mentioned earlier, some terms follow the clients 
organizational standard and some design elements follows common system standards. 
Within the application same words and icons bear the same meaning in all contexts. An 
onscreen keyboard is not used for text input which violates the platform standards, if this 
entire system is considered a touch-platform. A physical keyboard is used for the various 
text inputs the process requires. This might be a necessity due to the computing performance
of the hardware. Much of the text-input have been turned into preset click able options to 
compensate for this inconvenience.

5. Error prevention – Many possible errors have been averted by only presenting the user with 
relevant information and viable options by utilizing preset click able options for many of the
different choices throughout the application. This design also eliminates the need for 
confirmation of input in many cases.
When entering personal data to become a member no confirmation of any kind is shown to 
the user. Not even the submitted data. Which leaves the user without any possibility to 
verify their personal data which might result in failed membership registration, which is not 
handled in this application and will only be recognized by the organization.

6. Recognition rather then recall – Adding persons to the visitors list, selecting ticket types and 
registering membership is all done in the same graphic element with selected options simply
building on the graphics. When getting to the checkout a similar graphic of the previous 
chosen options is easily recognized by the user. This eliminates the users need to remember 
previous selected options.
Informational text is scarce at each step of the application. The system relies on cognitive 
invites to action through icons, recognition and graphical elements such as colors, shades 
and shapes, as well as some simple animations drawing on the users’ attention.

7. Flexibility and efficiency of use – Since this is a slim, fast to use system with no regular 
users any need for accelerators is negated. 

8. Aesthetics and minimalist design – As mentioned earlier: the application has very scarce 
information with recognizable icons and elements. All tuned to be relevant to the context.
The application follows the graphical profile of the organization without being over 
designed nor full of clatter. Nothing is present simply for the design except the background-
image. Which can be argued to engage the user in this quick system better than a plain color 
hence contributing to the usefulness of the application.
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9. Help users recognize, diagnose and recover from errors – Error messages is shown as 
needed, in plain language. The information is precise and helps the user recognize the error. 
A joint error message is shown at the verification of receipt-email and Swish-number at the 
checkout which fails to pinpoint the specific fault in the submitted data. 

10. Help and documentation – No physical documentation is available for this system. A simple 
but adequate build in help is available. For any more substantial problems or questions help 
oriented personnel is available at site. 

This analysis together with the user testing gave some valuable information. Some problematic 
areas was brought to attention. The user testing revealed problems with adding persons, 
transitioning from the adding persons screen to ticket selection screen and problems with 
understanding what to do at the ticket selection screen. The usability analysis however did not find 
any specific problems with any of these areas. The analysis brought other problems to light, such as 
a lack of step indicator in the adding a person dialogue and no confirmation when entering 
membership personal data. Both test and analysis did however point out the weak error message at 
the checkout screen. The error message being a joint error message for two different errors failed to 
be precise enough for users to diagnose and recover from the fault, which the analysis brought to 
attention might happen.

4.5.4 Design principle – Tunneling

The Tunneling principle can now be updated with the addition of cognitive invites to action 
according to Arvola’s paragraph about affordance (2014, 122). The use of affordance will prevent 
users from getting stuck in the tunnel as they are cognitively guided through. This is also in 
coherency with UQ1 as this makes the system faster and easier to grasp. Buttons that appear 
clickable fills this role but more is needed as some users got stuck or was confused during the 
testing.
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4.6 Iteration 4

4.6.1 Development

The uncovered issues with the application was dealt with in the fourth iteration of development. 
These changes will be displayed here. You can find pictures of the entire application in appendix 1.

First of, the background image was slightly darken as seen in illustration 18. Since the background 
might have felt disruptive to some people, especially people with psychological diagnoses within 
the autism spectrum. This decision was based on a personal contact through online chat with 
psychologist Sandra Grefve, at Skellefteå treatment center for young adults, Skellefteå 2018 
(Appendix 2). Who stated that autistic individuals often is sensitive
to strong visual stimuli such as strong colors and bright light. This
was done in consideration of UQ4.

To prevent further problems with adding persons a guiding text was
added to the add person button (illustration 19 and 20). This is
consistent with Sandnes et al. H4, to communicate on different
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Illustration 18: Iteration 4 - The start screen with a slightly faded background to 
reduce visual noise and increase contrast between background and interface 
elements.

Illustration 19: Iteration 4 - 
Add a person button
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levels at the same time.

The “next” button was animated on all 
screens to appear on the screen with more 
draw on the users attention then simply 
changing color. This was done to alert the 
user more clearly that the next part of the 
system is now available. The button was made
invisible when inactive, and when it becomes 
available it appears on the screen as a very 
large button quickly shrinking to its proper 
size and place (illustration 21).

This will add more affordance (Arvola 2014, 122) to the system in
an attempt to prevent users getting stuck.

To reduce problems with ticket selection the plus sign was made
bigger at the ticket buttons, to emphasize the “adding” of a ticket.
The ticket buttons was also made 2 pixels smaller in height to
allow the profile bar to show its entire length across the screen.
This is meant to help connect the tickets and membership option to
each bar (illustration 22).

A step indicator was added to the add a person dialogue for better
overview (Illustration 23).

The error message at the checkout screen was split into two different messages, one for a faulty 
email address and one for phone number.

37

Illustration 20: Iteration 4 - Add another person 
guided text

Illustration 21: Iteration 4 - 
illustration of "next" button 
animation.

Illustration 22: Iteration 4 - Ticket selection.
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Finally in this iteration of development all the back end functions was added to the application to 
prepare it for the live test run. Swish payment solution was connected. Printers was installed. 
Connections to databases to store both customer data and test data was established, as well as a 
background timer to collect session times and possible abortions.

Based on the previous test data, along with the heuristics analysis and the new iteration of the 
application the following hypothetical outcomes was prepared both with a description and a short 
analysis, to help in the upcoming evaluation of the live test.

Hypothetical outcome Analysis

1. The ticket selecting screen did not receive that
much change from the last test and might still 
cause problems which will result in longer 
session times and possibly abortions at this 
screen.

The ticket selection screen could have more 
descriptive text. Descriptions of the different 
ticket types are only visible under the help 
section of this screen. Although a good designed
help section, much people might be hesitant to 
click the button when they don't know what will 
happen. Maybe some kind of preview or 
introduction to the help function would be in 
place early on in the application.
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Illustration 23: Iteration 4 - Step indicator added to the bottom of the dialogue.
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2. The system only validates entered data, 
checks that the email address contains an @ and 
a dot, check for valid social security number and
so on. But the system never verifies the 
information. The user is never shown the entered
data, and is never asked to verify it. This might 
cause problems when the organization goes 
through their collected data to register all the 
new memberships. Or a receipt might get lost if 
the user misspelled their email address.

Verification or repeated input is two commonly 
found solutions to this problem. Both of them 
takes time from the actual process. If a system 
can suffice without verification it will be faster. 
But if this turns out to be a problem verification 
is easy to add to the system. Simply show the 
entered data to the user and ask them to click 
“OK” if the data is correct.

3. Longer most common session time. This might be caused by a number of different 
things, which would make this outcome a real 
problem. If this is the outcome of the live test, 
further testing and evaluation much take place to
pinpoint what makes the session slow. It might 
result in small changes throughout the system, or
a complete rethink of the entire system.

4. Longer average session time. This might not be such a bad problem as it 
seems. A long average time with a short most 
common time simply states that a few of the 
sessions took a very long time to finish, for 
some reason, which most likely is due to the 
individual user. This however would indicate 
that the system is not well designed for a wide 
verity of people. As clearly, some users struggle. 
Adding more guiding texts and more directions 
to the screen would catch some of those who 
struggle. But might make the screen messy 
which in turn would slow other users down. I 
think it's safe to say that if this is the outcome of 
the live test, the ratio between guiding elements 
and cleanness is not correctly dialed in and 
would need a revision.

5. Few users. This would also be a vague outcome. Is it 
because of the system, or because of the context,
or possibly it's because bad information about 
the vending machines, around the vending 
machines, lack of signs for example.
Since the users of the system enters the fair after
a successful purchase, and does not interact with
people outside in any specific manner. The 
possibility that the previous users would 
influence future users to such an extent that it 
affects the usage of the vending machines is 
highly unlikely. The cause to a problem like this 
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is more likely the result of bad information or a 
badly formed layout of the entrance. Which is 
out of this systems control.

6. High amount of aborted sessions. This is probably the most severe possible 
outcome for the live test. Users that give up for 
any reason. Thankfully the application would 
store all abortions and the screen that was 
aborted. This might pinpoint one or more 
problematic area within the application, that can 
then be reworked and tested again at a later time.

4.6.2 Demonstration

Five ticket vending machines was set up with this system at the fairs entrance. Other then the 
vending machines the only option visitors had to buy tickets was manned manual stations for cash 
en credit card payment or buy a presale ticket at home through a website.

Prior to the test started a timeout time of 500 seconds was decided upon. In case someone started a 
session and simply walked away without aborting it.

The fair sold about 6000 tickets over its three open days. 1691 (28.2%) of them was sold through 
the vending machines. The other two manual stations sold a total of 3014 tickets. The rest was 
presale tickets and VIPs. 786 sessions was recorded, which adds up to 2.15 tickets sold per session 
on average. All customer data was successfully stored by the hosting organization. That data is not 
covered by this paper.

Some trouble struck on the first day as the printers started causing system crashes on all vending 
machines. The printers was disconnected and tickets where redirected digitally through the Swish 
payment phone application. The system ran flawlessly after these minor adjustments throughout the 
entire test.

4.6.3 Evaluation

First of, efficiency: The vending machines running this prototype sold 1691 of the 4705 tickets sold 
at the entrance. That is 36% of total tickets sold at the entrance. Between the three stations, the two 
manual and the vending machines. The vending machines sold the most tickets. Not by much but at 
least equal to the manned stations, proving that a system can be designed to both sell tickets and 
gather customer data without slowing down the through put.

Based on 786 data entries, 24 of them timed out. 696 (91.3%) of the remaining 762 was successful 
sessions. People who managed to successfully enter their data and buy tickets. In the table below a 
full review of the collected data is presented.

40



Tommy Grefve – System sciences 
D0032N – Luleå University of Technology
2018-06-05

Number of sessions Average time (M:SS) Ended/Aborted at

696 2:53 Done

27 2:20 Checkout

14 1:50 Ticket selection

11 2:29 After adding at lest one person

14 0:29 Before adding a person

Total: 762 2:19 ---

Most common successful session time at the live test landed at 1:00 – 1:19 with 123 (16%) sessions 
in that time span. A result that shows improvement from the first test with a 10 seconds shorter most
common time.

53.4% of all sessions ended at 0:50 – 2:10.

The most problematic area based on the live test was the checkout. Which is most likely based on 
problems with the payment method. Maybe people some how missed the fact that they had to use 
Swish to pay, or simply did not have enough money to pay. Ticket selection was another 
problematic area based on the number of abortions at that screen. But 14 out of 762 is hardly a 
major issue. However these abortions might be the result of confusion which makes them severe 
issues no matter their number. It is however hard to come to any conclusion about these abortions 
based simply on this set of data.

Based on the possible outcome scenarios formed prior to the live test run the test went really well. 
The only points out of that list that was realized was the problems with the ticket selection and a 
longer average session time then the small scale test.. Since the ticket area have been subject to 
problems throughout the entire development, even though minor problems, but problems non the 
less. The ticket selection screen could probably need a revision. Adding a description for the 
different ticket types and possibly some visual guides to indicate that the users should click on one 
of the tickets for every row of visitors added to their list. Or possibly as stated in the prediction, 
introduce the help function to all users at the beginning of the process, to make the users more 
comfortable using it. A simple “Click me if you get stuck or need help” text could be sufficient.

The other thing, about longer average session times then in the small scale test could very well be 
due to some group of users having problems with some part of the application. Since adding more 
descriptive texts to the screen might solve one problem and cause another. Maybe the solution could
be the same thing for both issues. Both the ticket screen and the long average session time. The help
function basically adds a bunch of descriptive texts to the screen temporarily. By making the users 
confident in using the help function those who would need more guidance would get it, while the 
other users can stay unaffected.
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4.6.4 Design principle – Visual Adaption

The contact I had with psychologist Sandra Grefve gave me the idea to another design principle. 
Doing research towards the user group should be obvious to a designer of any kind. But what about 
the visual element of the design, does different user groups require different visuals? Visual 
adaption must be very important to keep the system pleasant and useful for as many kinds of 
people as possible.

4.6.5 Design principle – Guidance information layer

This importance of a light and usable help function formed the second design principle of this 
paper. To add a second layer of information, visible to those who chooses to see it, will help a very 
diverse user group reaching their goals within the system. While still keep the system compatible 
with Nielsen’s 8th heuristic (1995), to keep the amount of visible elements to a minimum. The 
principle will be called guidance information layer.

4.6.6 Design principle – Tunneling

By adding more instances of affordance into the process the users did not get stuck in the tunnel, as 
supported by the numbers. The most common time was reduced when more affordance was added 
in form of animated buttons. Part in this was also the descriptive texts added to some of the buttons.
Which also minimized the risk of getting stuck in the tunnel. This data adds to the Tunneling 
principle.
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4.7 The Design Principles

• Tunneling
Imagine you putting the users in a tunnel, where there is only two ways to go; backward to 
where you just where, or forward towards the next part of the tunnel. You can achieve this 
by limiting the users options at all times throughout the process. Make sure the user only 
have two main options at all time, next or back. To do this successfully you need to make 
sure the user gets presented with relevant information at relevant times. Giving too little 
information will cause the user to hesitate or even get stuck in the tunnel. The correct 
information will keep the user engaged in the process while irrelevant or too much 
information will cause confusion as options might not be available at that point in the tunnel.
To help creating a flow that will carry the user through the tunnel you should use affordance 
sequences (Arvola 2014, 122). Affordance sequences tells us that one object can invite the 
user to action. An action which in turn might invite the user to another action and so on. Do 
not forget to put emergency exits in your tunnel, in consistency with Nielsen’s (1995) 
usability heuristics number 3. It is of utmost importance that the user never feels trapped in 
the tunnel.

• Guidance Information layer
Not presenting the user with too much information is vital to the speed of the system. Every 
piece of information on the screen will compete for the users attention (Nielsen 1995, #8). 
But in some cases, especially when the user group is very diverse, some users might need 
more information and guidance then others. By adding a second layer to the entire system 
filled with informational texts and guidance, that could be displayed or hidden as a toggle 
simply operated by the user we can work around this issue. The users that need more 
guidance can easily turn the extra layer on, while it stays hidden as default for the rest of the 
users. This will provide on screen help according to Nielsen’s 10th heuristic without violating
the 8th heuristic. This functionality should be presented to the user at an early stage of the 
interaction. To make sure the users in need know how to get help.

• Visual adaption

When designing towards a diverse user group like this context often provides one must bear 
in mind the different hindrances, disabilities and diagnoses that might occur within the user 
group and adapt the system to it. The most important part to this principle is to do your 
research. What kind of users might come in contact with the system? Elderly people tend to 
have reduced vision and might be helped by strong visual contrasts (Sandnes et al. 2010). 
This would also help some occurrences of colorblindness. While other users might be 
bothered by strong contrasts, such as people with diagnoses within the autistic spectrum 
(Appendix 2). The main point is to know your potential users, and what needs they might 
have regarding the visual part of the system, and act accordingly.
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5. Discussion
After finishing this research and testing a comparison can be made between the heuristics presented 
by Sandnes et al. (2010) and the experience gathered during this project.

First of does the heuristics cover a much broader field of development then necessary. At the 
introduction to this paper I defined design principles to be general enough to be easily adapted to all
different situations within a given context. Because Sandnes et al. presented a total of 16 heuristics 
some of them will most likely be excluded at any kind of developmental context. All of them can 
not be adapted to any situation. I feel this is a flaw in the general design of those principles. A more 
specific context should be specified and the number of heuristics reduced to fit that more specific 
situation.

With that in mind, some of the heuristics was not applicable to this research development, and some
of them straight up contradicted my research and process. Since one of the clients demands was to 
present the user with two language options, the 3rd heuristic by Sandnes et al. was quickly broken. 

The 1st heuristic presented by Sandnes et al. and the 8th heuristic by Jakob Nielsen is pretty much the
same thing, and was considered throughout the development as mentioned in the usability analysis 
of iteration 3. This principle is general enough to be adopted in any context and thus fit my criteria 
of a design principle.

Heuristic 2 of Sandnes et al. straight up contradicted the information I got from the consulted 
psychologist. Although the two sets of information aims to satisfy two different user groups. High 
contrast is good when you expect users to have reduced vision, but high contrast might be 
unpleasant to users with mental diagnoses. This makes this sort of thing reliant on the user group, 
and it not applicable to any context. The general thing one could say about this is to adapt the visual
aspect of the system to the anticipated user group. Which will fulfill my conditions of a design 
principle. Visual adaption fills this role in my set of principles. It complements Sandnes et al’s 
heuristics with my own experience to form a new principle.

Jakob Nielsen (1995, #10) states in his heuristics to provide the user with help and documentation. 
Documentation is a bit tricky in this kind of public context. The whole idea is to design the interface
intuitive enough to not need documentation. But what to do with those that might need help or at 
least guidance through the interface? This will happen especially with a wide user group as this 
context provides. Nielsen also states in his 8th heuristic to only show relevant information on each 
screen, as does Sandnes et al in their 1st heuristic. But what is relevant information when you face 
this diversity of users? To accommodate for this lack of guidance in the existing principles the 
design principle of guidance information layer was created. This principle works as a compromise
between not showing irrelevant information, but still provide help and a kid of documentation to 
those who needs it, even in this kind of public context. This principle also negates the 5th heuristic 
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presented by Sandnes et al. They state that you should show an instructing video as the start screen 
of your application, with the same purpose and goal as guidance information layer. This heuristic 
will however not provide the user with the guidance and help when the user needs it. The user have 
to watch the entire video before starting the session, and then remember all the steps as they 
navigate through. My design principle provides the user with much more accurate and agile help 
and guidance since nothing needs to be memorized, accept how to toggle the guidance layer on and 
of.

A combination of Sandnes et al. heuristic 4 and Arvola’s (2014, 122) theories about affordance was 
used together with Fling’s specific site map theories to build the most significant design principle 
within this context: Tunneling. Make note that both Sandnes et al. in heuristic 6 and Arvola 
mentions affordance, but they defines if differently. Arvola makes a more in depth description of the
phenomenon from a cognitive aspect than Sandnes et al. That is why I decided to base my work on 
Arvola’s version for the definition of Tunneling.

Some of the other heuristics was touched on during the development of the prototype. The most 
significant being heuristic 15 which supports Tunneling even further. To request information 
sequentially falls right into the realm of Tunneling. If you ask the user for one piece of information 
at the time you are also giving the user one choice at the time, to provide the required information 
or go back.

Because some of the heuristics and theories provided at the start of this paper are very similar, in 
fact some of them are the same thing. A complement to those theories is deemed unnecessary as 
they are general enough to be applied to pretty much any given context. This makes them not 
specific enough to fit with my criteria of design principles and will be left out as general design 
principles. Such as Sandnes et al. heuristic 14 and Nielsen’s heuristic 5 to prevent errors, and 
Sandnes et al. heuristic 11 and Nielsen’s 6 about recognition rather then recall.

Other heuristics presented by Sandnes et al. are deemed to context specific and are therefore also 
left out. Such as heuristic 9, consulting with language and culture experts are only necessary in a 
very specific context, and thus not viable here. To show instructional videos at the systems start 
screen as mentioned by heuristic 5, feels like a thing of the past. A good designed interaction with 
proper affordance and good information design should be able to negate the need for instructional 
videos. This heuristic is therefore not viable here.

One could argue that the three accumulated design principles in this paper, tunneling, visual 
adaption and guidance information layer, is not specific enough towards the context of 
combining ticket sales with customer data collection, and they might be right. These three principles
does not mention anything specific about this context. They are however created in this context and 
will be applicable to this context without exception. If they could be used successfully in any other 
context is outside the scope of this paper.
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6. Conclusion
The purpose of this research was to create and evaluate a set of design principles regarding the 
development of ticket selling and data gathering kiosk interfaces within the field of User interaction
and experience. This set of design principles will provide the developers with a certain mindset for 
the specific task at hand. Design principles should be general enough to be easily adapted to all 
different situations within a given context.

The problem that occurs when combining these two elements is customer through put. It takes time 
to query every visitor for data.

The design principles was put together through the development of a prototype. The prototype was 
created in cooperation with an organization about to host a fair. An iterative development process 
tested different design theories to form the said design principles. Each iteration included a 
developmental phase, a demonstration of some sort and evaluation. The research culminated in a 
huge user testing of the developed prototype based on the design principles. The prototype replaced 
one of the manned stations at the entrance to the fair hosted by the client organization. The goal of 
the test was to compare the efficiency of the system to that of two manned ticket stations located at 
the entrance.

The vending machines running this prototype sold 1691 of the 4705 tickets sold at the entrance. 
That is 36% of total tickets sold at the entrance. Between the three stations, the two manual and the 
vending machines. The vending machines sold the most tickets. Not by much but at least equal to 
the manned stations, proving that a system can be designed to both sell tickets and gather customer 
data without slowing down the through put.

The design principles created in this research:

Tunneling – Put the users in a tunnel by limiting their choices to forwards and backwards.

Guidance information layer – Provide an additional layer of guidance information, available 
through a toggle.
Visual adaption – Adapt the visuals to the possible user group.

Lastly; all heuristics and principles presented throughout this paper are viable in some context, and 
none of them should be overlooked when defining the specific context of your development.
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7. Method discussion
Design science research methodology as described by Peffers et al (2008) was a got fit for this 
research. I could, thanks to this method and its iterations, find and define what would be needed and
what worked as design principles during the development of the prototype. I could probably have 
come up with some ideas about similar design principles through a case study or literature review 
study. But thanks to every iteration’s demonstration and evaluation in Peffters et al’s method every 
theory and idea throughout the development was tested and evaluated in a way another method 
would not support, hence providing me with good data and experience. I can stand by my principles
and say that they will work in this context, because I have tested them all.

During this research I did however encounter some problems. Since this research was based on such
a real world case I had to do lots of work with the actual hardware, which proved to be problematic 
since the hardware was old and run down. I spent much more time then desired to get the hardware 
to work as needed. This entire endeavor could have been avoided with a more theoretical approach. 
But in the end I believe it was a fair trade of considering everything I learned from the testing of 
this prototype in a real environment.
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8. Future Studies
For the future I suggest more research and testing towards the design principle of Visual adaption 
since it is not very defined as a design principle. This design principle appeared late in the 
development and therefore did not receive the same kind of testing and development as the other 
principles did. With another test case and prototype build within the same kind of context more data
can be gathered towards defining the Visual adaption to get rid of the “Do your research”-part of the
principle. Maybe a common ground could be found for a visual that would work for everybody in 
this context.

Further exploration of the usefulness of these design principles within other contexts and areas of 
design would also be interesting. If these principles turns out to be useful in more contexts the main 
context defined for these principles might have to be revised.
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Appendix 1
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Appendix 2

Online chat with Psychologist Sandra Grefve, at Skellefteå treatment center for young adults, 
Skellefteå, February the 7th 2018.

I asked Sandra about how individuals with for example a diagnosis within the autism spectrum 
would react to and perceive digital interaction. If there is anything important too keep in mind while
designing an interface that these individuals might come in contact with. To avoid unpleasant user 
experience. Generally speaking.

[Translated from Swedish to English]

Sandra
This group has often problems with over sensitivity to visual stimuli (ex. Strong colors and lots of 
light). And they are often in need of a simple, clear and concrete information. Not to much text. No 
metaphors or norm based information. One positive thing about this group is that they tend to have 
good computer experience. The most of the interaction usually goes through the internet. Which 
they usually say is nice because it is less parameters to take in (only text instead of speech, language
level, sayings, body language, emotional expression etc.) and they have time to think before they 
answer. But I'm going to think more about it.

Me
My thoughts was similar to a conversation, where one uses references, metaphors, sarcasm and

other little things that I know that individuals with ex. Asperger can have a hard time perceiving.
Well thing more about it and get back to me if you get anything. 

Sandra
Have not come to anything beyond what I said. Take into account any sensory hypersensitivity and 
think that it is a group that prefers straight, concrete and clear information (ie not sarcasm and 
metaphors). They are often routine bound and dislike changes. So try a system that's quite the same 
straight through… if you understand.

Me
Well I understand, we'll see what I  can put together. Thank you so much for your help!
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