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Abstract
The following report discusses the design process of a new payment system, which allows the user to 
create an easier overview of their spending. Different methods of analyzation and testing the concept will be 
discussed. The end result is a concept, of which single functionalities have been worked out throughout the 
process.

Context of Use Analysis - Week 1
Characterizing the Users
Children 8-12
Young children often have a limited amount of money, defined by their parents. 
Kids need to learn the value of money and how to spend it. This means learning the value of cash, and 
learning what they are able to buy with it, as well as how to save money and how to live on budget (The Money 
Advice Service). Nowadays, it is important that children do not only understand the use of cash, but also other 
payment methods such as card payment or online transactions.Otherwise, these modern paying methods can 
cause problems in financial literacy.
Especially at a very young age, where children should be taught the fundamentals of money related topics, 
a lack of knowledge may be created. After this age, parents and society cannot teach the children anymore 
(MoneySmart, Government Australia, 2014). 
Additionally, research shows, that children often copy their spending behaviour from their parents 
(PsychCentral, 2016), which implies that parents should act as responsible role models.

Young Adults 16-22 
Just like children, young adults have a limited amount of money. Yet young adults often have their first job and 
earn their own money. While they should already know the value of money, it is now important to teach them 
how to spend it wisely without parental influences.
During this period of people’s lives, shopping is often used as social act or gathering with friends, who 
may influence the purchases. Yet trends also show, that young adults are very eager about saving money 
(Woolman, L.).  
Many young adults enjoy exploring the world. In 2016, 284 million people between the age of 15 and 29 did an 
international journey (that’s more than four times the population of France (List of countries and dependencies 
by population”, Wikipedia, 2017)) (”Research and education, fast fact”, WYSE travel confederation, 2017). 
Additionally, they often choose to (temporarily) live in other countries, which can easily be seen on the campus 
of the TU/e, where approximately 14% of the students and 33% of the staff is international (“Unfolding TUe”, 
TU/e, 2015). Visiting another country and dealing with foreign currency and pricing makes it even more difficult 
for young adults, to keep an overview of their spending and to learn how to spend their money wisely.

Elderly (70<) 
Elderly often struggle with the usage of new technologies, since they did not grow up  with it (Smith, A., 2014). 
While elderly have a very good understanding of money’s value and cash payment, they are less experienced 
with electronic payment methods, since these technologies are fairly new to them.
When talking about elderly, it is important to take possible health issues into account. In bad cases, elderly 
may not handle their own money anymore. In the development of new systems for elderly this aspect cannot 
be neglected.

Conclusion:
The following report focuses on young adults, who deal with changes in currency on a frequent basis. These 
people have either migrated from one country to another or travel on a regular basis and are exposed to 
unfamiliar currencies. 
Adapting to those ‘new’ currencies can cause confusion. These kind of confusions can lead to difficulties with 
keeping an overview of their spending, and people may spend more than their budget. Since the world is 
becoming more and more globalised and nationalities are clashing more than ever, many design opportunities 
can be found here. 
Although people in this target group are not rare anymore, there has not been done much to help expats and 
travelers to understand and adapt to foreign currencies.
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Characterizing payment
For a clearer structure, current payment methods were separated in four different parts:
• Paying with cash
• Paying online / transferring money
• Paying by card using the pin code
• Paying by card contactless

Bottlenecks and Advantages
Payment Method Bottlenecks Advantages
Cash • Finding the right amount of money 

may take time  
• Takes up more space in wallet than 

cards 
• In some situations, change may not 

be provided by the seller

• Provides immediate information about 
the remaining budget

• It is an old and familiar way of paying

Online payment / 
Transferring

• The speed of transactions can be low
• There is a chance of getting hacked
• An Internet connection is always 

required

• May save time
• reduced risk of being physically robbed 
• The service is user-friendly, as it is 

almost always available.
• The user can easily provide the exact 

amount

Card with code • Code is easily forgotten 
• More time effort compared to 

contactless payment

• Code provides safety in case of theft

Contactless 
payment

• In case of theft, money can be taken 
from the card

• Scan may fail to work after contact 
with magnets etc.

• Very easy, no code to remember
• Takes little time
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Main stakeholders
When considering payments and keeping track of spendings, many stakeholders are involved. The biggest 
contributors will be discussed. 

Users 
Users will be the primary stakeholder in the process of paying and budget management,. It is interesting to 
think about the reason why users choose a certain payment method: A survey of the Federal Reserve Bank 
of Boston has shown that the most influential factors of this choice are security and convenience (Federal 
Reserve Bank of Boston, 2014). This survey has also found insights about the behavioural change over 
time. This includes for example, that mobile payments are increasing significantly. Moreover, the number of 
payments made by paper check continued to decline, while electronic payments increased per month (Federal 
Reserve Bank of Boston, 2013, 2014). 
Another more recent study done by TSYS in 2016 gives further insights about prefered payment methods. 
The findings confirm the surveys of the Federal Reserve Bank of Boston, but also discover the importance of 
security for consumers. For both in-store as well as online payments, credit card is perceived as the most safe 
payment method. Furthermore, consumers choose different payment methods depending on the purchase. 
Card payment is mainly used for everyday transactions, bill payments and higher value payments, while cash is 
prefered for payments to individuals, restaurants or coffee shops (TSYS, 2016).
Regarding different age group, the paper shows that young adults prefer to pay by card.

Next to the choice of payment methods, it is also interesting to look at the places where people spend their 
money. More and more people, and especially young adults, are dealing with unfamiliar currencies frequently. 
From personal experiences we know that  differences in both pay methods, cash and card, often lead to 
confusion. This can go from not knowing the pricing of products to not understanding the value of the paid 
amount of money.

Banks 
Banks make money through three main sources. Firstly, through the Net Interest Margin. “This is the difference, 
or ‘net’, between the interest paid to depositors and the interest received from borrowers.” (Karkal, S., ‘’How 
Do Banks Work?’’) So for banks, it is important that people want to both save up money on their bank 
account, as well taking a credit.
Secondly banks make money through Interchange Fees. Karkal, S. states in his report: “Every time that you 
use your card at a store, the merchant pays a small percentage of the money to the bank that issued the 

Graph 1 “Which Payment Type Do You Feel is Safest for In-Store vs Online 
Purchases?”. (TSYS, 2016)

Table 1 “Preferred Payment Type by Age”. (TSYS, 2016)
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card.” In order for this to benefit banks, it is important that customers, and thus the users of the designed 
system, swipe their card as often as possible. For cash withdrawal transactions at ATMs the fees are paid by 
the bank that issued the card, to the acquiring bank. For the simple reason of the maintenance of the machine 
(Wikipedia, 2017) Therefore, banks are not that interested in how many times the customers will withdraw 
money, because maintenance and fees balance each other out. 
Finally, “other fees” are a big contribution to the bank’s income. Examples are overdraft fees, late payment 
fees, international transfer fees and penalty fees. “The average household in the US ends up paying over $200 
annually in overdraft and bounced check fees alone. Along with interchange, these fees add up to more than 
50% of revenue for large banks.” (Karkal, S., ‘’How Do Banks Work?’’)
As mentioned, banks gain money from international transfers fees. This is possible through an added fee of 
up to 5% onto international transfers. This fee is mostly paid by the user  (Abrahams, D. “How do banks make 
money on international money transfers?’’)  Since travelling and migrating is gaining more and more popularity 
(see users), it is to assume that this income will increase for the bank throughout the next years.

External product and service providers 
This stakeholder includes the people and organizations, which deliver a chargeable product to the user. For 
example stores are product/service providers.
When comparing cash and card payment, there are several advantages and disadvantages for product and 
service providers (NIBusinessInfo, ‘’Using payment cards for your business’’).

Advantages of card payment:
• It encouraging impulse purchases because the customer doesn’t need to have cash with them.
• If a customer has to leave to get cash, they may not return.
• It reaches a wider customer base. This way the providers can accept payment by phone, mail and 

online.
• Improved security, the providers hold little or no cash in stock.
• Card payment eases the administration. A regular statement of card transactions is easier to reconcile 

than numerous cash transactions.
• Cards can be used internationally and currency conversions are handled automatically, offering an 

important payment method for tourist-sector businesses or those selling to consumers overseas.
• In a majority of cases, the customer’s account is checked to ensure the funds are available. In most cases, 

an authorisation for the payment is given. However, a card authorisation does not guarantee that the 
payment will not be charged back in the future.

There are also disadvantages to this method opposed to paying by cash. Disadvantages:  
• Accepting cards can increase the exposure to fraud.  
• To accept and process certain major charge cards - including American Express and Diners Club - you 

must reach a separate agreement with the charge card company.
• You will need to train staff.  In the technical and administrative issues of processing a card payment, as 

well as in fraud prevention measures.
 
All of these factors should be taken into account when designing a new system. In order to make users 
attractive for product and service providers, both paying methods and their advantages need to be combined 
in one system.

The Environment 
Social
Whether the users pay in cash or with card, there is usually people surrounding them. The person standing 
behind the counter on one side and the user, perhaps together with other customers, on the other side. 
Paying is a private act. It should only be visible for the customer and the receiving end. The user should not be 
bothered by others or be worried that third parties will receive their information during or after payment. 

When paying in stores, there is often people queuing up. If a payment takes a long time, it may bother them. 
Causes of this prolonged duration could be  that the payment system is not working efficient enough or that 
the actions which should be done are not obvious. These are characteristics of poor design. Customers paying 
with such a system may get frustrated or stressed, which influences the other people in the queue as well. 
Sometimes, people have to share costs with each other. There can be situations in which one person (person 
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X) insists on paying in advance for the whole group. The group agrees on making sure that they all pay back 
the right amount of money back to person X. This can either be done by cash or through an online transaction.
In the situation of paying by cash, everyone can pay the right amount to X. Though, the paying people should 
have enough cash on them and X has to be able to return change if the amount to be payed is exceeded. In 
the situation of online payment, other issues may occur. People may forget about the fact that they have to pay 
X,and It can take several days  for X to receive all the money.

Technical
The technical environment includes online payment, card payment with or without pin code, transactions, and 
cash payment at machines, such as vending machines. The technology needs to be able to confirm the right 
amount of money has been transferred or given and if paid in cash, give back the appropriate amount. Most of 
the time, there is no person to assist the user when paying in a technical environment. Therefore the usability 
of the device is of high importance.

Organisational 
The people behind the counter in stores need to be able to help the customers, in case of problems or failed 
payments. The product and service providers need to accommodate the employees with the right equipment 
and should also be able to fix this equipment in case of operation errors.
 
Physical
The physical environment includes cash and card payment. When paying by cash, there is no additional 
technical tool required. The user can easily  execute the payment, by exchanging  a set amount. Although 
using cash seems to lose its popularity (See Stakeholders), in certain places with little or no electricity and 
internet, such as markets or other outdoor events, it is still the most convenient payment method. 
Card payment always requires electricity and an additional payment tool and is therefore a more appropriate 
paying method for indoor situations.  Additionally, strong sunlight may make it  difficult to see screens.

User experience goals
When designing a payment system, the user should have a pleasant experience. Since the goal of the product 
is to provide a deeper understanding of the spending behaviour, four main aspects to achieve this goal are 
discussed below.

Cognitively stimulating
A product revolving around payment methods should be cognitively stimulating. If the product can raise 
awareness for the amounts users are spending and stimulate the user to think about their spending, the 
product’s goal is achieved. In the given case of dealing with foreign currencies it is important to provide the 
value of the foreign currency compared to a familiar currency.

Annoying
A product may be considered as annoying if functions of the product are not working properly or the product 
distracts the user in their routines. Therefore, it is important to keep in mind that the designed functions are 
well-made, simplistic, intuitive and do not interfere with the daily life. When designing for currency exchange, 
annoyment can be caused by confusion. The user  wants to have a quick answer to their requests. 

Helpful
The design should help the user manage their payments and to keep a simple overview of their spendings. If 
the design does not help the user more than the current payment methods do (e.g. check balance online), it 
misses its functionality and purpose.

Satisfying
Satisfaction is a main reason why a product or service is preferred. The design will satisfy the user if no 
additional effort is needed, compared to current payment methods and balance checking. Travelers should for 
example not be asked to undertake extra steps for every new country they travel to, since they tend to switch 
locations often.
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Contextualized definitions of usability goals
Elements of Usability (ISO 9241):
• Effectiveness
• Efficiency
• Satisfaction

Discussed for the case of card payment.

Effectiveness 
The number of fatal errors while paying by card is not remarkable. More than 90% of all card payments are 
successfully completed. People no longer read the manual to carry out the key tasks involved in the card 
payments. This is related to learnability and memorability of the product, which are important elements for the 
usability of a product or service.

Efficiency
Most card payments can be successfully executed within a minute. The user needs to press four buttons for 
entering their pin codes and one extra button to confirm. Since the time spent is not too much for a successful 
transaction and the effort put into is not too much to use a pin machine, card payment is preferable for the 
user.

Satisfaction
More than 75% of the people prefer card payment (Holmes, T. E., 2016). Therefore the majority of users rate 
card payment as more satisfying than cash payment. The only aspects which could make people feel less in 
control with card payment are security concerns like being hacked or losing the card.
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Interviews and Personas - Week 2
Process
Hypothesis Personas
By individually creating hypothesis personas, the first outlines of the target group consisting of young adults 
who deal with foreign currencies, are drawn. They will later deal as foundation to formulate interview questions.
Through the personas, four main difficulties, which are shared by the target group emerged:
• Difficulties with common payment methods in other countries (cash vs. card)
• Difficulties in understanding the value of foreign currencies and how much money is actually spent, which 

easily leads to a lost overview of the account balance
• Difficulties in keeping up with the (sometimes rapidly changing) exchange rates, which leads to time 

consuming and incorrect calculations
• Difficulties in knowing the appropriate price for products or services in a foreign country and their currency, 

which leads to overpayment
(The hypothesis personas can be found in Appendix IV)

Pilot interviews to final interview
Based on the hypothesis personas, ethnographic interviews are prepared individually. These interviews help to 
understand young adult’s needs for the new payment and overview system with a focus on foreign currencies. 
Furthermore, the pilot interviews deal as “test interviews” to filter out questions and gain experience for the final 
interview. 
A well prepared interview builds a bridge between hypothesis personas and the final personas by confirming 
or disproving assumptions. The interview questions are chosen from successful questions from individual 
pilot interviews. The common aspects of the chosen questions are that they are not steering participants 
to an answers, they are encouraging storytelling, they are focusing on the goals instead of tasks, and they 
give freedom for answers but not let participants to decide the design choices in a direct manner  (The final 
interview questions can be found in Appendix – Week 2)

The interview includes different types of questions. There are Goal questions to provide insight on how user 
experiences the current payment systems and encourage them to describe what they are missing. Examples 
are:
• What do you need to know before/during/after exchanging money? What do you need to know to feel in 

control of your spending?
 There are Workflow questions to gather information on the process of the current activities taken by 
the young expats/ traveler, to know the occurrence of their related actions, and to investigate the different 
conditions and environments:
• How do you keep an overview of your spending, when using a different currency?

There are Attitude questions to know what needs to be  avoided and to take necessary precautions, to 
prevent all possible disaster scenarios. For example:
• What is the most unpleasing situation you do not want to face when dealing with different currencies? (ex. 

buying something in a different currency and realizing that the product costs a lot more than you thought)
 
The interview was conducted with 13 young adults, more than half of them are international students or 
expats, the remaining are frequent travellers. All the interviewees were students of the Technical University of 
Eindhoven who deal ot have dealt with a foreign currency. The interviews were conducted face to face to not 
only gain literal insights and evoke storytelling, but also to investigate the facial expressions and gestures of the 
participants. After conducting the interviews, usable information from each interviews was selected and put 
together, to create a structure, which can be used when creating the final personas.

For the complete set of questions, see Appendix IV.

Results
After analysing the gathered results, the answers again formed a structure of the same four types of difficulties, 
which are commonly experienced. These difficulties mainly become clear through the answers of the ‘Goal’ 
questions. The answers for the ‘Workflow’ and ‘Attitude’ questions lead to the information in the personas. 
These answers also help to specify the requirements later on and to estimate the environment in which the 
product is used.
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 Struggles faced in common are: 

• Having a problem with keeping track of the balance;
• Having uncontrollable spending habits;
• Not being able to adapt different currencies;
• Safety and reliability concerns.

The graph shows the occurrence of a problem among the interviewee. Based on these results, the following 
two personas were created to help determine a conceptual design outline of the system needed.

0 1 2 3 4 5 6 7 8 9

Neutral

Struggles faced in common

Balance control

Spending habits

Safety

Currency adaptation

Have not Have
Graph 2: Struggles faced in common.
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Requirements, PCA Cycle, and MAC - 
Week 3
Requirements Specification
Table of Contents

Functional requirements
  1. Functional and Data Requirements

Non-funcitonal requirements
  2. Look and Feel Requirements
2.1. Appearance requirements
2.2. Style requirements
   3. Usability and Humanity Requirements
3.1. Ease of use
3.2. Ease of learning
   4. Performance Requirements
4.1. Speed and latency requirements
4.2. Safety critical requirements
4.3. Reliability and availability requirements
4.4. Robustness and fault tolerance

For the following requirements the “Customer dissatisfaction”, “Dependencies”, “Conflicts”, “Supporting 
materials” and “History” were not discussed.

Requirement #: 1 Type of requirement: 1

Description:

Rationale:

Fit criterion: 

Customer satisfaction:

The system should provide the user with a simplified overview 
of their balance and spendings.

In a sample of 30 users, 25 should immediately understand the 
provided overview.

The purpose is to help the user keep an overview of their 
spendings in foreign and native countries.

Banks: 1 Users: 5 Product/Service Providers: 1

Requirement #: 2 Type of requirement: 1

Description:

Rationale:

Fit criterion: 

Customer satisfaction:

The system should communicate the currency rates to the user 
when demanded.

AWhen testing, all users in different places should be able to 
receive the matching currency exchange rate when demanding 
it.

A frequently updated database of currency rates will provide 
the user with the right information.

Banks: 1 Users: 4 Product/Service Providers: 1

Requirement #: 4 Type of requirement: 2.1

Description:

Rationale:

Fit criterion: 

Customer satisfaction:

The product should not be bigger than regular wallet size.

The product should fit within the regular sizes of wallets: 
10cm x 10cm x 2cm.

In order for the product to be handy, it should easily fit in 
pockets and purses.

Banks: 3 Users: 5 Product/Service Providers: 1

Requirement #: 5 Type of requirement: 2.1

Description:

Rationale:

Fit criterion: 

Customer satisfaction:

The used colors should be plain and modest.

A sample of 30 young adults in different countries use the 
product in a crowded environment. If the surrounding people 
look at the product or the user longer than 4 seconds, the 
colors chosen draw too much attention to the product.

Users should not attract any extra attentions while being in a 
different country to prevent becoming a target and have the 
same safety level as other customers. Modest colors also result 
in a trustworthy look.

Banks: 3 Users: 4 Product/Service Providers: 2

Requirement #: 3 Type of requirement: 1

Description:

Rationale:

Fit criterion: 

Customer satisfaction:

The system should allow the user to execute international 
payments, cash withdrawals or online transactions.

The system should be able to complete payments, withdrawals 
and transactions in all countries.

To maximize functionality, the user should be able to perform 
common payment actions with the product.

Banks: 4 Users: 5 Product/Service Providers: 3

Requirement #: 6 Type of requirement: 2.2

Description:

Rationale:

Fit criterion: 

Customer satisfaction:

The style used for the system should represent the banks that 
provide it.

The style should be professional and in the (branding) style of 
the bank providing the system. 

Both banks and users want to recognize where the system 
belongs to. When lost it can easily be given back and for the 
branding of the bank it is good that others know who provided 
the system.

Banks: 5 Users: 3 Product/Service Providers: 1
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Requirement #: 10 Type of requirement: 4.2

Description:

Rationale:

Fit criterion: 

Customer satisfaction:

The system cannot be hacked to provide security to the banks
and users.

A group of 10 professional hackers should try to hack the 
system. If none of them succeed, the product’s performance is 
up to good standard.

Since the product revolves around money, the privacy of
the user should be highly prioritized. Therefore, the hackability 
of the product has to be minimized.

Banks: 5 Users: 5 Product/Service Providers: 2

Requirement #: 11 Type of requirement: 4.3

Description:

Rationale:

Fit criterion: 

Customer satisfaction:

In situations with no internet connection, the system should 
still be able to provide information and be able to execute its 
functions.

Test all functional requirements without working internet 
connection.

When visiting a foreign country, young adults often do not have 
mobile data. Therefore the system needs to download data 
when a working connection is available, and still be able to 
provide it without a connection. 

Banks: 1 Users: 5 Product/Service Providers: 4

Requirement #: 12 Type of requirement: 4.4

Description:

Rationale:

Fit criterion: 

Customer satisfaction:

The product should endure multiple falls from approximately 
150cm, as well as pressure acting upon it.

The product should still work after a 100kg person has sat on 
it 40 times, and it has been dropped from 2m 40 times.

Since the product may be stored in back pockets of the users, 
it is important that it can endure users accidentally sitting on it, 
as well as drops from approximately 150cm height.

Banks: 1 Users: 5 Product/Service Providers: 1

Requirement #: 7 Type of requirement: 3.1

Description:

Rationale:

Fit criterion: 

Customer satisfaction:

The system should operate in the English language on an 
intermediate level (B1), which is generally understood by young 
adults.

In a sample of 50 young international adults or frequent 
travelers, with at least a B1 english degree, 90% (45) should be 
able to use the system without further instructions.

The system needs to be understood by users from different 
nationalities, therefore the most commonly known language 
was chosen.

Banks: 4 Users: 4 Product/Service Providers: 4

Requirement #: 8 Type of requirement: 3.2

Description:

Rationale:

Fit criterion: 

Customer satisfaction:

The interface of the system should be clear in a way that the 
user is able to perform the desired action without making 
mistakes.

A test should be conducted with 50 young adults to execute a 
transaction. At least 85% of the times, no mistakes may be 
made when first trying the product/service.

A clear interface will guide the user to perform the right actions.

Banks: 1 Users: 4 Product/Service Providers: 5

Requirement #: 9 Type of requirement: 4.1

Description:

Rationale:

Fit criterion: 

Customer satisfaction:

The use of the system should require less time than current 
options to pay, check your balance (mobile app, bank) or check 
the currency rate (internet).

In a sample of 50 young international adults or frequent 
travelers,who have previously used the system, 90% (45) 
should be faster in gaining information through the system, than 
through current options.

The system needs to be more efficient than current options, in 
order for the users to be satisfied.

Banks: 1 Users: 5 Product/Service Providers: 4

Perception, Cognition, Action Cycle

When displaying information to the user, several perceptual factors need to be taken into consideration. The 
system needs to notify the user about occurrences, such as a decrease of their balance below a set threshold. 
To provide the actual information about the users’ spending behaviour or the local currency exchange rate, 
there are several displaying options, which will be discussed in the QOC analysis of chapter 4. 
In order for the user to trust the product on their travels, it should feel robust and strong, more than elegant. 
Yet this does not mean, that the product has to be unnecessarily big. A simplistic design may be obtained 
by minimizing the functions and interaction possibilities. Young adults will not use this product on a daily 

Visualizing spending

Spending should 
be visualized
in a clear way

Notification

Noticeable, yet 
without attracting 
attention

User checks their
balance

Understanding of
spending behaviour

Adjust spending,
becomes aware of 
value of money

Buying/not buyingDecision making
Visualizing currency
exchange

Currency exchange
data provided and 
presented in a
simplified way

Create

Influence

3.1 Perception, Cognition, Action Cycle
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basis, but only during their time travelling or the first months in a new country. Therefore it is important the 
design supports a high memorability. The users to not want to learn the product new, every time it is used. 
This memorability is achieved, because the functions of the product itself (paying, transferring, withdrawing, 
showing exchange rate) are highly familiar to the user, simply the smart combination of all the functionalities 
into one handy object is a new experience.

Mapping, Affordance and Constraints
Since the Mapping, Affordance, Constraints analysis is not related to the designed system, it can be found in 
Appendix V.
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Concept development - Week 4
Use Scenario
Lia is on a holiday in Japan. After a long day of sight-seeing she wants to buy some fruit to eat in her hotel 
room. She goes to a supermarket and finds some fresh melons. Lia is somewhat familiar with the Japanese 
Yen, but she’s not sure if 470 JPY is an appropriate pricing for the melon. 
Lia chooses to use her new device to scan the price of the melon. The device immediately indicates, that the 
melon is worth 3.94€, and that this is too expensive. Even though, the price seemed alright to Lia’s European 
standards, it is too expensive for Japanese pricing.
Lia chooses to leave the Melon in the supermarket and buys some juicy mangos in the kiosk across the street. 

Use Case Task Description
Use Case: Currency
• The user activates the scanning of the device.
• The user inputs the pricing of the product, by scanning its barcode
• The system outputs the amount of money, in a familiar currency to the user. 
• The system indicates, whether this is an appropriate pricing for the product, depending on the user’s 

location
• The user learns about the value of the different currency.
Task descriptions for other functions of the system can be found in Appendix VI. Though, they will not be 
discussed in the scenario or the following QOC analysis.

Concept Description
The system is designed for young adults who are exposed to a foreign currency. The aim is to provide a 
deeper understanding of different currencies and the user’s personal spending behaviour. 
To achieve this, the system consists out of two main functionalities. 
• It converts prices to familiar currencies and provides information about the appropriate prices for the 

current location of the user. 
• The user may receive information about their balance and recent spending behaviour. Furthermore, the 

user can add a spending limit, which the system will give feedback on.
To keep the system familiar and practical, the functionalities of current payment methods are embedded; The 
user may pay and transfer money with the system. 
 

Question - Option - Criteria QOC - ANALYSIS
Question 1: How can  the user input the price of a foreign product to receive the value in a famil-
iar currency?

Possible design interaction options
• The user takes a picture of the price.
• The user scans the price (barcode).
• The user tells the price to the system. 
• The user can input the price on a slider. 

Design Criteria 
Design criteria are aspects, against which the possible interactions will be evaluated. 

Minimal number of actions (efficiency)
• The actions should take less time than current similar methods for checking a price of another currency do.

Users can easily learn and understand how to interact (intuitive usage)
• An easy way of learning how the system works, saves the user time and increases the enjoyment the user 

has with the system. 

The user should not attract any attention by their surroundings
• People should not be able to recognize who comes from a different country, safety is priority. 
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The technology used has to be robust
• It should last, the product should endure falls and force working upon it. 

Minimal amount of errors
• To enhance usability of the product.

Likert scale from 1 - 5 (5 = the interaction perfectly fulfills the criteria)

Average Minimal number 
of actions

Intuitive usage Not attract 
attention of 
surrounding

Robust 
technology

Minimal 
amount of 
errors

Total 
score

Picture 4 4 3 5 3 19
Scan 5 4 3 5 4 21
Voice 
control

4 2 1 5 2 14

Slider 3 3
Relation between money 
and slider might be unclear, 
depends on design

5 4 4 
Because of 
preciseness

19

Discussion - Question 1
Concluding from this QOC analysis, the interaction of scanning meets the criteria best. The only criteria on 
which scanning scored ‘low’ was the criteria of not attracting attention from the surroundings. This criteria is 
rated with a 3, because scanning a product in a shop was considered to attract some form of attention. This 
interaction is becoming more and more normal nowadays though, due to the implementation of self-scan 
services in many supermarkets. 
Voice control is really lacking value compared to the other possible interactions. Out of a maximum of 25, it 
only got a score of 14, even though it is  a viable technology to use in present technological devices. The major 
issues with voice control are, that it attracts too much attention in public, since it often requires loud speech 
and repetition Moreover, it is vulnerable for errors because speech, especially with accents, can still recognise 
wrongly, and a noisy public environment adds to the errors. 

Question 2: How can the user receive information about whether the purchase is cheap or expen-
sive compared to the local average pricing, after a price has been put in the device?

Possible design interaction options
• The user will receive the information through coloured LEDs on the device. 
• The user will get notified by vibration when a product is priced too expensive.
• Symbols indicate whether it is a “good or bad” purchase on the device.
• The user will get notified by different sounds to indicate if the product is expensive or cheap. 

Design Criteria
The user should not attract any attention by their surroundings
• People should not be able to recognize who is a tourist or comes from a different country, safety is priority. 

The user may show the outcomes to others 
• Since travelers are often in groups they might want to discuss the outcomes with their friends. 

Furthermore, the user has the option to confirm the information with locals, in case of doubt. 

Understandable and accepted by all cultures
• The meaning of the used notification style should be clear to most cultures, since the product will be used 

in an international context.

Helps the user to learn and understand a new currency
• In order for the user to get familiar with the currency, the system should teach the user about the currency.

Table 4.1 QOC analysis for question 1
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The technology used has to be robust (while staying affordable)
• It should last, the product should endure falls and force working upon it. 

Joint 
group 
scores

Not attract 
attention of 
surroudnings

Show outcomes to 
others

Accepted/un-
derstood by all 
cultures

Learn/under-
stand foreign 
currency

Robust 
technology

Total 
score

Colored 
LEDs

3
Colors may 
be seen by 
others but 
only attract 
attention 
in a dark 
environment

4
If the LEDs stay on 
after the product has 
been scanned, it can 
be shown to others

3
Colors have
different meanings 
in different 
cultures.
(Translatemedia. 
Color Cultures)

3
Different sounds 
may indicate 
different stages of 
the system

3 16

Vibration 5
Intimate signal

2
in order to show 
the outcomes with 
others, they have to 
hold the device

5
Vibration is 
perceived the 
same in all 
cultures

1
Vibration can only 
indicate a single 
state, therefore 
the learning 
possibilities are 
limited

4
Sitting on 
the device 
may hinder 
the vibration

17

Symbols 
on screen

4 5
Symbols on a screen 
can easily be shown 
and understood by 
others

2
Symbols differ 
between cultures.
(Cliff’s Notes. 
Symbols and 
Language in 
Human Culture)

5
Symbols on 
screen can 
visualize things 
in an explaining/
educational 
manner

2
Screens may 
break easily, 
especially 
when 
travelling

18

Sound 1
In order for 
the user to 
hear the 
sound, it has 
to be louder 
than the 
environment, 
therefore 
others will 
hear it as well

3
In order to share 
the sound, it needs 
to stay on for a 
while, which is not 
convenient

4
Sounds may 
be perceived 
slightly differently, 
depending 
on a cultural 
background

3
Different sounds 
may indicate 
different stages of 
the system

5
Speakers 
are often 
built 
robust(as in 
waterproof, 
shockproof 
etc.)

16

Discussion - Question 2

In this QOC analysis, possible design options to inform the user about the appropriate pricing of products were 
scored on a likert scale from 1-5, depending on criteria they should fulfill. The initial score outcomes show, that 
symbols on a screen are the best option to inform the user, when they are spending too much money for a 
product depending on their location. Symbols are an educative way of informing someone, yet they may not 
be universally understood. 
A short description for the motivation behind the options and their scores can be found in the table 4.2.

After doing the first QOC analysis, it appeared that certain criteria are of higher importance for the design than 
others. 

The goal of the design, is to create a deeper understanding of a foreign currency. Therefore the user needs to 
learn while using the product. Due to this, the following two criterias are weight the highest (times three): 
• Helps the user to learn and understand a new currency
• Understandable and accepted by all cultures

Table 4.2 QOC analysis for question 2
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For the user to stay safe and to trust the product, it is important to 1) not generate any attention from other 
people than the user, and 2) give the user the option to show the outcomes to others. Both these criteria are 
directly related to the user experience and the effectiveness of the system, yet they do only indirectly support 
the goal of the product. Therefore these two criteria are chosen to be weight double.

Even though a robust technology will make the product more endurable, it does not directly influence the user 
interaction. Furthermore young adults are used to taking care of fragile technological objects on a daily basis. 
Therefore, this criteria is less important for the design decisions and weight the least.

The new scores do not change the finding, that symbols on a screen are the best indicator, when the 
user spends too much money on a product depending on the location they are in. Yet, they give a better 
representation of the complexness of the system.

Average Not attract 
attention of 
surroundings 
x2

Show outcomes 
to others x2

Accepted/
understood by 
all cultures x3

learn/under-
stand foreign 
currency x3

Robust 
technology 
x1

Total 
score

Colored 
LEDs

6 8 9 9 3 35

Vibration 10 4 15 3 4 36
Symbols 
on screen

8 10 6 15 2 41

Sound 2 6 12 9 5 34

The personal scores can be found in Appendix VI

 
 
 
 
 
 

Table 4.3 QOC analysis for question 2, taken weight into account
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Prototyping - Week 5
Through the paper prototype, the goal is to test the functionality and user experience: How comfortable is it to 
scan prices in the store? Do users instantly understand the value of the unknown currency? 
Another aim is having some implementation ideas about the concept: Where should the scanner be located on 
the product? What is the ideal size for the product? Moreover, we want to get some insights on the look & feel 
aspect: Which of the chosen symbols is universally understood the best? Would users mind using the product 
in this look?

The prototype visualizes the ‘scanning & getting feedback on price’ feature of the final product. The feedback 
is about the price of the target product compared to the average price of the same product in the region. 
The interactions users need to do step by step are; scanning the barcode of a product, waiting for response, 
receiving the feedback with preferred set of symbols, and evaluating the feedback received to make a decision 
like described in PCA cycle. The simple task description follows as:

• User scans barcode of product
 Goal: System recognizes the price
 Sub steps:
  - Prototype processes barcode
  - The barcode is evaluated
  - Prototype presents symbol to user

• User sees symbol
 Goal: allow user to make decision based on the symbols
 Sub steps:
  - User focuses on the screen after scanning the product
  - User is shown a symbol

Image 5.2 task description

Image 5.1 use of the paper prototype
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Expert evaluation -Week 6
In the expert evaluation, both a cognitive walkthrough and a heuristic evaluation are conducted. The results are 
a joined conclusion, regarding the outcomes of both methods.

Cognitive Walkthrough
During this evaluation, complete tasks and the problems the user may face are considered. 

Task 1: User scans barcode of product.
Will the customer realistically be trying to do this action? 
Yes, since this action will lead to a seeked explanation about the pricing.

Is the control for the action visible? 
No, it is not indicated how to scan the product, or if buttons need to be pushed to activate it. 

Is there a strong link between the control and the action? 
Yes. The user is used to this action and the technology from cash outs.

Is feedback appropriate? 
No, there is no direct feedback whether the scanning was successful. Yet, the user will be able to see a 
symbol on the screen indicating, whether the product is priced appropriate, as well as the value of the price in 
a familiar currency.

Task 2: The user looks at the screen to see a symbol, indicating whether the pricing is appropri-
ate.
Will the customer realistically be trying to do this action? 
Yes, since this action will lead to a seeked explanation about the pricing.

Is the control for the action visible? 
No, there is no indication that the user should be watching the screen after scanning the product.

Is there a strong link between the control and the action? 
Yes. The user is expecting a result of the device after scanning the price.

Is feedback appropriate? 
Yes, the symbols provide understandable feedback.

Heuristic evaluation
In this evaluation a closer look at the concept is taken. Different functionalities are analyzed using premade 
heuristics. The complete analysis can be found in Appendix 6. Beneath are problems, which were found 
through conducting this evaluation. 

Interaction Problem Report
The heuristic that is violated:   #1 visibility of system status.
Description of problem:   There is no indication of the system status.
Possible causes of problem:   When the user scans the barcode, the product does not provide any  
     feedback so the user has no idea if the process is working. The user  
     waits with no information until the system recognizes the barcode and  
     displays the outcome of the scanning.
Expected consequences of problem:  Major: when the machine takes some time to process all the data, the  
     user may be confused. In the meantime, user may try to scan it again,  
     thinking the previous scanning process was not successful. In this case,  
     the system may give a fatal error.  
Possible Solution Idea:   Providing a system status for each steps that possibly takes time to   
     prevent user getting confused.
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The heuristic that is violated:   #2 match between system and real world.
Description of problem:   There is not enough number of symbols associated with different   
     cultures.
Possible causes of problem:   There are too many different cultures around the world. It is not realistic  
     to include every culture.
Expected consequences of problem:  Cosmetic: When the product used in a country which is not addressed  
     by the designer, the user may not choose her favorite symbols to use.
 
The heuristic that is violated:   #3 user control and freedom.
Description of problem:   There is a lack of user control.
Possible causes of problem:   The steps are not clearly explained with the product.
Expected consequences of problem:  Major: User may not know that they need to scan the barcode first and  
     after scanning they may not know what to do as the next step.
Possible Solution Idea:   Providing a system status together with information on future actions.
 
The heuristic that is violated:   #9 help users recognize, diagnose, recover from errors.
Description of problem:   There is no error messages included in the system at all.
Possible causes of problem:   In the first phase of the design, the whole attention given to the cognitive  
     walkthrough of the product. Possible errors were ignored.
Expected consequences of problem:  Minor: When the system gives an error, user may confused and do not  
     know what to do.
Possible Solution Idea:   Including the error messages in the system with a clear language   
     without code and maybe together with possible solutions to the error. 

Conclusion 
After conducting two different expert evaluations focusing on the scanning and its feedback, several problems 
of the concept became clear. 

The heuristic evaluation showed, that there is no indication, whether a scan was successful or failed. Especially 
a failure without informing the user may cause confusion. To outgo this problem, the system should give 
an error message and optional solutions. This should be displayed in a language understandable for a user 
without expertise knowledge. 
Additionally, this evaluation revealed that there is no option to activate the scanning. The scanning could 
always be active, yet this may drain the battery of the product. Possible solutions for this problem could simply 
be an activation button. 

In the cognitive walkthrough similar flaws became obvious. There is no feedback whether a scan was 
successful. Yet, the user will be able to see a symbol on the screen indicating, whether the product is priced 
appropriate, as well as the value of the price in a familiar currency. But the user does not receive any indication 
that they should be watching the screen after scanning the product. 
In order to increase the usability of the product a link between scanning and looking on the screen has to be 
created. This could for example be a vibration signal, once the scanning was done successfully.

Both evaluations gave interesting insights about the system, that were not yet thought of. While the heuristic 
evaluation follows general design principles and lets the expert look at the system as a whole, the cognitive 
walkthrough focuses on specific tasks the user executes with the product. Therefore, the answers to a 
cognitive walkthrough are mainly indications of missing feedback to the user. The heuristic evaluation shows 
more general problems of the system, as in this case for example the battery usage. 

In order to include the problems found in the concept, it would be important to go through another design 
process, to find usable and efficient design solutions, matching the target group and the usage environment. 
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User evaluation - Week 7
Decide framework
1. Determine goals 
One of our formative goals is that the user should be able to know if the product is expensive or cheap. This 
will be done by comparing the average price of the same product in the region with the scanned product. 
Another goal is that we want the user to understand the symbols and that the user will buy or not buy a 
product based on the symbols. 
Our summative goal is that users know what to do with the scanner intuitively when it would be put on the 
market, put in use.

2. Explore questions to be answered
We divided the questions we want to have answered in three categories:
Role 
 Do the user understand if the price of the product is expensive or not? 
 Do the symbols influence the users’ buying behaviour?
Implementation
 Is the location of the scanner logic to the user? 
 Is the size and form of the product easy in use? 
Look & Feel
 What symbols are most preferred by users?
 Does the look of the symbols motivate users to buy or not buy a product? 

3. Choose approach & combine techniques 
We will have make use of a low-fi living lab, we try to make the environment look like a store by providing them 
with items e.g. Moreover, it will tend to be a lab research, because of this short period of time for preparations. 
We will do usability testing: recording the performance of typical users doing typical tasks.

4. Identify practical issues 
We wanted to know how much time the test will take, so we made a protocol of session with timeline:

Minutes Activity
1 minute Introduction of our test, consent form, making users feel 

comfortable, explain what we expect

1 minute Let user choose, which set up symbols to use. 
Ask, why those symbols

2 minutes Let the users scan product, and decide whether the price 
is expensive, and decide if they want to buy it or not. (not 
explaining how to scan how to get feedback or how to choose)

1 minute Afterwards question, if the device influenced the user
Thanking them & interview shortly

Our used participants should be international students, or frequent travelers between the age of 16 and 22. 
To have fair results, we should make the test environment same for all persons: we will keep the test room the 
same.

5. Decide how to deal with ethical issues
Possible ethical issues are mostly lying in the collection of data. If we want to share the information of people 
about their spending to for example third parties, privacy should always be taken into account. Using pictures 
of the user test for as well the report as for further presentations and online use, requires a consent form to 
make sure participants know what they are getting themselves into.

6. Evaluate, interpret and present data
Results of user test:
• Most chosen symbol was: thumbs up and down. Yet, this user test does not really validate whether this is 

the symbol that is understood best. There are many other factors, that will lead to choosing a symbol. e.g. 
aesthetics. In this case, we think the familiarity is a big factor in the resulted favorite symbol. 

• People are confused about the relation of scanning the product and receiving symbolic feedback. This 
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matches the outcomes of the expert evaluation. Some of our participants thought the symbol shows if the 
amount of money they still had on their balance would allow them for buying the product, some others did 
not understand the symbols at all.

• Participants would like to see the euro equivalent of the purchase, to understand its value

Conclusion: 
User test outcomes were insightful and could be the foundation for improving the feedback system or a 
second user test. It should be kept in mind that the sample only consisted of 12 people with an educational 
background in industrial design. Therefore, the test persons often know, which aspects to look at, which 
behaviour is expected and which behaviour is not. 

Redesign proposals
• We should make the look of the scanner a more obvious, intuitive perceived scanner;
• The prototype should give a price indication on the scanner in a familiar currency;
• The prototype should show the symbol in combination with the familiar currency value. This indicates what 

the symbols mean more clear.

Thought exercise
Goal of the study
One of the goals of this study is to discover whether or not the user is able to determine if the product is a 
good buy. Another goal is to find out if the shown symbols can help the user make a decision on buying the 
product or not. Ultimately, we want to see if the design is intuitive to use.
 
Tasks, users and measures decided upon
The tasks users need to fulfill are the following:
After filling in the consent form [see Appendix IX), they are asked to fill in another form. On this form, they 
indicate their age, gender, if they are a traveler or an expat, native country and their most frequently visited 
countries.

Then, the users are asked to check one of the sets of symbols shown on the form [see Appendix IX]. After 
that, the actual design can be tested. The users are given the design and are asked to buy one of the products 
in front of them by scanning the barcodes. The four products are presented in a similar way, though there is a 
different price with different currency per product. After one of the products are scanned, the corresponding 
symbol will be shown to the user on the device. Then, the user has to decide whether or not to buy the 
product.

By setting up our user test in this way, several things can be tested concerning the functionality of the 
prototype. Apart from the quantitative data from the forms, qualitative data can be gathered by observing what 
the users do after some instructions. If the user has no idea where to begin or how to start, he will be guided 
by instructions. These instructions do not lead them through the right tasks which have to be fulfilled, yet they 
let the user think of what they should do next.

Discussion
During the user test, 12 participants used the system. The given task was to scan several prices in unknown 
currencies, and depending on the symbolic feedback, decide whether it would be a good purchase. 

• Cannot really ask users which set of symbols they like best because there are too many influential factors.
• Many of the users struggled with the meaning of the symbolic feedback. 
• Some users did not know how to grab the system, one of them thought the scanner was a grip to hold the 

device, which is interesting but not really valuable because in real life the scanner would not be cut out.
• Users were waiting for an indication of successful scanning 
• Users would have liked to see the euro equivalent 
• Compared to the expert evaluation: completely different things but same general problem: missing 

feedback
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Personal reflections
Sira van Alebeek
At first I was afraid that User-Centered Design would be a repetition of what I already learned in the USE 
learning line of Human in Technology. I was not sure if much new information would be provided. When 
we started the first lecture we gained the design cycle and we got information we would go through all of 
the phases including different techniques and methods that are possible to use. Here I was a little bit more 
optimistic but I wondered if these techniques were going to be new.
During the course I found out I did not know all of the content yet. I never made any persona’s for example, but 
after working with them I found out I really like to work with them to create a framework for the users of your 
design. It clarifies what problems may be found and helps you to empathize with the users.
I learned how important it is to stay general in the beginning of a user-centered design process, so you will not 
limit yourself and the options for your design. However, further in the process you should be more clear and 
specify certain tasks and have specific questions to ask yourself before user testing for example.
Furthermore I gained knowledge about the DECIDE framework for doing user evaluations, which I had never 
heard of before. These small steps all combined, this ‘checklist’ gives a very good overview of the steps that 
have to be taken, before and after doing your user test.  
Finally, I really liked to first make the assignments individually and afterwards come up with a joint outcome. 
This method made sure that although we were doing group work, everyone had knowledge of every step we 
went through during the design cycle. It also resulted in better informed and qualitative outcomes. The course 
User-Centered design offered me many techniques and methods that will be very useful in future design cycles 
and user-centered design processes.
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Alexandra Auer
I was very sceptical about User Centred Design. Before taking the class, I thought it might be a repetition of 
the User Experience course. And even though, some topics did overlap, I learned useful new things about a 
user centred design approach.
Due to my previous projects, I was already experienced in involving the user in my design process. But most of 
the time I would design something how I think the user needs it. And afterwards ask the user for their opinion 
about it.
This course taught me, how to involve the users’ needs and opinions from the beginning to the end of the 
design process. Methods, such as creating personas or formulating design requirements, were completely 
new to me. But, due to my group, I understood them fast and see the impact they can have. For example: 
When formulating the design requirements for our payment system, we were guided to think about different 
topics. And all of a sudden, important aspects of the design, such as its size or robustness became clear to 
us. Previously, we never thought about these details and might have neglected some important ones, if we 
didn’t formulate requirements.
At the “end” of our process we evaluated our design using a heuristic evaluation and a cognitive walkthrough. 
Even though, the concept seemed worked, there were still problems with the design. We never thought about 
the feedback the user receives when a price was successfully or unsuccessfully scanned. Through creating 
these evaluations, we saw the problems and were able to suggest solutions.
Currently I am working on a project about the integration of refugees in Dutch neighbourhoods. There 
were already several moments throughout the project, where we proposed methods learned in UCD to 
continue with the process. For example, we did many interviews and ethnographic studies. We had so much 
information and we did not know how to use it all. So, we decided to formulate the main problems as design 
requirements. This worked extremely well, because it narrowed all the information down, to clear requirements, 
which the design needs to fulfil.
I want to continue using the different methods in my future projects. I think, the more I use them, the more I will 
understand their meaning, and at which point of the process I should implement them.
Thanks to my great group in User Centred Design, I enjoyed this course more than expected. Everyone was 
equally enthusiastic and we motivated each other to work harder. We would often discuss new things learned 
in the lecture, while doing the assignments. Sometimes, learning so many new methods in a fast time can be 
confusing. But due to our discussions and explanations, I understood all the tasks well, and know how to use 
them.
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Yusuf Bayraktaroglu
As a second year industrial design student, what I have missed in my academic development was the user 
centered aspect of design. Throughout this quarter I have learnt to put myself at the user side and be critical 
towards what I design. Most of the assignments includes a hypothetical part, testing part, and updating the 
hypothesis part. One example to this can be; creating the cognitive walkthrough as an assumption to user 
experience, heuristic evaluation for testing this steps and looking them back with a critical eye, and updating 
the concept according to the expert evaluation. Same structure is also visible at the process of creating the 
hypothesis personas, user testing, and forming the final personas. All of these iterative cycles were helpful to 
see my work critically and think about the user from the first steps to the realization. Besides, the weekly tutor 
meetings were directive to the process followed. Sometimes, we found ourselves confused about what we 
are doing. For example, we were not sure what to do for Perception-Cognition-Action cycle and we came up 
with something totally irrelevant. After the feedback received, it turns out that it is a backbone of the concept. 
A proper Perception-Cognition-Action cycle allowed us to decide the important parts of the user interaction, 
their reaction and the possible effects created on the user, and the user actions. Another example; when we 
creating the heuristic evaluation, we have listed everything we think is relevant to the concept according to the 
slides. However, then we figured out that relating them with the heuristic that is violated makes more sense 
thanks to the constructive feedbacks received. After creating the Interaction Problem Report with the violated 
heuristics like ‘visibility of system status’, ‘match between system and real world’, ‘user control and freedom’ 
it was easier to address these problems, comment on the possible causes of the problems, and find the 
possible solutions to the them. 

Additional points:
It was pleasing to work with my team. We have the same vibe throughout the quarter and have a good 
balance of entertainment and work. 
Although, I had experience with user testing before this quarter, it was the first time for me to conduct the user 
test face to face. I found this experience valuable.
I have had hard time contributing my honors academy team, because in my track ‘Smart Mobility’ people are 
working on an advance technical work of the autonomous vehicle we have. In my sub team ‘User Interface’ 
we are responsible for designing a dashboard interface for the car with 3 other students from TU/e. From the 
beginning of the quarter, I have followed and applied the structure of the course User Center Design to my 
honors track. Last week I presented my work and the reactions were positive. People in my track now thinks 
that it is an aspect that we have missed in our track.
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Ward de Groot
When I started this quartile, I was really excited to start with this course. The main reason for that was because 
my interest as a designer lies in involving the user into my designs. The design processes I go through need to 
revolve around the user and getting to know even more about user-centred design was really motivating me. 

With the experience I gained out of other projects, I knew how important the user was in order to make good 
designs. I was really amazed on how much a user can influence the designer’s decisions at that time and I 
still believe this is true. In order for a design to be effective and actually have an impact on someone’s life, the 
designer has to involve the user. Before attending this course, I mainly had practical experience with this. This 
course provided me with the actual reasons why this is so important, as well as granting me tools to improve 
my designs.

I think I got a really good understanding of what going through a user-centred design cycle is like. I also realise 
that the cycle we have been through within this course is just one way to do it, but I think the fundamentals are 
really clear. I am sure that I will use the theory learned within this course again to make even better designs.

I did not only improve my skills on the User and Society competency, but by doing the individual assignments 
and doing the presentations, I was also able to improve my communicative skills by making for example the 
storyboard, presentations and other visuals. 

I think most of the individual assignments were useful to do, because you get to think about all the theory by 
yourself first, before coming up with a joint solution with the other group members. I think this was a really 
good approach to complete all the assignments. Overall, the teamwork within the group was really good and 
meetings were most of the times well organised. It was clear what we had to do for the majority of the time, 
but whenever this was not the case we figured out what we had to do. I enjoyed working with this group a lot 
and I think everyone contributed well to the end result.



Peer review & Group reflection
Sira van Alebeek
Evaluation criteria Alexandra Auer Ward de Groot Yusuf Bayraktaroglu

Attends group meeting(s) and ar-
rives on time

4 3 3

Contributes meaningfully to group 
discussion

4 4 4

Completes group assignment on 
time

4 3 3

Prepares work in a quality manner 4 4 4
Demonstrates a cooperative and 
supportive attitude

4 4 4

Contributes significantly to the 
success of the project

4 4 4

Totals 24 22 22

1.   How effectively did your group work?
Our group worked very effectively and we were always well prepared for meetings with the group as well as 
with the tutor.
 
2.   Were the behaviors of any of your team members particularly valuable or detrimental to the team? Explain.
         Alex was always perfectly on time and took a lot of initiative!

Alexandra Auer
Evaluation criteria Sira van Alebeek Ward de Groot Yusuf Bayraktaroglu

Attends group meeting(s) and ar-
rives on time

3 4 4

Contributes meaningfully to group 
discussion

4 4 4

Completes group assignment on 
time

4 3 3

Prepares work in a quality manner 3 3 3
Demonstrates a cooperative and 
supportive attitude

4 4 4

Contributes significantly to the 
success of the project

4 4 4

Totals 22 22 22

1. How effectively did your group work?
As a group, we worked very effectively on the project. Everyone was equally motivated and put a lot of work 
into the assignments. 

2. Were the behaviors of any of your team members particularly valuable or detrimental to the team? Explain.
Ward had a very motivative attitude throughout the project and always started tasks immediately. He never 
minded to take extra work upon him. Sira and Yusuf are very detailed workers and read over the report many 
times, to make sure we wrote everything right. Additionally, Sira was always well aware of deadlines and made 
sure we handed things in in time. Yusuf went through the assignments, to ensure we do not miss any sections 
in the report.



Yusuf Bayraktaroglu
Evaluation criteria Sira van Alebeek Ward de Groot Alexandra Auer

Attends group meeting(s) and ar-
rives on time

4 4 4

Contributes meaningfully to group 
discussion

4 4 4

Completes group assignment on 
time

4 4 4

Prepares work in a quality manner 4 4 4
Demonstrates a cooperative and 
supportive attitude

4 4 4

Contributes significantly to the 
success of the project

4 4 4

Totals 24 24 24

1. How effectively did your group work?
As a group, we have a good attitude to the group work. Everybody feel responsible what we are doing in 
general and try to contribute as much as possible. Of course there were minor problems sometimes like being 
late for the meeting etc. However, whoever have a minor problem had compensated in the following week by 
taking extra responsibility.

2. Were the behaviors of any of your team members particularly valuable or detrimental to the team? Explain.
Alex: contribution to the general work was very valuable. Whenever we do not know the next step, or 
confused, she takes the responsibility and is a good leader
Ward also feel responsible for whole group many time and complete hard tasks within a short amount of time.
Sira contributed the discussion very well and sometimes come up with an idea when everyone stuck.

Ward de Groot
Evaluation criteria Yusuf Bayraktaroglu Sira van Alebeek Alexandra Auer

Attends group meeting(s) and ar-
rives on time

4 4 5

Contributes meaningfully to group 
discussion

5 5 5

Completes group assignment on 
time

3 4 5

Prepares work in a quality manner 5 4 5
Demonstrates a cooperative and 
supportive attitude

5 5 5

Contributes significantly to the 
success of the project

5 5 5

Totals 27 27 30

1. How effectively did your group work?
We worked really effectively every time we had a meeting. Everyone contributed well and equally.

2. Were the behaviors of any of your team members particularly valuable or detrimental to the team? Explain.
We had a good atmosphere within the team which kept the motivation to work on the assignments and report 
up high.



Appendix III 

Individual Homework Assignments - Storyboards 

Sira Van Alebeek 

 



Alexandra Auer 

 

 



Ward de Groot  
 
 
 
 
 
 
 
 
 
 
 
 



Yusuf Baytraktoroglu 

 

 



Individual Homework Assignments - Usability and Experience Goals 

Sira Van Alebeek 
Relevant user-experience goals 

1. Satisfying, this feeling occurs when you did what you wanted to do: pay & budget 
managing.  

2. Enjoyable, while purchasing something you should feel pleasure: you should be 
happy you bought your product and not be annoyed by the paying system. Secondly, 
when managing your budget you should feel pleasure doing that. 

3. Helpful, paying should be helpful while purchasing products and budget management 
should be helpful in keeping track of your spending. 
 

Contextualised definitions of usability components 
Efficiency: Is this way of paying supporting users in buying wanted or needed 
products/services, and also allowing the user to keep track of their spendings, in the easiest 
way possible? 
Effectiveness: Can you pay and manage your budget with this system? 
Safety: Is the user protected from undesirable situations like violated privacy, robbery and 
skimming, as much as possible? 
Utility: Can users pay for whatever they want and keep track of all components desired for?  
Learnability: Can people pay and manage their budget without spending (a lot of) time on 
learning how the system works? 
Memorability: When learnt how the system works, can people do payments and keep track 
of spendings through this system without a problem? 

Alexandra Auer 
Relevant User Experience Goals 

1. Satisfying: The design should satisfy the user by being easy to use and, if possible, 
no additional effort is needed compared to current payment methods and balance 
checking. If the design does not satisfy the user, it will not be used. 

2. Helpful: The design has to be helpful. It should make it easier to keep an overviewed 
over the account balance and spendings. If the design, in the given design case, 
does not help the user, it misses its functionality and purpose. 

3. Engaging: The product should be engaging in a way, that it makes it easy for the 
user to be engaged in their spending. It has to make spending more transparent and 
provide a simple overview to the user.  
Furthermore it should be engaging in a way, that users see the advantages of 
transparent payment and keeps them using the product. 
 

Contextualized definitions of usability: 
 
Effectiveness: The design is effective, if it allows the user to pay and to easily keep an 
overview over their spending. 



Efficiency: The design is efficient, if it allows the user to check their balance and spending 
with less effort than current payment methods ask for.  
The design is efficient if the user can check their balance in almost every situation and 
environment with a minimal amount of time spent.  
Safety: The design is safe, if the data about the user’s spending behaviour is only provided 
and displayed to the user.  
In case of access of a third party, the responsible bank and the user will immediately be 
informed via a safer medium. 
Utility: The product will have a high usability, if it allows the user to keep a simple overview 
over the spendings, in addition to the functionalities of current payment products: paying, 
withdrawing and transferring money.  
Learnability: The design will be easy to learn if the product sticks to common display 
methods of the already existing functions and keeps the design in familiar graphics for the 
new function.  
Memorability: The usability of the product will be easily remembered, if the functionality and 
design is based on familiar designs and keeps updated with the ongoing trends.  

 

Ward de Groot 
Relevant user experience goals 
 

1. Rewarding: If a rewarding system is linked to the product, you can persuade people 
to use the product more often, or even make them buy such a product in the first 
place. There might be opportunities to reward users every time they pay with the 
system to be designed in the form of for example discounts. 

2. Cognitively stimulating: It is interesting to look into how you can make a product 
revolving around payment methods cognitively stimulating, as a good insight into 
your financial situation is quite essential. If the product can raise awareness for the 
amounts you are spending, besides providing the user with a useful product, that 
would be a big plus. 

3. Annoying: A product may be considered as annoying when for example some 
functions of the product are not working properly. Therefore, it is important to keep in 
mind that the functions you design are well-made. As a designer you want the user to 
use your products without any form of annoyance. Several factors can induce 
annoyance to users, but this depends on the users as well. 

4. Aesthetically pleasing: In order to attract users to use and keep using the product, it 
should have an aesthetically pleasing look. It engages the user into utilising the 
product too. 

5. Helpful: If a payment system is helpful, users will get more insight in what they are 
spending, as well as providing them with a system they can use easily.  

 
 
 
 
 
 



Contextualized definitions of usability: 
 
Effectiveness 
The design of the system can be considered as effective when the user is able to have a 
good insight in what they are spending, as well as being able to pay in a convenient way. 
Efficiency 
If the core functions of the design such as paying and checking your balance takes minimum 
effort and time, the design can be seen as efficient. Moreover, efficiency can be created by 
making sure you can use the product in most situations. Think of (web)shops that provide 
the best environment to use the product in.  
Safety 
Safety is an essential component regarding the usability of the design, considering that it 
involves personal and sensitive information of the user. The user has to be assured that the 
product they are using is safe and private.  
Utility 
Functions such as paying and having a clear overview of your spendings are a must in order 
for the product to have good utility. 
Learnability 
The design’s learnability will be increased if it re-uses functions or if the design provides an 
interface with which the user is familiar with. 
Memorability 
The design should be clear and obvious for the memorability to be to a good standard.  
 

Yusuf Bayraktoroglu 
Relevant User Experience Goals: 
 

1. Emotionally fulfilling: What people care most is the emotions they feel while using a 
product. If a product can arouse an emotion, user will remember it whenever that 
emotion animates in their minds again. However a mistake made in this aspect of 
design may create undesirable experience goals. 

2. Supporting creativity: Supporting creativity is also related to emotional fulfilment. It is 
important how the design invites users to be creative and add a value from 
themselves to the design. The extend a design enables users to be creative 
correlated to how much the user feels connected to that product and how much they 
appropriate the design. 

3. Cognitively stimulating: Emotional fulfillment, Supporting creativity and stimulating 
cognitive skills are all interconnected. The same reasons applies to this goal as well. 

4. Satisfying: The main reason why a product is preferred is the satisfaction it provides 
to the users. If I need to select one among all of the goals that would be the one, 
because it contains many properties. To make a product successful, all of these 
properties must be above a certain quality. 

5. Helpful: This is one of the reason why the term ‘design’ exist. Designing something is 
all about creating helpful products or systems, which are able to solve certain 
problems, to the people. 

 



Contextualized definitions of usability: 
 
Elements of Usability (ISO 9241): 

- Effectiveness 
-        Efficiency 
-        Satisfaction 
 

Case: Card Payment 
 
Effectiveness: The number of fatal errors is not remarkable. More than 90% of all card 
payments are successfully completed. People no longer read the manual to carry out the key 
tasks involved in the card payments. This is also related to learnability and memorability of 
the product which are also important elements for the usability of a product or service. 
 
Efficiency: Most of the card payments can be successfully executed within a minute. User 
needs to press four buttons for entering their pin codes and then one extra button to confirm 
the payment in a successful payment. Since the time spent is not too much for a successful 
transaction, user do not need a break. The effort put into is also not too much to use a pin 
machine. 
 
Satisfaction: More than 75% of the people prefers card payment 
(http://www.creditcards.com/credit-card-news/payment-method-statistics-1276.php). So the 
conclusion can be interpreted as; majority of the users rate the card payment as more 
satisfying than the cash payment. The only negative aspect that may makes people feel less 
in control with the card payment is the security concerns.  

 

 

 

 

 
 
 

http://www.creditcards.com/credit-card-news/payment-method-statistics-1276.php


Appendix IV 

Individual Homework Assignments - Hypothesis Personas 

Sira Van Alebeek  
 
Name Annie van Alebeek 
 
Description Annie lives in the Netherlands and is a massive travel fan. She 
still lives at home and has a gap year before going to university. She works 
full-time in a bar where she serves drinks. 
 
Quote “I will face so many currencies in such a short period of time, I have no 
idea how I will ever be able to keep an overview of my money!” 
 
Who is it Annie is 20 years old and is ambitious. She has been working a 
lot in past years already next to high school and will continue to work full time 
for half a year. With her savings and the money she saves up the next 6 
months, she wants to travel all over the world in the second half of the year. 
Annie her parents are worried about Annie traveling to different countries 
and they want to be sure she does not come short in money. Annie can ask 
them for money as a loan when she is in need. Though, Annie thinks she 
worked enough to look after herself at her trips. 
 
Goal  
Annie is not an organized person. And with the differences in currencies all 
over the world will make it hard for her to keep track of her money. She really 
wants to manage her money in such a way, that she has no need of getting 
money from her parents. 
Next to that, she wants to calculate back and forth through currencies when 
being in a different country. 
 
Attitude Annie does not have any trust issues towards technology, she does 
want the product to be tested properly before she will use it. 
 
Behaviour 
Annie spends money easily, because of her unorganized personality. She 
will be in need of some sort of alarm or notification if she overspends or buys 
unnecessary stuff. 



Alexandra Auer 
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Individual Homework Assignments - Pilot Interviews 

Sira Van Alebeek 
 
Name: Emma Disbergen 

Did you face currency exchange? If yes, when? 
Stockholm. Internship. While paying: choose euros or crowner. Crowners were ‘cheaper’ to 
pay with, so if given the choice I would go for that option. 

 
Where did you face the exchange? E.g. Do you go to the office at airports?  No, I only 
paid with card.  
 
Did you face any problems? No I did not.  

Are you aware of what you are paying when being in a country with different 
currency? While shopping e.g. & what does that result in. Not really, I knew 10 crowner 
was around 1 euros. So I knew a little bit how much it was.  

 
Do you face problems with the overview of your spending? 
Ignoring the problem. 

 
Do you mind having the currency difference? Why or why not?  
Character of different country. Feeling of being somewhere different.  

 

  



Alexandra Auer 
 
Name: Berk  Aksakal 
Age: 20, Two days until 21! 
Gender: Male 
Education: Software Science Bachelor at TU/e, french high school diploma  
Country of origin: Turkey 
 
Currency you are used to  
Turkish Liras  
 
Current exchange rate 
3.9 Lira = 1€ 
When I came back from christmas it was 4.1 because Turkey is fucked, the currency 
changes all the time.  
The first time I came here, I thought everything is cheap because the prices are so low.  
But you really have to think of the value of the things you’re buying.  
 
How long have you been dealing with the new currency? 
1.5 Years, but I knew it before as well.  
I always knew the exchange rate, also between liras and dollars.  
 
Are other currencies a big topic in --------------? 
Other currencies are not really a big topic in Turkey, but  when the exchange rate to the Euro 
went over four this year, it was a super big topic everywhere. 
 
Are you used to the new currency by now? 
Yes 
Sometimes I still calculate back, if I buy something expensive. Not for things like 10€ but if 
it’s more than 100€ I surely calculate, to make sure how much I am actually spending.  
 
What tricks did you use to get used to it? 
The first time I always compared bread, and it’s almost 1:1, but as in 1€ gets you a bread 
and 1 turkish lira gets you a bread, so it’s more expensive here.  
Usually I just multiply everything by four.  
 
Are you aware of the amount of money you are spending, when buying something? 
Yes, it is in my feeling by now.  
 
How do you keep an overview of your spending? 
I check my bank account regularly. I try to spend a limited amount every week. Without 
checking my bank account I would have no overview. But it has nothing to do with euros I 
think, I am just bad with money. But in Turkey we use more cash, which surely makes it 
easier to see how much I spend. You can really see in your wallet how much you’re 
spending.  



 
In the beginning when I came here, I only used cash, until I figured you can pay everywhere 
by card. In turkey this is also possible, but I only had a credit card.  
Here I stopped carrying cash. But sometimes I still mistake and think 1€ is 1 Lira, and then 
things seem cheap. Especially when it is things, that would have the euro number prize in 
liras.  
The numbers are usually the same, like if a person earns 200€ they earn 200 Liras in 
Turkey, but the exchange then just makes it different. So if you move from there to here, you 
spend a lot of money. 
 
Did you ever buy something and thought it costed something completely different, 
than what you actually paid? 
See above 
 
What is the biggest tangible difference between the two currencies? 
We have coins, but the biggest one is 1 Lira. And after it goes to 5 Lira bills. I don’t know 
what the smallest coin is, I think 5 Kurs (cents).  
 
What was the hardest aspect of spending you had to get used to here? 
/ 
 
Besides the different currency, are the Netherlands and your other country 
approximately the same expensive? 
No 
 
If no, in which products do the prizes differ the most? 
Meat!!!!! And alcohol, they are both cheaper here. 1 kilo here is like 5€ and in turkey over 50 
Liras. Turkey is a big place but our industry is dead, so we import all our stuff. And alcohol 
has so much tax, that is is not even worth buying anymore.  
 
If there was a product...  
It has to be useful. I have an app that shows me the commercial rate, you know. If I have to 
click euro here, lira there and then type in banana and then type how many, that’s nuts. I 
wouldn’t even bother doing that. I have the exchange in my mind, so I just calculate.  
 
But if it was fast and handy, faster than me calculating, which is difficult, than I would use it.  
If I just have something that shows me the balance, I can use my bank account app. That’s 
already quite easy.  
 
When you calculate, you only know the approximate exchange rate, does that ever 
lead to bad surprises? 
I am always a little bit off, that’s for sure. But it never really led to any bad surprises.  
 
Also, I didn’t really know any of the prizes in turkey, because my mom did the shopping, I 
never had to shop. So I know all the prizes here, but when I go back to Turkey, I have to 
check prizes.  



Ward De Groot  
 
Personal information 
Name: Chris Maas 
Age: 19 
Occupation: CE DBC (Commerciële Economie - Digital Business Concepts), Content creator 
on YouTube. 
 
Question 1 
What currency are you used to?  
Answer: 
Euros and USD. I receive my income mostly in USD. However, since I live in The 
Netherlands I have to convert this to euros. 
 
Question 2 
Do you experience a change in currency on a frequent basis? If so, what other 
currencies have you dealt with? 
Answer: 
For my income, no. Everything gets paid in dollars. Even though the conversion rate 
fluctuates a lot so my income is never steady.  
Also, since my girlfriend lives in Poland I'm also used to spending the polish zlots. The prices 
are almost the same there, only thing is you have still have to divide them by 4.20 to get the 
same value in euros, causing  some confusion sometimes because it turns out to be way 
cheaper all the time. 
 
 
Question 3 
Are you aware of the exchange rates whenever you change in currency? 
Answer: 
Yes I am, I even go to another ATM sometimes because the exchange rate is way better. 
For example public spaces like the airport offered a 3.90 exchange rate, while somewhere in 
a town you can easily get 4.20. So be careful where you change your currency. 
 
Question 4 
Do you check exchange rates for all different currencies on a regular basis? If so, is it 
useful for you to do so? 
Answer: 
No, I can't change them anyway and you don't know if they are gonna rise or drop. Before 
visiting poland I do quickly check this to make sure I don't get scammed at the airport. But I 
don't wait with exchanging dollars to euros when I get paid since you can't really predict what 
it's gonna do. 
And yes, it could be quite useful. To make sure you get a decent exchange rate on your 
holiday and not get scammed. But also if I waited with exchanging all my dollars to euros I 
would have had a little more. It used to be around 0.85 for a dollar, while now it is like 0 95. 
So i would have had quite some more. 



Question 5 
How do you deal with paying products/services of which the prices are not mentioned 
in the currency you’re used to? 
Answer: 
As I said before, sometimes it causing a lot of confusion. Relatively Poland is way cheaper 
but the zlots are worth more. Seeing a price tag of 40 in the netherlands for a shirt and 
seeing a price tag of 40 in Poland for more or less the same quality shirt can cause 
confusion because the polish shirt is actually around 4x times cheaper. But you easily get 
used to this. 
 
 
Question 7 
Would you be interested in a product/service clarifying the exchange rates or quickly 
showing them to you when buying something? Why or why not? 
Answer: 
Yes, i usually forget to check beforehand and I don't know what the currency is exactly. You 
can quickly google this but sometimes they give you the exchange rate from EUR to PLN 
(4.20) and sometimes from PLN to EUR (0.23). There is no handy website that just shows 
me both in a nice overview. Only those stock market websites that show the history of the 
currency and the actual number is somewhere in the wall of information they give you. 

 

Yusuf 
Ethnographic Interview to Understand User Choices  

Full Name: Csenge Kovács 
Age: 22 
Job: Architecture student at TU/e 
Country of Resident: Netherlands 
Country of Origin: Hungary 
 
What is the currency in your country and what is the rate at February 25, 2017?  

It is Hungarian Forint (HUF), and currently 1 euro is corresponding to 308 HUF.  

How often you visit change office?  

Whenever I need money ☺ . So it is sometime ones a week and sometimes once in a 
mount. 

Do you check the currency rate each time? 

Regularly.  

How often you check the currency rate? Do you follow the increase and decrease in 
the rate online or with any means?  

I don’t really follow the currency rate because there is not much change. But I try to change 
money if it is below 310 HUF. However, If I walked all the way to the change office and see if 



it’s above 310, then I don’t mind and change anyway.  

Do you remember any time that you give up on change because the rate is too low 
comparing the more recent rates? 

Not because of it is low comparing the recent rates but comparing the other change offices. 
Last Christmas I was in London, and realize that the currency rate is too low at the airport. 
So we decided to change in city center for example.  

From 1 to 10, what would be your grade to hardness of keeping track of the currency 
rate and changing money by person each time?  (1: there is no problem at all, 10: I 
cannot deal with it) 

4 

What do you spend money for? Please give percentage values to followings: grocery, 
health, clothing, education, entertainment.  

Grocery: %35 
Clothing: %25 
Entertaining: %20 
Education: %10 
Health: %5 
Others: %5 
 
Could you compare the cost of living between your home country and the country you 
live in? 

It is definitely more expensive in Holland. Almost two times more expensive. However the 
electronic products are cheaper. Especially the Philips brand electronics. The reason is 
obvious. So if I want to buy a new phone, I would prefer buying it in Eindhoven then 
Budapest. But for almost anything else, Hungary is cheaper. The rents, grocery (especially 
vegetables), traveling etc.  

Interview evaluation: 

Important Points:  

- Understanding the level of interest in currency rate 
- Guessing the economic situation of the person in question 
- Knowing if the action maintainable for the person and the struggles (if there is) 
- Estimating the consumer behavior and making educated guesses 
- Understanding the possible points of improvements  

 

 

  



Final Interview Questions 
 
Name: 
Age: 
Education/Occupation: 
Expat or traveler:  
“Native Currency”: 
Currencies experiencing: 
 
----- 
 

1. Do you find keeping track of your spending difficult when you use different 
currencies? What else do you think is unpleasing about it? Why it is unpleasing?  

2. What do you think is the most important thing when you exchange money/ spend 
money in different currencies?  

3. What do you need to know before/during/after exchanging money? What do you 
need to know to feel in control of your spending?  

4. How often do you check the currency rate? How often do you exchange money?  
5. How do you keep an overview of your spending, when using a different currency? 
6. Are the currency rates same everywhere (airports, jewelry stores, malls, etc.)? 

Where do you prefer to exchange money considering these differences? How 
important do you think it is? Do you always have access to these places?  

7. What is the most unpleasing situation you do not want to face when dealing with 
different currency? (ex. Buying something in different currency and realizing that the 
product costs way more than you thought etc.) 

8. If you imagine a product/service that enables you to keep track of your spending, 
what would be the most pleasing asset of it?  

 

 

 

 

 

 
 



Appendix V 

Mapping Affordance Constraints - MAC - Analysis 
 
Mapping 
Mapping can offer advantages when designing. It helps users to interact with the system in a 
correct way without (much) explanation by determining the relationship between controls and 
effects, actions and results.  An example for this is the LG AKB73715622 remote controller. 
The numbers are aligned in a logical order and it is clear that every number represents a 
channel. The sound buttons are mapped clearly as well: an up or down arrow for in- or 
decreasing the volume. With another set of buttons for going up and down a channel, which 
is placed on the right hand side , it is easy to access all buttons.  
However, when mapping is done badly it results in disadvantages for the user. Antique 
phones are an example of this. You can see the numbers around the disc clearly but it is 
impossible to know the relationship between the system’s state and your actions. This 
results in a difficult understanding and bad usability. Additionally, the learnability of the 
system is low. 

 
Image 5.1 Dial Phone. Source: https://nl.pinterest.com/deborahjennings/vintage-telephones/  

 
 
 
Affordance 
Affordance shows possibilities for actions with physical objects and can thereby improve 
their usability . When focussing on mobile phones, there are many good examples of 
affordance. For example, On the Apple iPhone software iOs 6 the unlock screen shows an 
arrow with the text ‘slide to unlock’. This gives a clear indication of what you should do. 
When the phone is locked, It shows only one possibility for action: sliding to unlock. 
 

https://nl.pinterest.com/deborahjennings/vintage-telephones/


 
Image 5.2. Apple iPhone iOs 6: slide to unlock. Source: 
http://www.iclarified.com/11232/apple-awarded-patents-for-slide-to-unlock-and-popping-keyb
oard  
 
Constraints 
Constraints can be divided in three categories 

1. Physical:  An example is the positioning of the microphone and the speaker of a cell 
phone. It requires the user to ´hold the phone in a certain position in order to have a 
communication. The microphone corresponds to the mouth of the caller and the 
speaker corresponds to the ear.  

2. Logical:  The Apple iPhone 5, has a different shaped plug for charger and 
headphones. the same plug for  charger and earplugs. The user  immediately knows, 
which plug goes where, since it otherwise would not fit.Cultural: The internet 
application on phones usually is an icon with a blue colored globe. This is a cultural 
constraint, because the symbol  is visualizing the invisible internet. If you type 
‘internet’ in Google, you will only find images of blue globes. It is something we have 
learned through society. The same applies for the contacts icon of the phone book 
and the messaging app icon with the old fashioned letter, since these are not used 
anymore in real life.  

 
 
 
 

http://www.iclarified.com/11232/apple-awarded-patents-for-slide-to-unlock-and-popping-keyboard
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Image 5.3: iPhone 5: Charger and headphone plugs. Source: 
https://www.engadget.com/2016/03/29/iphone-se-review/  
 

Individual Homework Assignments - Requirements 

Sira Van Alebeek 
Requirement #: 1 Type of requirement: Functional Event/use case: - 

Description: The system provided should give an overview of the users spending. 

Rationale: The purpose is to help the user keep an overview of their spending and help them pay. 

Source: Student from group 1 in the course User-Centered Design 

Fit criterion: The system should show how much the user is spending, through numbers or a visual changing 
graph.  

Customer satisfaction: - Customer dissatisfaction: - 

Dependencies: Technology used should allow for a screen. Conflicts: - 

Supporting materials: 

History: - 

 

Requirement #: 2 Type of requirement: Look-and-feel Event/use case: - 

Description: The colors used should look professional and trustworthy for a product used in paying and 

https://www.engadget.com/2016/03/29/iphone-se-review/


spending.  

Rationale: If not, the users will not trust the system and thus not use it.  

Source: Student from group 1 in the course User-Centered Design 

Fit criterion: No bright colors should be used to avoid a ‘childish’ look.  

Customer satisfaction: - Customer dissatisfaction: - 

Dependencies: Materials should consist of professional colors or should allow for a layer of paint.  

Conflicts: - 

Supporting materials: - 

History: - 

 

Requirement #: 3 Type of requirement: Ease of use ` Event/use case: - 

Description: The system provided should show info about spending/currency rates in a fast way. Rationale: The 
users should be the only one with the ability to view information and data achieved on the system, but still 
they should be able to use it in a fast way to avoid annoyed users. 

Source: Student from group 1 in the course User-Centered Design 

Fit criterion: The system should be able to display information to the user within 5 seconds.  

Customer satisfaction: - Customer dissatisfaction: - 

Dependencies: No long passwords should be needed in the system. Conflicts: - 

Supporting materials: 

History: - 

Requirement #: 4 Type of requirement: Ease of learning Event/use case: - 

Description: The system provided should have a recognizable interface. 

Rationale: With a recognizable interface, the user only has to learn the system once.  

Source: Student from group 1 in the course User-Centered Design 

Fit criterion: The system should be possible to use after one explanation.  

Customer satisfaction: - Customer dissatisfaction: - 

Dependencies: - Conflicts: - 

Supporting materials: 

History: - 

 

Requirement #: 5 Type of requirement: Performance Event/use case: - 

Description: The system provided should secure all retrieved data 24/7.  

Rationale: Spending and paying is a sensitive topic and should not be handed out to third parties.  The data 
should be secured to prevent scamming etc.  



Source: Student from group 1 in the course User-Centered Design 

Fit criterion: The system should have strict safety and handle the data safely. 

Customer satisfaction: - Customer dissatisfaction: - 

Dependencies: - Conflicts: - 

Supporting materials:  

History: - 

Alexandra Auer  

 
Customer Satisfaction about how much the stakeholders care about the requirement. On 
Likert Scale 1-5, where 1 is “unimportant” and 5 is “very important”. 
 
Functional requirements: 
 
The product should allow the user to execute international payments, cash withdrawals or 
transactions, and provide a simplified overview of the currency rate and their spending. 
→ The use of the product in 20 different countries with all different currencies, should work 
without any errors.  
→ Customer Satisfaction: Bank 3, Product and Service Providers 2, Users 5 
 
The product should provide information about appropriate prices for products in the certain 
country and currency. 
→Crowdsource this functionality. After using it for 100 different products in 20 different 
countries, share the results with educated locals. The requirement is verified, if only 4% of 
the answers are wrong.  
→ Customer Satisfaction: Bank 3, Product and Service Providers 2, Users 5 
 
Look-and-feel requirement: 
 
The product should not be bigger than the regular wallet size, in order to easily fit in pockets.  
→ This is achieved, if the products fits in a 12cm x 12cm x 3cm box. 
→ Customer Satisfaction: Bank 4, Product and Service Providers 2, Users 5 
 
The product should have plain and modest colors, to not draw special attention to the user.  
→ User test the reaction of the environment, when the product is used. If less than 40% of 
the surrounding people look at the user or the product over 3 seconds, the requirement is 
verified. 
→ Customer Satisfaction: Bank 2, Product and Service Providers 3, Users 5 
 
 
Ease of use requirement 
 
The user should be able to use the product with less effort, than the current possibilities 
would require.  



→ To gain information, the user should need less time, less products and applications and 
less steps than the current payment methods. 
→ Customer Satisfaction: Bank 3, Product and Service Providers 4, Users 5 
  
The user should be able to use the product in every environment, even environments where 
it might not be safe to handle money or to out yourself as a foreigner, therefore the product 
has to be fast, small and inconspicuous. 
→ This is achieved, if the look and feel requirements, as well as the other ease of use 
requirements are achieved.  
→ Customer Satisfaction: Bank 3, Product and Service Providers 4, Users 5 
 
The first version of the product should communicate in English. The interaction with the 
product should be possible with a low-intermediate (B1) english level. Later on, Spanish, 
Mandarin and other languages may be added. 
→ A sample of 40 internationals from different cultures, with a B1 English degree, should be 
able to use the product without instructions. Source: 
https://www.londonschool.com/de/level-scale/ 
→ Customer Satisfaction: Bank 2, Product and Service Providers 4, Users 5 
 
The product has to be understandable for every culture, therefore symbols, shapes and 
colors have to be chosen with caution. 
→ Research the meaning of colors, shapes and symbols in different cultures and let 20 
people from different cultures evaluate the design.  
→ Customer Satisfaction: Bank 4, Product and Service Providers 4, Users 5 
 
 
An Ease of learning requirement 
 
The product should make use of common western display and function methods, since 
western products are also dominant in foreign cultures (e.g. iPhone). 
→ After using the product for four weeks, the interaction with it should be 1 second faster, 
than when it was first introduced.  
→ Customer Satisfaction: Bank 3, Product and Service Providers 4, Users 5 
 
The product should not use more than two/three steps, before the user receives their 
information. 
→ To gain main information, the user should only use two steps (e.g. unlock product, click 
button for information). 
→ Customer Satisfaction: Bank 2, Product and Service Providers 4, Users 5 
 
  
A Performance requirement 
 
The product should be able to perform without working internet connection. 
→ Test all functional requirements without internet.  
→ Customer Satisfaction: Bank 2, Product and Service Providers 4, Users 5 

https://www.londonschool.com/de/level-scale/


 
 
The product should be robust enough for a user to sit on it or for it to fall from 1.40m, without 
breaking. 
→ The product should still work after a 100kg person has sat on it 40 times, and it has been 
dropped from 2m 40 times. 
→ Customer Satisfaction: Bank 2, Product and Service Providers 2, Users 4 
 
The user, who is familiar with the system, should be able to receive the needed information 
within 3 seconds.  
→ Measure needed time of frequent users (have used the product and all its functions at 
least 5 times), to receive data. 
→ Customer Satisfaction: Bank 2, Product and Service Providers 3, Users 5 
  

 

Ward De Groot 
 
Functional 
Description: The product should allow the user to see the current exchange rate between at 
least two currencies. 
 
Fit criterion: 20 currencies should be supported, because the 20 most used currencies make 
up more than 95% of the world’s existing currencies. 
(https://en.wikipedia.org/wiki/Template:Most_traded_currencies)  
 
Customer satisfaction: 4/5 
 
Look-and-feel  
Description: The product should not be bigger than pocket size if it is going to be something 
to carry with you. It could also be an app on a smartphone. 
 
Fit criterion: A test should determine whether or not the product’s look and feel is up to good 
standards. On a scale of 1 to 10, at least an average of 7.5 should be achieved when asked 
to 50 people. 
 
Customer satisfaction: 4/5 
 
Ease of use 
Description: The product should provide a more efficient way to check the exchange rates 
than current products or services do.  
 
Fit criterion: the product should be compared to other solutions and qualitative data of at 
least 50 people should determine whether or not the product’s usability is better than other 
existing products. 
 



Customer satisfaction: 3/5 
 
Ease of learning 
Description: The interface of the product should be clear in a way that the user is able to 
perform the desired action without making mistakes. 
 
Fit criterion: A test should be conducted with 50 young adults to execute a transaction. At 
least 85% of the times, no mistakes may be made when first trying the product/service. 
 
Customer satisfaction: 4/5 
 
Performance  
Description: Since the product revolves around money, the privacy of the user should be 
highly prioritized. The hackability of the product has to be minimized. 
 
Fit criterion: A group of hackers should try to hack the system. If they do not succeed, the 
product’s performance is up to good standard. 
 
Customer satisfaction: 5/5 

 

Yusuf 
 

The Smart Payment System with Currency Exchange Option 

Requirements Specification 
Version 1 
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FUNCTIONAL REQUIREMENTS 
  1. Functional and Data Requirements 

NON-FUNCTIONAL REQUIREMENTS 
  2. Look and Feel Requirements  

2.1. Appearance requirements 
2.2. Style requirements 

   3. Usability and Humanity Requirements  
3.1. Ease of use 
3.2. Personalization and Internationalization requirements 
3.3. Ease of learning 
3.4. Understanding and politeness requirements 
3.5. Accessibility requirements (“Design for all”!) 

   4. Performance Requirements 
Computer performance metrics include availability, response time, channel capacity, latency, completion time, service time, bandwidth, 
throughput, scalability. CPU benchmarks are available (Source: http://en.wikipedia.org/wiki/Computer_performance) 

http://en.wikipedia.org/wiki/Computer_performance


4.1. Speed and latency requirements 
Example: “Any interface between a user and the automated system 
shall have a maximum response time of 2 seconds” 

4.2. Safety critical requirements 
4.3. Precision or accuracy requirements 
4.4. Reliability and availability requirements 
4.5. Robustness and fault tolerance 

Example: “The product shall continue to operate in local mode 
whenever it loses its link to the central server” 

4.6. Capacity 
4.7. Scalability or extensibility 
4.8. Longevity 

Example: “The product shall be expected to operate within the 
maximum maintenance budget for a minimum of 5 years”. 
 
Requirement Type: 1 
Description: The Smart Payment System should be able to provide feedback to the 
customers about their balance after each payment. 
Fit criterion: Customers must be able to know how much money left in their bank account in 
a clear way. 
Customer satisfaction: (This is for stakeholders to rate this requirement. So in that way we 
will be able to know how important this requirement for them and make a priority order 
between each requirements. Maybe we can give score to every requirements we came up with 
on Monday to select some. That’s why I left them) 
 
Requirement Type: 1 
Description: The Smart Payment System should be able to allow travelers/expats to 
exchange money within their own balance with the instantaneous rate.  
Fit criterion: There must be no commission rate for exchanging money, the rate must be 
exactly the same with the rate in central bank of the city.  
Customer satisfaction:  
 
Requirement Type: 2.2 
Description: The Smart Payment System should be able to attract young-adult’s attentions 
with its stylish design.  
Fit criterion: More than seventy-five percent of young adults must vote the design of the 
product above 7 out of 10 in an anonymous survey.  
Customer satisfaction:  
 
Requirement Type: 3.1 
Description: The user interface of the system should be clear and easy to use for teenagers. 
The language must be simple without any terminology.  
Fit criterion: More than seventy-five percent of a test panel of young-adults between 16-25 
should be able to exchange money and see their current balance within a minute.  
Customer satisfaction:  
 
Requirement Type: 3.3 
Description: The tasks required for a successful transaction must be easily memorable and 
can be usable without any instruction even in the first time usage.  



Fit criterion: More than half of a test panel of young-adults between 16-25, who never tried 
the product before, should be able to complete the transaction without asking an instruction. 
More than eighty percent of ones who tries it second time after a while should be able to do 
the tasks without asking an instruction. 
Customer satisfaction:  
 
Requirement Type: 4.1 
Description: The system should provide an immediate representation of the remaining 
money in the account.  
Fit criterion: The time between the transaction and the information gathered shouldn’t be 
more than 10 seconds. 
Customer satisfaction:  
 
Specification prepared by Yusuf Bayraktaroglu, Date: 3-3-2017 

 

Individual Homework Assignments - Mapping, Affordance, Constraints 

Sira van Alebeek 
Mapping affordance constraints  

1. Mapping 
a. GOOD MAPPING -  In a museum they have labeled the paintings on the wall. 

A small table in front of them shows an explanation of each painting, with a 
drawing of where it hangs and which number it has. It really shows the 
relationship.  

b. BAD MAPPING – In the same museum they have a wall with spoons 
hanging. Underneath an explanation is given without any numbering or 
placement. You have to guess what text belongs to what product. It shows no 
relationship whatsoever.  

2. Affordance – On my mobile phone there is only one button on the front screen. It is 
obvious that pressing this button can result in lighting up your screen. It shows for 
possible actions.  

3. Constraints  
a. PHYSICAL – The sides of the Iphone 4 show a + and – sign for the music. 

They indicate clearly that it is about turning something up or down: music will 
be obvious.  

b. LOGICAL – A sign of an old-school phone means calling. This is common 
sense for everyone.  

c. CULTURAL – When you want to turn off your phone the button is RED. This 
indicates for turning something off rather than GREEN means calling for 
example. This is a cultural learnt constraint.  

 
 



Alexandra Auer 
 
Good mapping: Back in the day a television only had 1 to 5 buttons. One to turn it on, two for the 
volume and two for the channels. Especially the Braun HF1 is a great example for good mapping. The 
big button placed in the centre, immediately tells the user that it will turn on the device. 

 
Source: https://commons.wikimedia.org/wiki/File:Braun_HF_1.jpg  
 
Poor mapping: An example for poor mapping is the iPhone email application. When receiving an 
email with attachment, it is difficult to figure out, which symbol lets you save the attachment. In fact 
none of the symbols indicate to save the attachment. To save an image for example, you have to tap 
on the screen for a couple seconds, then the option appears. 

 
 
 
 
 
 
 

https://commons.wikimedia.org/wiki/File:Braun_HF_1.jpg


Affordance:  
Similar as the Braun TV, the iPhone only has one button on the interface, so you intuitively click on it, 
in order for your phone to turn on or the display to light up. Apple now included the fingerprint scan in 
that button, so your phone unlocks automatically. 
 
Constraints:  

- Physical constraints: The sizing of the iPhone home button, which is exactly one finger top 
leads the user to put their finger, and especially only one finger, on this button. The silver line 
around the home button indicates its borders. 

- Logical constraint: Since there is no other button to push on the interface, it is logical to try the 
home button first. 

- Cultural Constraints: In the western culture we are rather intuitive in our actions, compared to 
other cultures (Geert Hofstede, 6th dimension: Indulgence vs. Restraint ). We just press the 
button and see what happens, while other cultures would maybe want to be more aware of its 
effects. Therefore this design works well in the Western world, which it was designed for. 

Ward De Groot  
Perception - Cognition - Action cycle 
Perception 
The quality of sensory inputs should be good. However, some issues may occur. If there are 
for examples buttons on the design, the use of these buttons should be clear instantly. If this 
is not the case, the action performed by the user will end up being wrong. 
 
Cognition 
The most important features of the design should be displayed in a way that the user sees 
that part of the interface first. The main features should be clear and the user should not be 
distracted by other minor features while performing the main task. 
 
Action 
Actions performed should be intuitive and should feel natural. This can be achieved by 
re-using parts of famous interfaces so that the user has a basic understanding of the 
product, despite of it being completely new. 
 
 
 
Mapping, affordance, constraints 
Mapping: 
Example: Steelseries headset 
 
Good mapping: Muting the microphone can be done by 
turning the bud at the side at which the microphone is 
located. An led inside the microphone will indicate 
whether or not the microphone is enabled or disabled.  
 
Bad mapping: Turning the volume up and down can 
cause issues. it is not clear instantly what direction you 
have to turn to perform either of these actions.  



Affordance: 
My mobile phone (Huawei P9 Plus) has no physical buttons on the front of the screen, 
implying that the phone has a touchscreen. There are buttons on the side though, which 
imply that these have some kind of function too. The main functioning of my phone is done 
by using the touchpad though. Alongside these, there is also a fingerprint scanner on the 
back of my phone. This can be used to unlock the phone or to bring out the menu when 
already unlocked. This does not become clear instantly, however, you get used to using it 
after a while.  
 
Constraints: 
Physical: the phone can be considered quite big (5,5”), making it sometimes hard to use with 
one hand. Especially if you have small hands, there is no way that you can for example send 
text messages with one hand if the small window mode is not enabled. Huawei does provide 
a solution to this, but it limits the optimal functioning of the phone.  
 
Logical: the side of the phone consists of two buttons, of which one has two buttons 
underneath. It seems logical that the buttons have the same overall function, but there are 
small differences between the two. This of course is for controlling the volume. The upper 
button will turn up the volume, and the bottom one will logically turn the volume down.  
 
Cultural: the other button has a red outline, implying that this is for controlling the power of 
the phone. This is a really commonly used way to indicate the button has to do with the 
power of the phone. 

Yusuf 
1.Mapping  
Good mapping: LG AKB73715622 TV remote controller is an example of good mapping. The 
numbers are aligned in order and it is clear that every numbers and combination of numbers 
represent the channels. Additionally the sound controllers are also logically mapped, An up 
arrow for increasing the volume and a down arrow for decreasing. With another up and down 
arrows located on the right hand side (which is the hand preferred to hold the controller in 
general), it is also possible to change channels incrementally. The logic behind it also simple 
and makes perfect sense. 
 
Poor mapping: Most of the professional cameras can be example of poor mapping. The only 
thing people could be sure about is the shooting button. The other buttons are just too 
complex for understanding the related actions.  
 
Poor mapping: The antique phones are also examples of poor mapping. You can see the 
numbers around the disc but it is impossible to figure out the relation between system state 
and what is visible.  
 
2. Affordance 
The screen touch technology was breakthrough for the smartphone industry. It has definitely 
increased the number of possibilities for action in phone usage. There is a huge difference 
between pushing a button or just touching the screen. Touch pads are more welcoming and 
offers more freedom of use. It is one of the reasons why young generations are becoming 
more phone/touchpad addictive by time. 



(https://www.psychologytoday.com/blog/behind-online-behavior/201604/what-screen-time-ca
n-really-do-kids-brains ) 
 
3. Constraints  
 
Physical: The positioning of call microphone and call speaker is an example of physical 
constraint. It prevents user from holding the phone upside down when calling someone and 
allows them to have healthy communication if and only if they hold the phone in a correct 
position in which the microphone corresponds to the mouth and the speaker corresponds to 
an ear.  
 
Logical: The placement of volume up/down buttons on the left side of iPhones is an example 
of logical constraint. The upper one for increasing the volume and the lower one for 
decreasing the volume. It is logical because people tend to correlate up with increasing and 
vice versa.  
 
Cultural: The internet app icon preferred in the most of the smartphones are a blue colored 
world image. It is a cultural constraint, it is the way of visualizing the invisible internet. When 
we type ‘internet’ on google and look at the pictures, it is impossible not to see a blue world 
image. Also to visualize the contacts on smartphones, an old fashioned phone book, which 
is used only by grandmas nowadays, image is used. It is so interesting that young 
generations are able to understand what that phone book means. It is cultural. Same logic 
applies for messaging apps, an old fashioned letter image is used to visualize the messages 
in electronic environment. 
 

 

  

https://www.psychologytoday.com/blog/behind-online-behavior/201604/what-screen-time-can-really-do-kids-brains
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Appendix VI 

Elaborated task description  
Use Case: Balance  

- The user asks the system for information. 
- The system displays four possible functions (transferring, balance, currency, 

spending limit) 
- The user chooses “balance”. 
- The system displays an overview of the recent spendings and the user’s balance. 
- The user sees the amount of money they have left on their account and how much 

money they can still spend within their limit. 
 
Use Case: spending limit  

- The user asks the system for information. 
- The system displays four possible functions (transferring, balance, currency, 

spending limit) 
- The user chooses “spending limit”. 
- The user inputs a certain amount of money in their familiar currency, which they may 

spend, and a time period during which they may spend this money. 
- The system saves the limit. 
- The system alarms the user, when going close to the limit. 
- The user becomes aware of their spending behaviour. 

 
Use Case: Paying/Withdrawing cash  

- The user uses the system to pay.  
- The system automatically recognizes it is used for payment / at an ATM machine. 
- The system deducts the spent/withdrawed amount from its balance. 
- The balance and recent spending behaviour information is updated. 

 
Use Case: Transferring money “Scan other system” 

- The user asks the system for information. 
- The system displays four possible functions (transferring, balance, currency, 

spending limit) 
- The user chooses transfer.  
- The system shows two options: “scan other system”, “manual” 
- The user chooses “scan other system” 
- The user scans another system close to them 
- The user inputs the amount of money to be transferred  
- The user authorizes the transfer 
- The system transfers the money 
- The system updates the balance and recent spending behaviour information. 

 
Use Case: Transferring money “Manual” 

- The user asks the system for information. 



- The system displays four possible functions (transferring, balance, currency, 
spending limit) 

- The user chooses transfer.  
- The system shows two options: “scan other system”, “manual” 
- The user chooses “manual” 
- The user inputs all the needed information about the receiving account 
- The user inputs the amount of money to be transferred  
- The user authorizes the transfer 
- The system transfers the money 

 
Use Case: Currency 

- The user asks the system for information. 
- The system displays four possible functions (transferring, balance, currency, 

spending limit) 
- The user chooses currency. 
- The user inputs an amount of money in a different currency.  
- The system outputs the amount in a familiar currency to the user.  
- The user learns about the value of the different currency. 

 

Individual Homework Assignments - Scenarios & Task Description 

Sira Van Alebeek 

Scenario 

Lia is on a holiday to Japan. After a long day of sight-seeing she wants to buy some fruit to 
eat in her hotel room. She goes into a store and looks for some nice looking melons. She 
finds a sort called ‘Densuke’ watermelon and considers buying it. She knows Japanese Yen 
is worth less than euros but she has no clue what the difference is. Lia takes out her new 
paying system and scans the price to value the watermelon. She gets the indication that the 
melon is extremely expensive, it is 13565 Japanese Yen which means around 112 euros![a] 
Lia is happy her device has told her that this melon is unbelievably pricey and she has not 
bought it. After asking in the store she found out that this kind of melon is harvested little and 
that is why it is so expensive. [b] 

[a]   Gemperlein-Schirm, R. (2016, October 20). The Most Expensive Fruits in the World. 
Retrieved from http://firstwefeast.com/eat/worlds-most-expensive-fruits/  

[b]  Smith, B. (2014, July 16). Why is fruit so expensive in Japan? Retrieved from 
http://www.independent.co.uk/life-style/food-and-drink/features/why-is-fruit-so-expensive-in-j
apan-9605105.html  

 

 

http://firstwefeast.com/eat/worlds-most-expensive-fruits/
http://www.independent.co.uk/life-style/food-and-drink/features/why-is-fruit-so-expensive-in-japan-9605105.html
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Task description  

Use case: overpaying in stores, 1 

The user goes to the store → the system is offline → the user goes to the payment desk in 
the store with item(s) → the system is in the same state → the user wants to pay at the desk 
with system → the system notices payment that is over budget and gives feedback → user 
notices feedback and does (not) buy the items. → user comes back home → the system is 
online → the user gets notification about spending behavior (if implemented in settings)  

Use case: paying in stores within budget, 2 

The user goes to the store → the system is offline → the user goes to the payment desk in 
the store with item(s) → the system is in the same state → the user wants to pay at the desk 
with system → the system notices payment that is within budget and gives no feedback → 
user buys items and comes back home → the system is online → the user gets notification 
about spending behavior (if implemented in settings) 

Use case: view balance on bank account, 3 

The user checks system → the system shows the balance on bank account and gives 
recommendations→ the user sets new goals or changes settings → the system adapts to 
the users wishes  

Alexandra Auer 
Scenario 
Matilda is a Swedish university student, who just moved to Eindhoven, to study Psychology 
and Technology. When she buys her groceries at the supermarket, the dutch prices confuse 
her. She cannot imagine the value of the Euro and keep track of how much she is spending 
in her head. Therefore, she always checks her balance in the morning and quickly sets a 
spending limit for the day. When the prices in the supermarket confuse her, she checks the 
system for the Swedish Crown equivalent of the price. At the cashier she uses the system to 
pay. Right after her purchase the new spending was deducted from the system and Matilda 
can see her left balance for the rest of the day.  
After using the system for a couple weeks, Matilda understands the euro and doesn’t need 
to convert the currencies anymore. But she still uses the system to pay, to keep track of her 
spending.  
 
Task description:  
Use Case: Balance  

- The user asks the system for information. 
- The system displays four possible functions (transferring, balance, currency, 

spending limit) 
- The user chooses “balance”. 
- The system displays an overview of the recent spendings and the user’s balance. 
- The user sees the amount of money they have left on their account and how much 

money they can still spend within their limit. 
 
 



Use Case: spending limit  
- The user asks the system for information. 
- The system displays four possible functions (transferring, balance, currency, 

spending limit) 
- The user chooses “spending limit”. 
- The user inputs a certain amount of money in their familiar currency, which they may 

spend, and a time period during which they may spend this money. 
- The system saves the limit. 
- The system alarms the user, when going close to the limit. 
- The user becomes aware of their spending behaviour. 

 
Use Case: Paying/Withdrawing cash  

- The user uses the system to pay.  
- The system automatically recognizes it is used for payment / at an ATM machine. 
- The system deducts the spent/withdrawed amount from its balance. 
- The balance and recent spending behaviour information is updated. 

 
Use Case: Transferring money “Scan other system” 

- The user asks the system for information. 
- The system displays four possible functions (transferring, balance, currency, 

spending limit) 
- The user chooses transfer.  
- The system shows two options: “scan other system”, “manual” 
- The user chooses “scan other system” 
- The user scans another system close to them 
- The user inputs the amount of money to be transferred  
- The user authorizes the transfer 
- The system transfers the money 
- The system updates the balance and recent spending behaviour information. 

 
Use Case: Transferring money “Manual” 

- The user asks the system for information. 
- The system displays four possible functions (transferring, balance, currency, 

spending limit) 
- The user chooses transfer.  
- The system shows two options: “scan other system”, “manual” 
- The user chooses “manual” 
- The user inputs all the needed information about the receiving account 
- The user inputs the amount of money to be transferred  
- The user authorizes the transfer 
- The system transfers the money 

 
Use Case: Currency 

- The user asks the system for information. 
- The system displays four possible functions (transferring, balance, currency, 

spending limit) 



- The user chooses currency. 
- The user inputs an amount of money in a different currency.  
- The system outputs the amount in a familiar currency to the user.  
- The user learns about the value of the different currency. 

 

Ward De Groot 
Scenario of use: 
Pierre is a 24-year-old Austrian truck driver working for a distribution centre for an 
international company. He is on the road a lot, driving to places like Poland, Czech Republic, 
Hungary and Croatia. Because he needs to take breaks every once in a while, he passes by 
a lot of gas stations, at which he likes to buy some food and drinks. All these different 
currencies he deals with confuses him. That’s why he relies on the system to quickly give 
him an indication on what the price in his known currency is. He finds the system really easy 
to use and loves the overview he gets after paying. He can scroll through the interface and 
can see what he has bought and for what prices in both his known and unknown currencies. 
When he first started using the system, he was amazed by how fast he learned to use the 
system. 
 
Task description use case: 
Use case: converting currencies 
- The user accesses the system 
- The system opens 
- The system shows an interface with four options 
- The user selects ‘convert’ 
- The system opens the ‘convert’ screen 
- The system shows a bunch of currencies 
- The user chooses the foreign currency 
- The system shows a bunch of currencies 
- The user chooses his known currency 
- The system shows a text input box 
- The user enters the price of the foreign currency 
- The user selects ‘convert [price] to [known currency]’ 
- The system shows the price in the known currency 
 
Use case: checking balance and spendings 
- The user accesses the system 
- The system opens 
- The system shows an interface with four options 
- The user selects ‘check balance’ 
- The system shows the user’s balance, along with a button ‘show more information’ 
- The user selects ‘show more information’ 
- The system shows the user’s past spendings 
  



Yusuf  
Scenario Simone is a person who have problem with budget management and using the new product 
she is planning to help herself keeping track of her spending and being able to see her balance 
anytime anywhere. She goes for shopping to buy some new dress for his brother’s wedding. She 
visits some good stores and buys many things and then she finds a dress which she likes. However 
when she check the product, she sees she already spent too much money on clothes. Although she 
has enough money to buy the dress, she thinks it is wise not to buy the dress considering the rest of 
the month and all the other spending that she needs to make. 
  
Task description USE CASE  
  
Use case: Balance 
  

-        User loss the control of his/her spending 
-        User wants to see his/her balance to feel control over his/her budget 
-        User physically interacts with the system 

o   User holds the product 
o   Gives input 
o   Makes selection 

-        User sees the balance maybe together with the recent spending 
-        User becomes informed 

 

 

  



Individual Scores for QOC analysis  
Question 1: How can  the user input the price of a foreign product to receive the value 
in a familiar currency? 

 

Alexandra minimal 
number of 
actions 

intuitive 
usage 

not attract 
attention of 
surroundings 

robust 
technology  

minimal 
amount of 
errors  

picture  4 
Taking a 
picture is a 
fast process, 
but first the 
camera needs 
to be 
activated 
since you do 
not want the 
system to 
record 
everything, 
then the 
picture can be 
taken 

4 
People are 
used to taking 
pictures of 
things, but 
not that much 
to receive 
information 
about it 
afterwards. 

2 
surrounding 
may be 
confused why 
user 
photographs 
price.  
Stores might 
complain (no 
pictures in 
stores) 

5 
Nowadays 
cameras can 
be shock 
proof, water 
proof, etc. 
 

3 
Image 
detection for 
numbers may 
cause many 
errors (e.g. 
handwriting, 
different style 
in different 
countries, 
dots vs. 
comma…) 

scan 5 
Scanning a 
barcode may 
work without 
activating the 
scanner 
beforehand. 

5 
People are 
used to 
scanning 
barcodes 

3 
Depending 
how fast the 
system scans, 
it can be done 
more 
privately than 
a picture 

5 
Same as 
camera 

4 
Scanning 
barcodes 
often works 

voice control 5 
Voice control 
can be 
activated by 
the users 
talking 

2 
People usually 
don’t use 
voice control 
frequently 
(especially in 
public places) 

1 
Voice control 
attracts 
attention 

5 
Same as 
camera 

1 
Voice control 
easily leads to 
errors (noise, 
accents..) 

slider 3 
The user 
needs to 
input the 
price 
manually 

4 
The intuitive 
usage of the 
slider 
depends on 
the design, 
but is in 

5 
Sliding is a 
private act 

5 
Same as 
camera 

5 
Since it is 
manually, the 
technology 
can not have 
errors 



general a 
common 
method 

 

 

 

Sira minimal 
number of 
actions 

intuitive 
usage 

not attract 
attention of 
surroundings 

robust 
technology  

minimal 
amount of 
errors  

picture  4, move over 
price and 
press button 

5, you know 
what to do 
with a camera 
interface. 

5, if without 
flash 

1, camera can 
be fragile 

1, lighting and 
environment 
can change 

scan 5, just move 
over code 

2, scanning 
not been used 
for these 
purposes 

4, you notify 
the red scan 
lights 

2, scanning 
system can be 
fragile 

3, works well 
generally, but 
sometimes 
barcode 
wrinkled 

voice control 4, let it 
record, talk. 

1, 
embarrassing, 
not intuitive 

1, you have to 
talk to the 
system 

5, robust 
enough to be 
in phones too. 

2, if not 
spoken clearly 
no recognit. 

slider 2, open tab, 
move over 
the slider, 
change if it 
was wrong 
etc. 

5, If seeing a 
slider on your 
screen it is 
super clear 
with a good 
interface.  

4, you have to 
interact, be 
doing 
something 

5, strong 
enough to be 
in phones too.  

5, developed 
well these 
days. (like 
phones) 

 

 

 

Yusuf minimal 
number of 
actions 

intuitive 
usage 

not attract 
attention of 
surroundings 

robust 
technology  

minimal 
amount of 
errors  

picture 3, taking the 
picture, 
sending it, 
analysing, and 
feedback 

4, easy to use 3 4 3 

scan 3, scanning 
the barcode, 
sending it, 
analysing, and 

4, easy to use 3 4 3 



feedback 

voice control 3, recording 
the voice, 
sending it, 
analysing, and 
feedback 

2, hard to 
work with, 
not efficient 
because of 
the possible 
environment 
sound 
 

1 3 2 

slider 4, sliding, 
analysing, 
feedback 

2, hard to 
specify exact 
price 

5 2 3 

 

Ward minimal 
number of 
actions 

intuitive 
usage 

not attract 
attention of 
surroundings 

robust 
technology  

minimal 
amount of 
errors  

picture 4 
Taking a 
picture does 
not require a 
lot of steps. 
The system 
shows the 
price after the 
picture has 
been taken. 

4 
 

3 
Due to privacy 
issues, 
whenever you 
take a picture 
of something, 
a sound is 
made. 

3 
Small cameras 
are of good 
quality 
nowadays 

3 

scan 4 
This will not 
require a lot 
of steps, since 
you do not 
have to put in 
a price 
yourself. The 
system will do 
this for the 
user.  

4 4 3 
This will need 
either laser 
technology or 
a camera. 
Both are quite 
robust. 

4 

voice control 4 3 1 
Voice control 
can be 
awkward to 
use when 
alone. 

3 2 

slider 3 5 2 3 4 



The slider will 
be clear when 
shown either 
physically or 
digitally on 
the interface. 

 

 
 
Question 2: How can the user receive information about whether the purchase is 
cheap or expensive compared to the local average pricing, after a price has been put 
in the device?  
 
 

Alexandra 
Auer 

not attract 
attention of 
surroundings 

share 
outcomes 

accepted / 
understood 
by all cultures 

learn / 
understand 
foreign 
currency 

robust 
technology 

colored LEDs 3 
depends on 
brightness of 
environment 

4 3 
colors mean 
different 
things in 
different 
cultures, but 
alarming 
colors are 
similar 

3 
LEDs can 
indicate 
different 
stages 

3 
LEDs may 
break 

vibration 4 
vibration 
might attract 
attention, if it 
is too 
strong/loud 

1 4 
 

2 
Vibration can 
only indicate 
one stage 
(too 
expensive) 

4 
virbating 
motors are 
robust but 
people sitting 
on it might 
hinder 
vibration 

symbols on 
screen 

5 
can be seen 
privately 

5 2 
different 
cultures use 
different 
symbols 

4 
Symbols can 
explain and 
visualize 
nicely 

4 
screen is not 
as robust as 
speakers 

sound 2 
sound is 
public 

3 3 
different 
cultures use 
different 
sound, but 
alarming 

3 sound may 
indicate 
different 
stages 
 

5 
speakers are 
robust 



sounds are 
similar. Also 
the 
acceptance of 
sound is 
different in 
countries  

 

Sira not attract 
attention of 
surroundings 

share 
outcomes  

accepted / 
understood 
by all cultures 

learn / 
understand 
foreign 
currency 

robust 
technology 

colored LEDs  3 4 2 4 1 

vibration 5 2 5 2 5 

symbols on 
screen 

5 5 2 5 2 

sound 1 2 5 4 5 

 

Ward not attract 
attention of 
surroundings 

share 
outcomes 

accepted / 
understood 
by all cultures 

learn / 
understand 
foreign 
currency 

robust 
technology 

colored LEDs  3  5 3 3 3 

vibration 4 2 5 1 5 

symbols on 
screen 

5 4 3 5 3 

sound 1 4 4 4 3 

 

Yusuf not attract 
attention of 
surroundings 

show 
outcomes to 
others  

accepted / 
understood 
by all cultures 

learn / 
understand 
foreign 
currency 

robust 
technology 

colored LEDs  3 4 4 4 3 

vibration 5 1 3 3 3 

symbols on 
screen 

4 5 4 5 2 

sound 1 3 3 3 4 



Appendix VII 

  

Appendix VIII 

Heuristic Evaluation 
 

1. The visibility of the system’s status should be good. This means that the system 
has to display, whether the price of a product is expensive or cheap depending on 
the standard of the particular location, for a long enough time so it can be 
understood. This display should be visible immediately after scanning, to avoid 
waiting and increase usability. Additionally, the user should know what the system is 
doing and how to interpret their scan. If the system is not detecting a barcode, the 
user should get informed about the error and possible solutions. Currently the system 
does not include this function. 

2. The system should match with the real world. Symbols used for feedback should 
be familiar to the user.  With the cardboard prototype, the user has  the opportunity to 
choose their own set of symbols. This ensures  that they are working with their  their 
preferred visuals and   understand its meaning. Besides the clear symbols, the way 
of scanning should be intuitive. Currently  the system does not look like a familiar 
scanner, which can may to problems of understanding which actions to perform  with 
the device. 

3. The users should always have freedom and be in control of the system. In this 
system the user scans a product, and only if the scanning was successful they will 
receive feedback. Cancelling is not needed in this situation. Yet in case of an error, 
the users might want to know, why the system fails. Therefore the system should 
give instructions how to cancel or  prevent the error in the future or 

4. The system should have consistency in its operations and tasks. The user should 
only be dealing with one set of symbols in all situations, to avoid confusion.  



5. Errors should be prevented from happening. When considering the scanning and 
feedback functions, there is little possibilities for undesired actions. Scanning only 
happens if the person specifically holds the scanner on the product. After feedback is 
displayed autonomously. In case If  the user still accidentally misuses the device , the 
actions have no consequences.  

6. The users memory load should be minimized. The system is always active. There 
is no button or control to turn on the function of scanning a product. This means, the 
user has little tasks to remember, when using the system, and the memory load is 
low.  

7. The system should be flexible and efficient of use. Since the interaction with the 
system underlays a minimal amount of tasks, there is no possibility for short cuts. It 
could be considered to run an introduction for novice users, to introduce them to the 
system when first using it.  

8. The aesthetics and a minimalistic design is important. The cardboard prototype 
includes a set of symbols, chosen by the user. This is the only information they see 
when receiving feedback.  

9. The system should help users recognize, diagnose, and recover from errors. 
There are no error messages included in the concept right now. However, this has to 
be included to make the user aware of the system status.  The future error messages 
indicate the problem with the possible solution(s).  They should be clear and 
understandable for every level of expertise.  

10. The user should be helped and be provided with documentation. Before using 
the system, users may read a short manual they obtained with it. This will be a clear 
systematic booklet of the steps that are needed to get started and to advance in the 
use of the system. 
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