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People suffering from a hearing disability experience continuous trouble hearing and 
localizing sounds around them in their day-to-day activities. This problem is also 
experienced when at home. Because of the inability to hear sounds from the different 
rooms in their house, they lose the feeling of safety and relaxation when they are at 
home, decreasing their in-house life quality tremendously. To support people 
experiencing these problems in their daily lives, we have developed a product that 
assists users to regain a feeling of ‘home’ in their houses. The SOHO is an in-house 
hearing support system that visualizes sounds through light and movement. This 
smart-home system needlessly adapts to the daily habits, needs and desires of the target 
group. Through regular user testing, literary research and different forms of ideation, 
exploration and implementation the product is designed with a constant eye on the user. 
Taking into account client desires, user values, aesthetics, instinctive interaction, 
technological opportunities and clear project goals, a product was designed with very 
clear goals and a focused vision. Inspired by the principles of Calm Technology and 
focused on a seamless interaction the device seeks to find balance between peripheral 
and focused attention, emphasizing safety, quality, durability, ease of use, controllability 
and flexibility to generate a pleasant, unobtrusive in-house experience for young elderly. 

INTRODUCTION
During the development of this product, the project its focus has been on several exper-
tise areas; User & Society, Business & Entrepreneurship, Technology & Realization and 
Creativity & Aesthetics. 
User & Society was mostly incorporated through the involvement of the user in the 
design process using a broad scope of different user test techniques. This was done by 
regular user testing about various aspects of the design, the problem was addressed, as 
well as the shape, the interface and the interaction. 
Business & Entrepreneurship has been an important area while selecting user and 
market segments for the target group, creating a clear value proposition and branding 
the product.
These two expertise areas have influenced each other remarkably throughout the process. 
The user and market segment were for a large part influenced by the results of the 
multiple user tests that were conducted. In turn, these segments also influenced the 
choice participants for the user test. Furthermore, the value proposition was established 
using the information gained in previous user tests. 
Technology & Realization was a big part of prototyping the design. It was important 
that the prototype was able to illustrate specific functionalities of our final concept. The 
final functions of the device were also influenced by the user tests that were conducted.
Lastly, Creativity & Aesthetics, which was focused on the design of the SOHO and also 
the branding. In this case the design of the SOHO was again influenced by a combination 
of user tests, literary research, the project theme and our core values. 
These areas of expertise were specifically incorporated in the design process as they 
aligned with the individual goals of the team members. These goals have also been main 
focus points during the project, allowing the individual team members to greatly improve 
their skills and knowledge.

SUMMARY
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Starting this project our aim was to begin with a pressure cooker-like ideation session to 
get a clear overview of possible segments and opportunities we would be designing for. 
Nevertheless, we quickly realised the value of literary research before starting the 
ideation to get a better understanding of the market and users we were designing for, 
while simultaneously focusing more on our client, Eriksholm. To develop an overall view, 
we focused on three main topics in our research: augmenting objects, sound awareness 
and Eriksholm.

Based on the findings of our literary research, we did a second ideation. To approach the 
subject with an open mind, focusing mainly on values and opportunities, we used an 
ideation method called ‘worst ideas’. The main goal of this method is to first generate a 
large quantitative amount of ‘bad and unrealistic ideas’ regarding the subject. These 
ideas are then analysed with the team, seeking for what makes the idea so bad and what 
value can be used to create an opposite effect. This method emphasizes specific values 
and functions that are important to implement in the actual concept. The values and 
functions that came forth were then clustered to create specific directions. The four 
directions that came out of this were; collaborative outside, personal outside, collabora-
tive in-house and personal in-house. The directions were placed in an axis system with 
axis ‘personal -->collaborative’ and ‘in-house --> outside’. Based on this ideation we 
used sticky notes to write out ideas and placed these in the right place on the axis 
system. After a while some clusters were formed, which were then minimized to different 
themes we could work on during our . By a dead voting system, we decided which 
theme was most interesting to work on. This theme was ‘minimizing the distractions/no-
tifications from devices’.

During this project, literature has formed an important basis in research, ideation and 
decision-making processes. Doing literary research into a broad amount of different 
subjects related to the market, possible target groups and multiple design theories 
offered extensive knowledge about the subject, enabling the team members to substan-
tiate choices and ideas by referring to already-existing knowledge and experiences.
In the first phase of the project, literary research has been used to create a first impres-
sion of the field of design that the project would tackle. Gaining knowledge about 
seamless interaction and tangible interaction techniques, as well as hearing disability, 
created very clear possibilities and restraints for a future product (Bakker et al., 2015; 
Lenz et al., 2013; Moritz, 2016; Rich et al., 2006; Ross & Wensveen, 2010).

Later in the process literature has been utilized as an important tool to substantiate 
important choices or directions taken in the project. Especially while developing the 
human-computer interaction and specifying the target group and creating a brand 
identity, literary research has been an important factor (Singh, 2006; Campenhout et al., 
2013; Moritz, 2016).

During the project there has been a repeated inspiration from the principles of Calm 
Technology. As this theory connect interestingly well to the subject and goals within this 
project. Throughout the project these principles have frequently been analysed to create 
a product in which main aspects of this Calm Technology are integrated. Literature into 
this subject has helped to form an interesting vision on the subject of ‘Seamless Interac-
tion’ (Case, 2016).

Using the knowledge and principles described in literature, there was always an aim to 
substantiate the choices made during the development within a broader context. Aiming 
to combine literary and field research to gain valuable insights that support choices that 
were made in the process.

LITERATURE

ITERATION 1
EARLY IDEATION 
AND RESEARCH
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ERIKSHOLM 
RESEARCH CENTRE
In this project we have aimed to put a big emphasize on the desires and vision 
of our client to develop a product that would fit within this vision, planning to 
follow a realistic client-designer process. Especially in early ideation this repeat-
edly encouraged us to re-iterate on our concepts and values. Following our 
second ideation, a conflict in vision between the project group and Eriksholm 
already occured. Our research into the company had shown a clear aim specifi-
cally on improving the life quality of people with a hearing-disability, whereas 
the conclusion of our ideation was more broadly-focused. To develop a concept 
more clearly related to the company, we re-discussed the conclusions of our 
earlier ideation, adjusting our focus to a more hearing-disability based public. To 
generate an objective, substantiated, over-all impression of this target group, we 
decided to conduct our first user test, focusing mainly on the habits, routines, 
problems and distractions of our target users. 

USER TEST 1
TEST QUESTION
What is the impact of hearing impairment on stimuli and distraction in the daily 
life of young adults?

TARGET GROUP            Young adults
NUMBER OF PARTICIPANTS     Five
METHOD                      Diary study
IMPLEMENTATION   Customer journey map (appendix [31])

STEPS TAKEN
-The participants were asked to write down every activity which lasted for more than five 
minutes in a diary. Besides they were asked to answer the following questions about their 
activities
- During what part of the day was the activity?
- What was the participant doing?
- Did the participant get distracted during the activity?
- If so, how much?
- If the participant got distracted, because of what?

CONCLUSION
The diary study gave us plenty of information to work with. After this information was 
organized in the customer journey map we were able to draw multiple conclusions. These 
have helped us making important design decisions throughout the entire project. The 
most important finding for the development of our product was that there were two 
specific moments in a day the user was suffering most due to their hearing loss, and the 
notable different causes for this suffering. 
Firstly, the participants got distracted heavily when they were either at work or at univer-
sity. Most problems users faced were during communication and collaboration with 
others. Either because the participants had trouble hearing someone talk or they were 
unable to filter out the desirable sounds as there was too much noise.
Secondly, the users experienced remarkable dissatisfaction while being at home, especial-
ly during leisure activities like watching tv. Two main problems in this context were the 
inability to localize sounds and the confrontation with the disability when taking off the 
hearing aid at home. 

The gathered data presented a lot of opportunities for a design goal. These opportunities 
ranged from visualizing traffic and the environment to improving directed hearing.

APPENDIX [21]
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IMPLEMENTATION 
OF RESULTS
In this project we have aimed to put a big emphasize on the desires and vision 
of our client to develop a product that would fit within this vision, planning to 
follow a realistic client-designer process. Especially in early ideation this repeat-
edly encouraged us to re-iterate on our concepts and values. Following our 
second ideation, a conflict in vision between the project group and Eriksholm 
already occured. Our research into the company had shown a clear aim specifi-
cally on improving the life quality of people with a hearing-disability, whereas 
the conclusion of our ideation was more broadly-focused. To develop a concept 
more clearly related to the company, we re-discussed the conclusions of our 
earlier ideation, adjusting our focus to a more hearing-disability based public. To 
generate an objective, substantiated, over-all impression of this target group, we 
decided to conduct our first user test, focusing mainly on the habits, routines, 
problems and distractions of our target users. 

USER TEST 2
TEST QUESTION
What are the main problems elderly have to face due to hearing impairment and how
 can a tangible tool solve these?

TARGET GROUP            Elderly
NUMBER OF PARTICIPANTS     two
METHOD                      Diary study

STEPS TAKEN
An interview was taken with the participants to specify the problems they were facing due 
to hearing loss and to talk about the first design concept. In the interview, the following 
subjects were discussed:
- A short explanation was given about the project. Also the early prototypes were present-
ed. After this the participants were given the opportunity to interact with the prototypes, 
ask questions and give their opinion on the instinctiveness of the interaction.
- The participants were asked about problems they encountered in their daily life focusing 
on in house problem. Besides they were asked whether they were using an hearing aid 
already.
- The last part of the user test consisted of detailed questions about the design in order to 
start a small discussion.

CONCLUSION
During the interviews it became clear that, although not necessarily seen as the biggest 
problem, problems in and around the house had the biggest impact on the users mental 
and emotional state, as it addressed values incredibly meaningful to users like safety and 
connection. Which was the reason why the participants were really positive about the 
design concept. The interviewees explained that most problems in the house came from 
not being able to hear sounds from other rooms and they thought that light was a nice 
way to visualize the signals they were missing, they nevertheless wondered what exact 
sounds the device would visualize and which it would ignore. Instead of a device you 
carry around, they preferred a device that was located at a central spot in your house that 
would work together with the lighting system in your home to tell you when your atten-
tion was necessary somewhere. The idea of working together with other smart-home 
systems like Google Home or Philips Hue was also mentioned as a great way to easily add 
the device to a user’s house. Although the users liked the concept of the tangible interac-
tion, they suggested to also look into visual interfaces, as this connected more to familiar 
smart devices. 

APPENDIX [20]
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BUSINESS DESIGN
Although selection of the target group and exploration of values to be integrated in the product had been an important 
topic from the beginning of the project, a concrete description of the specific segments focused on and a clear value 
proposition had not yet been formulated. Taking the next step in our design process, an elaborate analysis of the market 
segments focused on, as well as a clear overview of exact values aimed for in the project would generate a way more 
focused, specific project goal to focus on. Focusing on the expertise area of ‘Business & Entrepreneurship’, a business 
approach was taken to observe possible options and selecting segments that connected with our subject. Based on this 
target group, using a combination of user study results, client desires and literary research, a set of values were then 
proposed. Based on these values a elaborate project brand was developed, representing the specific aspects emphasized 
in the product. 

ITERATION 2
MARKET SEGMENTS

AGE
The demographic market segment is young elderly in 
the age category of 50 to 65 years old, 10% of the 
population within this group suffers from hearing loss 
(Eriksholm Research Centre, 2019; Chou, et al., 2011). 
The product is designed to support the user in their 
early stages of hearing loss thus this demographic 
market segment offers interesting insights in how the 
product could adapt and ‘grow’ with the user.

LIVING SITUATION
The project focuses on individuals living alone or with a 
partner, 44% is married or partnered and 43% is single 
in the target age group (Joint Center for Housing 
Studies, 2019). User research has shown that especially 
couples have problems communicating in an inhouse 
setting. Mainly when communicating with each other 
from different rooms a slight loss of hearing can already 
give big problems. Elderly living alone on the other 
hand, mainly have struggles when interacting with 
technological devices that communicate through sound. 
This creates a situation in which these users tend to 
check devices every few minutes to make sure they do 
not miss this audible feedback. It is important to create 
an interaction that works on an individual as well as a 
collective level. To realize this complex user experience 
framework, this aspect of the design should be empha-
sized and researched in different user tests.

HEARING CONDITION
The project focuses on users with moderate to 
profound hearing condition. Users with moderate 
hearing loss still have a too sufficient hearing ability to 
qualify for a hearing aid, however this group experienc-
es comparable in-house hearing difficulties as users 
with profound hearing loss. There are very minimal 
supporting devices for this specific problem on the 
market yet, making this an interesting target group.

To approach the value proposition from a entrepreneurial business view, a value proposition canvas was used, emphasiz-
ing the jobs, pains and gains of the user. Using the customer journey map as a starting point, combining data from the 
second user test, the personas and additional literature we were able to analyse the needs and desires of our user, 
translating this to pain relievers and gain creators to focus on in the project. Two main literary sources of information 
considering this step have been the ‘Calm Technology’ principles by Case (2016) and the paper ‘Assistive technologies 
for the interaction of the elderly’ by Moritz (2016). Translating this value proposition to specific goals, we centralised the 
principles safety, quality, durability, ease of use, controllability and flexibility. 
Branding

To represent the proposed values in our product communication, targeting our specific market segments, a product 
branding was developed. Combining the expertise areas of ‘Business & Entrepreneurship’ and ‘Creativity & Aesthetics’ a 
critical aesthetical exploration was conducted substantiated by marketing research into color interpretations and logos. 
This resulted in a specific color palette, containing the colors blue (usually associated with security, trustworthiness, 
dependability, calmness, stability and loyalty) and brown (usually associated with authenticity, trustworthiness, simplicity 
and durability). This palate was then adopted to generate an overall product identity by logo, name and slogan explora-
tion (Elliot, 2015; Singh, 2006)(appendix [02],[03]). 

VALUE PROPOSITION

BRANDING

APPENDIX [27], [28]
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In order to explore different shape-based interactions with the device, a quick 
and dirty prototyping session was held to explore shapes that were formed by 
different interactions. Important for this prototyping session was that the shape 
of the device clearly showed the interaction. The prototyping session consisted of 
making shapes with clay and was very low-fi. The goal of the shapes was to 
communicate interaction ideas, so the quality of the prototypes was not very 
important. The session was intentionally made short, in order to rush a lot of 
ideas, afterwards the ideas were compared and used in a user test.

MARKET SEGMENTS

IMPROVEMENTS
OF CONCEPT
From an early stage of the development, a tangible interaction was proposed, 
aiming to integrate the interaction in the shape of the product. However, the 
existing ideas about the interaction with the product were still very rough and 
earlier user tests had shown that tangible interaction was generally seen as less 
instinctive than visual interfaces. In order to be able to further develop the shape, 
we decided to explore possible connections between shape and interaction. Mainly 
inspired by Calm technology and the dangling string, the focus was changed to 
physical ways to attract a users attention (Weiser & Brown, 1996). Following the 
principles of Calm Technology, the goal was to focus on the importance and use of 
peripheral vision, aiming for the device to only catch the users full attention when 
it's of utmost importance. The dangling string obtains this by existing in the 
physical world and thus blending in easier than a visual interface, described by 
Weiser and Brown (1996) as “The string, in part because it is actually in the physical 
world, has a better impedance match with our brain's peripheral nerve centers.”  
Using a ‘post-it island’ ideation technique, this newly gained insights were 
integrated in the already existing concept by proposing novel aspects based on 
the Calm Technology, focusing on the relation between peripheral and focused 
feedback. Based on this ideation and the newly generated feature concepts, the 
decision was made to not only use feedback through lights in the product, but to 
also make the lights “move” around the prototype creating two dimensions of 
interaction.

SHAPE EXPLORATION

USER TEST 3
TEST QUESTION
How can the shape of the device positively influence a seamless interaction with the user?

TARGET GROUP            Elderly
NUMBER OF PARTICIPANTS     one
METHOD                      Semi-structured interview using low-fi prototypes

STEPS TAKEN
An interview was taken with a participant. During the interview the participant was asked to 
interact with the prototypes using a thinking out loud techniques without prior explanation 
of the interaction. 
After this the interviewee was asked which shapes they preferred and why.
The data was gathered to make adjustments and improvements to the shape of the device.

CONCLUSION
While it’s important to keep in mind that only one participant was interviewed, it was very 
clear that most of the shapes were too obtrusive for the design. The shapes were drawing 
too much attention to the device while the device should only draw the user’s attention 
when action was required. Some of the proposed shapes caused significant confusion, as 
the shape not directly invite instinctive interaction.
The user emphasized the importance of an easy usable, easy learnable design, simplistic 
design so that the user would know how to use it. The participant stated that, as earlier 
user tests had also pointed out, a digital interface could be very clear and convenient. An 
important note was that the information on the screen should be minimized in order to 
keep it as easy as possible.

The main goal of this user test was to get feedback on the proposed shapes and related 
interaction, in order to make a more validated decision on the final aesthetics of the 
device.

GOAL

APPENDIX [24]APPENDIX [20]
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TANGIBLE 
INTERACTION
Although selection of the target group and exploration of values to be integrated in the 
product had been an important topic from the beginning of the project, a concrete 
description of the specific segments focused on and a clear value proposition had not 
yet been formulated. Taking the next step in our design process, an elaborate analysis 
of the market segments focused on, as well as a clear overview of exact values aimed 
for in the project would generate a way more focused, specific project goal to focus on. 
Focusing on the expertise area of ‘Business & Entrepreneurship’, a business approach 
was taken to observe possible options and selecting segments that connected with our 
subject. Based on this target group, using a combination of user study results, client 
desires and literary research, a set of values were then proposed. Based on these values 
a elaborate project brand was developed, representing the specific aspects emphasized 
in the product. 

ITERATION 3
VISUAL
INTERFACES
Developing the visual interfaces for the interaction with our product, our main focus 
points were ease of use and learnability, as earlier proposed in the value proposition. 
One of the main struggles for elderly when interacting with visual interfaces we found 
out of literary research and field research was minimal differences in movement to 
perform unrelated actions (e.g. click for 1 second to open app, click for 2 seconds to 
replace app), generating a low understanding of simple tasks (Moritz, 2016; Rich, 2006). 
This connected very well to the 6th and 7th principle of Calm Technology “Technology 
should work even when it fails” and “The right amount of technology is the minimum 
needed to solve the problem” (Ornella, 2014). With these struggles and principles in 
mind we developed a broad amount of extensively different hand movements and 
visuals that supported these movements, aiming to develop an easy, intuitive,  non-ob-
trusive interaction. Clustering the interaction in three steps “add room”, “select which 
room”, “select priority”, we aimed to develop a simple, three step interaction in which 
mistakes were minimized. Using iconography to support quick learning and allocate a 
specific color to every room to support learnability we developed 12 fundamentally 
different interfaces (appendix [25]). Using full body ideation to generate physical 
aspects, exploratory sketching to generate compositions and clear icons and eventually 
death voting by a specific set of rubrics to select 12 that represented our visions and 
norms (appendix [17]). To give a clear impression to the users of these visual interfaces 
and have an overall experience of the interaction, our aims were to create interactive 
interfaces using a smartphone as interface. To our great disappointment this was 
eventually not realized, as we did not find a program in time that could create all these 
fundamentally different interactions within one program. Nevertheless we tried both 
Adobe XD and Adobe After Effects to create an impression of what the interaction 
would be experienced like (appendix [32]).

9



ELIMINATION OF
PRODUCT FEATURES
To create a feasible product that clearly matched our 
values and the desires of our target group, we used 
the third iteration to drastically eliminate all functions 
and concepts that were not directly supporting this 
goal. By doing so we were able to create a more 
minimalistic, focused device. We used storyboards, 
results from previous user tests and a very clear, 
three page description of our envisioned market 
segments and value proposition to be able to 
substantiate our decisions (appendix [04]).
Although we had developed the feedback through 
light and movement in an earlier stage of the project, 
we had not yet decided on what exact movement 
would be integrated in the device. At first, the main 
concept was to make a clear division between the 
importance by the sort of movement. Reconsidering 
this nevertheless, way more value was seen in varying 
the speed of light, as this would improve the seam-
less change from one priority to the other. The 
feedback movement was thus decided to be a 
movement that turned around the device from left to 
right, the speed depending on the priority.

Throughout the entire process the product was seen as a product existing out of different components; a micro-
phone, an input device and a feedback device. Although this three-folded division supported very specialized tasks 
for each, it contradicted heavily with the values ease of use, as each should be installed separately. The concept was 
thus changed to a device in which all functions were integrated within one body. This creates a more 
understandable, compact device that supports all three functionalities.

From the moment we decided to use a visual rather than a tangible interface, the question whether this interface 
should be part of the device, or should be on an external device (like a phone or tablet) to be more personable 
and user friendly was regularly discussed. Yet, designing for elderly, a big part of the target group is not in 
possession of a smart device that would support this interaction. This would thus exclude a massive segment of 
the target group. There was therefore decided to have the full interaction within the device itself.

The shape and materials of the product played a big role in making the product easily blend in within a broad 
amount of different rooms without being constantly-obtrusive. As the shape exploration during the second 
iteration was mainly based on tangible interaction, a new shape concept was needed that supported the specific 
tasks our product would have to execute. Using sketches we designed an interesting shape that was circular to 
support the ‘light movement’ feedback, had a big interface to support visually impaired users, was not too bulky, 
and also reflected light on the surface underneath, creating a more naturally visual feedback. Using wood as a 
main basis for the product we minimized the boundary for elderly users to interact with a smart product, while 
using a dark color to make the device unobtrusive when not turned on (Moritz, 2016).

Lastly, to be able to have a smart device easy to set up, we were inspired by the Google Home. This device is 
able to be set up in only 3 steps, after which it is able to recognize other smart devices in the house and 
automatically adds them to the network. Using an identical system in our device we aim to minimize the 
boundary for users to buy our product. When a new device is found, the device will automatically connect to the 
home-network, after which the user is able to select a color and icon for the room.

Although we had developed the feedback through light and movement in an earlier stage of the project, we had 
not yet decided on what exact movement would be integrated in the device. At first, the main concept was to 
make a clear division between the importance by the sort of movement. Reconsidering this nevertheless, way 
more value was seen in varying the speed of light, as this would improve the seamless change from one priority 
to the other. The feedback movement was thus decided to be a movement that turned around the device from 
left to right, the speed depending on the priority.

10



This aspect formed the main focus of 
our prototype. Using two LED strips; 
one pointing outward, one pointing to 
the ground, the prototype showed the 
feedback the user would get when 
using the device. By different ‘priority’ 
settings reaching from a very slow, 
unobtrusive movement of the light to a 
very fast, alarm-like movement, the 
prototype enabled us to show how the 
priorities were visualized by the device. 
By also showing different colors the 
boundary between peripheral and 
focused feedback could be explained 
and tested with these functions. 

Preparing for the final user test, a specific selection 
of functionalities was made to be integrated in the 
prototype. With these specific functionalities we 
aimed to give the user an overall experience of what 
the device could offer, being able to imitate a 
day-to-day interaction with the product. To realize 
this the three main aspects of the product were 
selected; user input through an interface, 
sound-awareness through a microphone and 
feedback through light.

REALIZATION

Although we aimed to integrate an 
experience of the round interface in our 
product, we eventually decided to not 
realize this for several reasons. Firstly, 
based on a lot of internet searches we 
concluded that Arduino compatible 
interfaces are not for sale on any 
reliable websites. To tackle this problem 
we planned to use a squared interface 
placed under a round surface (appendix 
[18], [32]). Nevertheless, as we started 
working on this concept we figured 
quickly that the size of this interface was 
so much smaller than our actual prod-
uct, that this would not give a clear 
representation of the product and 
would rather confuse the user. Replac-
ing it by a phone screen was possible, 
but would acquire a enlargement of the 
prototype. We thus decided to create 
the interface experience separately from 
the actual prototype.

We decided to integrate this function as 
a tool of explanation, rather than an 
actual test tool. As there would be 
needed two devices to create the actual 
function of the microphone, we used 
the microphone only to visualize to the 
users that the device understood when 
there was sound, and would base it’s 
feedback on that. During the user-test 
and demo day this has been proven to 
be a clear tool to explain the ‘smart’ 
aspect of the device to participants and 
interested.

INPUT
THROUGH AN INTERFACE

FEEDBACK 
THROUGH LIGHT

SOUND AWARENESS
THROUGH A MICROPHONE

11



USER TEST 4
TEST QUESTION
How can the interface of the design influence the interaction with the user?
Is the device able to carry out the desired tasks in a real-time setting?
Are the proposed values of the product reached with the developed product?

TARGET GROUP            Elderly
NUMBER OF PARTICIPANTS     seven
METHOD                      Scenarios, real prototypes, semi-sctructured interviews 

STEPS TAKEN
- At the start of the user-test, the participants were given a short explanation about the design and the state of the project. After this, participants were offered a 
chance to ask questions about the design in order to avoid any misunderstandings.
The paper interfaces were shown to the participants. There were three different interaction for each of which the participants were asked to think aloud about what 
interface they would choose. These interactions were:
 - Adding a room to the device.
 - Selecting which room they wanted to add.
 - Setting the importance of the room.
- Next, the physical prototype was introduced and used to further explain the interaction with the user. After which the participant was asked to walk   
through certain scenarios where they would interact with the device. For this, the participants were asked to think aloud again.
- The participants were asked to put the device at a place in the room where they would think it would be placed best. The participants were then told to do what they 
would normally do, for instance reading a book on the couch. After a while the lights would turn on and the participants were asked whether or not they thought the 
signal was clear enough, if the difference between the levels of feedback was big enough and how the users would use the device in their daily lives.
- At the end of the user-test, a number of core values were shown to the user to ask them about what values were important to the user when using a   
product like the SOHO and how these values were interpreted .
- After this a semi-structured interview was conducted focused on the usability and interaction of the product.

CONCLUSION
The relatively large group of participants clearly showed which interfaces they preferred for the interaction with the device. The results were clear that the digital 
interface had to be as simple as possible. But in order to make be clear the interfaces for the different interactions should be distinguishable. The users had a clear 
preference for interfaces which constantly gave an overall view of the functions of the device, create a bigger feeling of control.
The participants validated that the design would definitely help them in their daily life and were very interested in using this device in their homes. Most feedback 
points were mainly focused on the current size and shape of the design, as users questioned the size and brightness of the device. Nevertheless, the core concept of 
the product was confirmed to be useful by all 7 users. 
A clear preference for the values ‘ease of use’, ‘learnability’ and ‘safety’ came forth out of the data of the user test. Most users believed the term ‘instinctive’ was a good 
term to represent their main desires for the interaction of the product.  

GOAL
The goal of this user test was to validate our final concept with the target group and to make a validated choice about which interface to use, thereby it served as a last 
validation of the values translated in the products. The test was used to take a look at future improvements. Although these would not actually be integrated in the 
product, they offered a clear future vision for the product.

APPENDIX [25], [26], [27]

12



When using the device, the user starts at the selection, 
here the user can see all rooms in which a SOHO is 
installed, together with which devices are already 
turned on and on which priority (picture interface 1). By 
clicking on the desired room, the user is forwarded to 
the ‘priority selection’. By sliding the bar over the 
screen, ‘filling’ the screen, the user selects the impor-
tance of the room (picture interface 2). The height of 
the priority will influence the feedback; peripheral or 
focused. Having selected the priority will bring the user 
back to the selection screen, where it can again see the 
colors and priority of each turned on room.
Once a sound is detected in a room and the device is 
giving feedback, the device can be easily turned off by 
pressing the screen once, the device will then 
automatically reset this room and turn the feedback 
off. When a device is giving feedback of different 
rooms simultaneously, this will be visualized on the 
screen by a split screen with the icons of the different 
rooms, by pressing the icon of a specific room, this 
room will be turned off.

FINAL PRODUCT
The final product, the SOHO, enhances the in-house experience by offering a hearing support system. The product is 
targeted at young elderly aging from 50 to 65, living either individually or with a partner, suffering from moderate to 
profound hearing loss (American Academy of Audiology, 2011). The product focuses on the values safety, quality, 
durability, ease of use, controllability and flexibility using intuitive interaction through a visual touchscreen interface.

The SOHO consists out of three main components; a 
round touchscreen, a microphone and two LED strips 
(appendix [05],[17]). The touchscreen offers a two-step 
interaction, optimizing learnability and ease of use 
through simple iconography. The goal of the device is 
to visualize sounds coming from different rooms in the 
house. As users suffering from hearing loss lose the 
ability to hear sounds from rooms other than the one 
they are in, they are no longer able to hear people or 
devices trying to get their attention. This can create 
severe safety risks for both the user (e.g. when the user 
misses the sound of the oven being finished) and 
others (e.g. when someone falls from the stairs and 
calls for help). It furthermore decreases the in-house 
life quality drastically as users do no longer have a 
feeling of safety, not knowing what is going on in their 
own house. Although there are a broad range of 
products amplifying one device, user studies show that 
the usage of too many of these products simultaneous-
ly causes stress and a disoriented feeling.

The SOHO solves these problems by targeting sounds 
per room, instead of per device. A SOHO can be placed 
in every desired room, as the SOHO is a smart home 
system, it will recognize other devices in the home and 
connect these to the network automatically to maxi-
mize ease of use. When using the device for the first 
time, the visual interface will offer the user a choice of 
icon and color for the room. This information will be 
communicated to the other devices instantly.

THE DEVICE INPUT
The feedback of the device is given by two LED strips, 
using a combination of light and light-movement. The 
color of the light depends on the room, each room has its 
own color, optimizing learnability. The movement of the 
light is a movement around the device from left to right, it 
depends on the priority selected for each room. A low 
priority will give a slow movement, aimed at peripheral 
attention, whereas a high priority will give a fast 
movement, directly taking the users attention, aimed at 
focused attention. When sound is detected in a room 
selected by the user, the devices installed in all other 
rooms will give feedback. This feedback will be a 
combination of the light and movement, together with the 
color and icon of the room the sound is coming from on 
the visual interface, improving learnability in the early 
stages of usage. When sound is detected in different 
rooms in the house, the device will give feedback for the 
room with the highest priority. Once this room is turned 
off, the feedback of the room with the second highest 
priority will be shown. When two rooms have the same 
priority, the device will alternate between the two different 
colors of these rooms.

With these functions we have aimed to create a device that 
has high learnability and ease of use to support our target 
group, while simultaneously offering a smart system that 
can tackle the main problems found in the different user 
studies we did. Combining user studies, literary research, a 
broad amount of ideation techniques and a number of 
client calls with Eriksholm Research Centre, we have 
created a product that is specifically aimed at the struggles 
of our target group, blending with their daily lives and 
habits, becoming part of the routine rather than another 
obtrusive device. 

FEEDBACK
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FEEDBACK
The Demoday was used to present the device and showcased the interaction, it was also 
a great moment to receive feedback on the design. We believe that even though it is the 
end of the project for us, it is important to think about future improvements to give our 
client the option to further develop the product. A lot of feedback was received about 
the interaction with the device and ideas for further improvement. Since we had already 
created a vision about the future of the project, using the feedback received during the 
final user test, this Demoday was a great moment to compare our future vision with the 
feedback from others. 
One of these valuable ideas was to scale the device down to make the size comparable 
to that of the Google Home devices. Scaling down the size would make the device less 
bulky and thus, less obtrusive. While we believe this is true, it’s important to keep in 
mind that the target group might have trouble looking at a small screen. This of course 
is something that could be tested during future iterations.
One mistake made during the project was that our shape majorly depended on the 
technology realization aspects. We limited our prototype because of the electronics we 
used and because of this we were not able to have a completely functioning prototype. 
However, this depence on the technology also handicapped us into making the proto-
type smaller, because of this, our final prototype was a lot bigger than the one we 
envisioned during the midterm Demoday for instance.
More personalization through learnability of the device. In order to make the device 
work as seamlessly with the user as possible, it would greatly benefit the user if the 
device could learn from the user. This way the device could expect or recognize certain 
sounds and could signal the user even if they forgot to set the importance.

DEMODAY
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REFLECTIONS

SIGI VAN LINDT
During project 2 I did a project for Eriksholm research Centre in the squad seamless 
interaction design. Our group chose to focus on sound awareness, which was one of the 
two possible directions in their design brief. I worked together in a team of 4 to create our 
product: SOHO. SOHO is a product that enables in home communication between users 
with beginning hearing loss.

One of my goals was “being able to create a professional sketch for the production of a 
design.” To achieve this I took the course explorative sketching, which ended up improving 
my motor skills and sketching experience but most importantly changed my mindset 
towards sketching as an explorative tool. My main use of this newly found approach helped 
me to explore different design options especially while still in the early phases of the 
process.
Another goal was “being able to create efficient and small scale prototypes.” My biggest 
contribution to the project was the realization of the final prototype and although its not 
especially small the space for electronics and wires was still very limited. To make sure that 
the prototype looked good I had to put a lot of effort in internal wiring of the led strips and 
batteries. And this is a skill that could translate towards more smaller scale electronic 
projects. Another thing that I learned was solid soldering and wiring and especially what 
not worked, since our prototype had to be taken apart quite often to connect the batteries 
wires moved around a lot since the top piece of the prototype also had components that 
needed to be connected with the bottom piece in it. This frequent movement caused the 
wires to break down quite often so I had learn how to create more solid soldering 
connections.

Another goal of mine was “Being able to analyze data with a deep learning algorithm and 
using it to create a more personal user experience.” This goal was too ambitious for me 
since taking an online course by google in this just wasn’t something that didn’t fit into my 
timeslots. Instead of taking an external learning activity I should try to implement it in my 
next project as application for our prototype for example. That said, I do see the benefits of 
being proficient with deep learning algorithms since an application for our product already 
came to the surface as a future plan.

Another goal of mine was “Having tried to set up my own startup to get valuable real 
experience.” This is a goal I set for the end of B2 and the progress made so far is less than I 
would like to have made but I do have a clear idea for what do in Q3 and Q4. During the 
course “Design for games & play” I gained experience in working with unity. I enjoyed the 
possibilities unity gave me to create games but the end product of that course didn’t 
completely reached my standards or desires. That’s why I chose to create a game with unity 
again, but this time around I’m working on it on my own and my goal is to create a 
marketable game.

My last goal was “getting more hands on experience with validating my ideas.” I’ve reached 
some aspects of our goal since our team had a big emphasis on the business part of our 
product but my main occupation was still the technical prototype. My main learning 
experiences were the final user tests I did, which included 3 tests with 5 total participants, 
these user tests expended on my business and entrepreneurship area and also my user and 
society area. Experiencing user testing with elderly people gave me another perspective 
which can help me when setting up new user tests for that same target group. A part of that 
user test also was validating our value proposition which expands on business and entrepre-
neurship. The project also gave me another view in what business and entrepreneurship is: 
branding and design language.

A big part of project 2 is working together in a team. During the course of our project I 
learned about open conversation about goals and our level of dedication, having this 
knowledge greatly helped with our decision to all try harder after the mid-term demo day 
since we all knew of each other what we wanted to achieve and didn’t feel completely 
satisfied with the results thus far. After that we chose to have a more structured approach to 
our meetings setting up goals and noting down which goals were done and had to be 
completed. This shift helped our team back in shape making it possible to create something 
for the demo day that I’m proud of. In the future I will definitely approach team work again 
with the system we set up since it greatly improved our productivity.

Overall project 2 has been a satisfying follow-up to the previous project and although 
similarities were there certain focuses were shifted which was a good change of pace and 
perspective While I didn’t achieve all my goals, insights were created about how to improve 
them into future goals. 16



MIKE ROOZENBURG
For my second design project I have been working within the squad of ‘Seamless Interac-
tion Design’. In a team of four Industrial Designers I have worked on the SOHO, an 
in-house hearing support system, visualizing sound through light and movement. Within 
the project I have focused on a specific set of goals to learn more about specific expertise 
areas, while simultaneously exploring possible directions within my area of interest.

Firstly, an important emphasize has been on the expertise area of User and Society. Within 
design I am mainly interested in the interaction between users and products, experiment-
ing with a large diversity of interfaces to generate a more intuitive interaction. To make 
more elaborate design choices in this process, an understanding of the user is crucial. To 
improve my techniques aimed at understanding users, one of my main goals for this 
project has been to explore a broad amount of user testing techniques. By working out 
user tests in a more professional, constructive way I have aimed to learn more about the 
value of different techniques. Looking back on the project I see a clear learning curve when 
it comes to the understanding and setup of user tests. Whereas the first user tests still show 
a considerable low quality of preparation, later user tests represent a clearer structure and 
more elaborate planning. 
Gaining more insight in research and user testing opened up a whole new side of design to 
me, while showing me the value of good prepared user testing, it also stirred up my 
interest and fascination for a deeper psychological or anthropological explanation behind 
user behavior. In my future projects I will focus more on this side of user interaction to be 
able to make more elaborate design choices and seek for more out of the box 
human-computer interactions. I believe project 3 will be an interesting opportunity to focus 
more on this newly gained interest, exploring the relation between psychology and design 
in a research project. 

Secondly, I have dedicated this project to work on my knowledge and skills of Business & 
Entrepreneurship gained during the courses ‘Introduction to Business Design’ and ‘Technolo-
gy Entrepreneurship’. As these courses clearly showed me the values of considering products 
from several perspectives, rather than only a design perspective, I was amazingly eager to 
develop more experience when working with these techniques and frameworks to adapt 
these in my own design processes. In this project I have focused on this expertise area by 
following the first steps of the business development cycle; segmenting potential users, 
selecting market segments, generating a value proposition and developing a clear product 
identity based on this. Doing so has offered me a surprisingly different look on the design 
process, as it supported more elaborate explanations of choices made. By researching 
related work and business approaches I was able to add an interesting aspect to the design 
process, which has given me a more broad view of the many aspects playing a role when 
developing a product. It furthermore offered me the opportunity to combine earlier gained 
skills and different expertise areas, like Creativity & Aesthetics in branding and User and 
Society during market segmenting and generating a value proposition. Looking at future 
project I will definitely adapt business and market theory, frameworks and principles in my 
design process, allowing better customer understanding and supporting more substantiated 
choices. The approach has shown me the value of not approaching a subject form just one 
perspective, but rather looking from a divergent selection of perspectives to explore more 
opportunities. 

Lastly, the area of Creativity and Aesthetics has served as an overarching area, connecting to 
my goals from the other expertise areas in the design process. Throughout the entire 
process, I have considered the project from an aesthetical perspective. In early stages this 
has mainly been to generate interesting tangible interaction concepts for the product, 
whereas later in the process it has been to generate an distinctive product identity and use 
this consistently throughout all communication. Nevertheless, my main goal within this area 
has been the exploration of and experimentation with diverse ideation and conceptualization 
techniques to learn more about the value and implementation of different techniques 
throughout the process, especially in relation to user testing. 
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Although I have definitely been able to learn more about different ideation techniques, the 
insight in the specific values of each has lacked during this project. This is mainly due to the 
relatively little attention devoted to actually integrating the principles behind the ideation 
in the process. This was mainly revealed when using the technique of rapid prototyping, 
which I experienced as amazingly valuable. Yet, during our process this technique had only 
minimal influence, as rapid prototyping was used in the setting of a conservative design 
process, in which rapid prototypes were made, but a mindset saying ‘if this does not work 
we will completely abandon this idea’ lacked. In my next project I am very interested in 
having a more ‘fail quickly’ mindset, testing several different subjects to have a more 
thorough substantiation of the chosen concept. I believe this mindset can, offer amazingly 
valuable insights from an early stage of the process. 

Throughout this project I have seen myself grow surprisingly much in the desired areas, 
while simultaneously experiencing an increasingly critical and analytical look on my own 
work. While developing specific goals, I became increasingly interested in the ‘why’ behind 
every choice, claim and decision. I am eager to further develop this mindset during the rest 
of my studies, as it has left me finishing this project with a confident view on all choices 
made. This critical look has furthermore given me the opportunity to do more background 
research, not directly related to the project, which has opened up new doors and sparked 
new interests within design. Furthermore, by focusing on this goals I have been able to 
create a more clear, substantiated vision for myself, exploring different directions and 
philosophies within my area of interest. 
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TIMON ADRIAANSSEN
This semester I worked with three other students in a project under the theme “Seamless 
Interaction Design for Professional” for our client Eriksholm Research Centre. During the 
project we went through a lot of iterations to design a product that would help elderly with 
hearing impairments in and around their house. These iterations were formed through 
many ideation sessions, user tests and feedback received by the coaches and others.

One of my main goals for this semester was to take on the role of a chairman. While I 
always tried to make sure the meetings were going smoothly in earlier project, I never 
officially took on the role of a chairman. This time I wanted to define the role more, which 
meant I made agenda’s for the meetings, was the person in contact with the coaches, and I 
made sure the project stayed on track. I learned a lot this project about what it means to be 
a chairman and it also helped me to stay up to date with my other responsibilities as well 
as I had to come to the meetings extra prepared. Through this role of chairman I gained a 
better overview of the project and what my teammates were working on, something I had 
been missing in past projects. I want to open up my own design firm in the future and for 
this it’s important to own my projects and to know how to be a chairman, which is why I’m 
really glad I took the opportunity to learn it this project and I hope to further improve on it 
during future projects.

Another goal was to work more closely connected to the user. Looking at the competency 
areas, User & Society is definitely one that grabs my attention the most. However, looking 
back at my past projects, I saw that I missed a lot of opportunities to validate and improve 
my design through user testing. Connecting this with my chairman role in the project I 
decided to take on the role of External Affairs as well when it came to the users. Being the 
person that was in contact with possible participants and the one that had to plan the user 
tests was another great way to improve my planning skills. Besides that, it gave me a lot of 
interesting insights about how to approach possible participants. During the user tests, I 
noticed that I sometimes had trouble explaining the concept and/or certain parts of the 
test to the participants, which resulted in confusion on their parts and frustration on mine. 
It was difficult sometimes to make the switch between someone who has been working on 
the project for several weeks and someone who had never heard about it before.

 While it already went a lot better during the later user tests, I believe this is something I can 
still improve on majorly. Even though I was the person that kept contact with the participants 
and planned the user tests, it was often another group member that wrote the biggest part 
for the user test. In future projects I hope to play a bigger part in writing the content of the 
user test; I believe this will help me to have a stronger connection with the participant as I 
will be better at explaining the idea of the test.

Another goal I had this semester was mostly focused on me following the course Exploratory 
Sketching, as I wanted to improve on my visual communication. I was however quite quickly 
able to use these new acquired skills in the project as well. Making sketches, either to explain 
my ideas to the other group members or to showcase our design to our client, taught me a 
valuable lesson about visual communication. It showed me that using visuals to explain your 
design was a great way to avoid any misunderstandings about the ideas. Developing my 
sketching skills also helped me to further improve on the Creativity & Aesthetics competency 
area. Exploring different shapes and materials, and connecting this with the research done 
during the project, made me look at a lot of different opportunities for the looks of the 
design. While this goal didn’t necessarily have anything to do with the project, I believe it 
helped me a lot with ideating and communicating early on in the project and I aspire to keep 
improving on my visual communication skills during future projects.
When I look back at the past four and a half months, I can say that I’m quite content with the 
final result. While we were a bit behind on the project during the first half, I believe the 
midterm Demoday was a wake-up call for us and I’m especially proud about how much we 
did during the second half of the project. I learned a lot from being chairman and from 
working very closely with the participants and I wish to keep improving on these aspects in 
future projects. Next to that I want to focus on the Technology & Realization competency 
area next project. I still have a lot to learn in this competency area and I think it will play an 
important part during my FBP.



ELENA HASZING
During this semester I collaborated on a project with three other student. This projects took 
place within the squad Seamless Interaction Design for Professionals for the client 
Eriksholm Reasearch Centre. The product we developed in the end was formed through 
multiple iterations, user tests and feedback from the coaches, fellow students and the 
client. The design is called SOHO (Sound Home). In short this device is an in house system 
that notifies elderly with hearing problems when there is a sound in another room. The 
device would notify the user through a light signal of which the colour matches a specific 
room.

My main goal for this project was to work on the business aspect of the design. In doing so 
I was able to incorporate the knowledge I gained during the elective Introduction to 
Business Design into a real project. What was important to me was that the information 
form the business plan would be helpful to the development of the project. Either by 
clarifying the knowledge that we already obtained or gaining new knowledge. This included 
writing the user and market segment and the value propositions. For the user and market 
segment is was very important to combine the view of Eriksholm and our own ideas for a 
target audience. Especially for the market segment it was important that this would mostly 
correspond with that of Eriksholm because they were our client. What intrigued me most 
was to make sure that our vision was still clear without ignoring the view of Eriksholm. 
Besides I worked on the value propositions. Remarkable to notice was that we already had 
almost all the information we needed to write the value propositions, but because this was 
not well-arranged this only became clear when using the value proposition canvas. Did this 
not only help with formulating the value propositions but also to see whether or not our 
design solved the issues people were having and whether the product was actually some-
thing they wanted.

In future project I do want to improve my skills in the business and entrepreneurship branch 
by doing more research in different methods to provide a good business model and how to 
expand in what I already did during this project.
My second goal was to work on the user tests. This is something I worked on in previous 
projects but to improve my skills it was important that the target audience was more 
involved throughout the entire design process. This was partially done by doing more user 
tests. But the main difference was that I tried to incorporate more of a discussion in the user 
test. This in order to gain more insights into the thought and comment of the target audi-
ence. Throughout the project this gave us a lot of information and prove that some of our 
assumptions were wrong. Therefore I believe that the product suited the needs of our target 
audience very well.

I do think that a missed opportunity during this project was that I did not do enough 
research into different methods we could use during the user tests. Doing so we probably 
would have been able to make better user tests and gain even more interesting insights.
About the overall project, first of some thing that worked very well. Having a chairman 
during a project is incredible useful. It provides a lot of structure to the project. Besides we 
talked about our goals for this project at the beginning. This helped with dividing tasks 
further on and it made sure that everyone was able to work toward their goals. Something 
that in my opinion was missing during the project was an overall planning. We did not make 
an overview of important data at the starts of the project. Therefore we sometimes struggled 
with the amount of time that was left to do for example a user test, an interation or 
programming. A complete overview for the entire project would have helped us a lot. 
Therefore this is something I would like to work on during next projects. By taking on a 
managing role, including planning’s, tasks division and checking whether everything is being 
delivered. I am very interested to see how I would tackle this and for more information I will 
follow a course on skillshare and ask the coaches and fellow student about tips they might 
have.

Also important to say is that I am very glad with the result. There was a lot of work done to 
get to this point and I am proud of what we were able to delivered.
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“Hearing loss has really made me another person”
- participant during a user test



In this project we have collaborated with 

Eriksholm Research Centre to create a product 

that supports users with hearing loss to 

maintain their life quality, aiming to enhance the 

in-house hearing experience by o�ering the user 

a personalized hearing support system. 

Focusing on safety, quality, durability, ease of 

use, controllability and flexibility, the product 

combines the knowledge from IoT and tangible 

interaction research. Combining physical and 

digital interfaces, the product is aimed to 

support young elderly to interact with the 

product smoothly, aiming to eliminate any 

possible misconceptions in the interaction. 

Creating a product within the ‘Seamles 

Interaction’ squad has put a big emphasize on 

the transition between focused, peripheral and 

implicit attention by the user. Using light as 

feedback, the device creates a customizable 

system wherein the user can easily choose 

between focused or peripheral feedback.
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“Hearing loss has really made me another person”
- participant during a user test
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First IdeationUser TestingProduct Development

User Testing Final Iteration Final User Testing

Customer Journey 

Mapping

Prototyping

Problem Scoping
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Developing our product we have focused on a very specific market segment to be able to create a 

product that blends seamlessly with the routines, habits and behavior of this target group. Conducting 

literature research in combination with continuous field research, we have been able to create a clear 

image of the desires and behavior of our target group, enabling us to integrate a specific set of functions 

in the SOHO to promote ease of use and implementation in day-to-day scenarios.



Demographic
age 50 - 65

Living situation
individually or with partner

Hearing condition
moderate to profound hearing loss

7

10% of the population within this 
segment su�ers from hearing loss, the 
device is aimed to support users in the 
first phase of their hearing loss.

Most households from the age of 50 
either live alone or in couples.  The 
device is aimed to support both single- 
as collective use.

In-house problems with hearing and 
communcation can be detected from 
moderate hearing loss onward. The 
device is aimed to support users 
during both the beginning and later 
stages of their hearing loss

Eriksholm Research Centre, 2019

Harvard, 2018
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To develop ourselves within the expertise area of Business and Entrepreneurship during this project, we 

have developed a product identity based on our market segment and value proposition. Developing this 

product identity, a main focus has been on communicating our values through color, shape and material. 

Finishing the project this focus expanded to communicating the functionality of the product clearly by 

developing logos, names and expanding the color palette of the product identity. With this brand identity 

we aim to communicate the values safety, quality, durability, ease of use, controllability and flexibility.

Amasteus, 2015



Create awareness 
of sounds in the 

house

User will not get 
overwhelmed by 

unimportant 
sounds

flexibility

controllability

Easy interaction 
with physical and 
digital interface

ease of use

safety

Devices are sold 
seperately for changing 

living situations

durability

9

Focused and 
peripheral feedback

quality
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Developing our product within the ‘Seamless 

Interaction’ squad has put an important 

emphasize on the creation of a easy to use, 

user-focused interaction. Exploring a broad 

range of techniques and frameworks to simplify 

interaction enabled us to approach the subject 

from di�erent perspectives. In this research we 

were especially inspired by Calm Technology, 

which lives by the philosophy to “minimize the 

perceptible invasiveness of computers in 

everyday life” (Tugui, 2004). 

As we are designing for young elderly, the 

demographic market segment had a big impact 

on the interaction developed. To include users 

with less technology-awareness, we have 

develop an easy-understandable, 

minimal-option interface. Based on our 

literature study we furthermore developed 

di�erent tangible interaction methods that 

support natural interaction between the user 

and product. By pressing and turning the device 

supports a tangible interaction, combining 

physical and digital interfaces. 
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MORNING 

DISTRACTION LEVEL

QUALITATIVE FINDINGS 

Oppertunities

Colaboration 

Comunication

Home situation 

AFTERNOON

“ I can’t hear well in crowded places” 

“ My morning routine usually
goes by without any issues.”  

Improve hearing aid controls. Visualise tra�c and environment. 

Improve directed hearing. 

Make sounds replayable.  

External hearing aid microphone. 

“ I have trouble hearing everyone
during a meeting” 

“I have to ask people to repeat what
they said if they aren’t aware of my 
hearing problem.” 
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EVENING

 “People that are unaware of my 
hearing abilitites often don’t adapt”

“My hearing aid can directly connect to
my phone, making calling really easy.”

“I’m not able to prioritize sounds” 

“I cant hear around corners”  “It’s really hard to understand 
people when going out.”

Enable the localization of sounds.Real life subtitles. 

Lip reading glasses. Make detecting sounds easier. 

“ I dont notice it when someone 
calls me over when watching tv” 

“I have a special light for my 
door bell” 

“I prefer to take out my hearing aid 
when at home” 



HOW WE TESTED OUR CONCEPT
USER TEST

14

To be able to develop a device that needlessly 

blends with the daily routines and desires of our 

users, we aimed to constantly test our concept, 

validating our assumptions and gather more 

information about our target group. Using both 

quantitative and qualitative research we have 

been able to create a clear visualization of the 

desires and values of our users, enabling us to 

write a substantiated value proposition for our 

product. 

By the use of interviews, questionnaires, diary 

studies, field observation and contextual inquiry 

we have aimed to generate knowledge about our 

users in di�erent settings and from di�erent 

perspectives. Though this research generally 

generated the desired knowledge, it often also 

brought us interesting insights to further 

develop our product. As our user test partici-

pants were inhabitants of Nuenen, a village full 

of retired engineers, the user tests usually 

ended with a small co-creation session, during 

which the participant was able to give input and 

ideas to further develop the product. This has 

o�ered interesting insight coming directly from 

our target-users. 
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users tested

5 users

1 user

2 users

7 users

user test 1

user test 2

user test 3

user test 4
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THE FUTURE OF THE PROJECT
VISION

Although we will take our hands of this project 

after this final iteration, our final user test has 

o�ered us a valuable set of interesting insights. 

To present the full potential of this project we 

have formalized a future vision of the product, in 

which we suggest di�erent roads the project 

could follow in further development. These 

suggestions are mainly based on the interesting 

findings and insight we have gotten from our 

final user test, together with concepts that were 

not realizable with the tools at hand. We hope 

this vision will give more context about the way 

this concept could grow, but also about how 

current aspects of our design could be improved. 

One of our main goals, stated from the very start 

of the project, has been to create a product that 

can evolve from an unobtrusive, unrecognizable 

object into an obtrusive, not-too-miss object. 

Within our prototype we achieve this by creating 

a product that uses basic materials and colors, 

blending in every room of the house. 

To further improve this important value, we 

envision a product that is no bigger than a 

Google Home, a product that is not only 

unobtrusive in aesthetic, but even more so in 

size. To realize this all functions should be 

integrated within the product, creating a smooth 

outside with it’s functionalities integrated in the 

shape. 



17

Another main starting point during this project 

has been to develop a product which uses 

tangible interaction, rather than a visual 

interface, to support intuitive use and a more 

seamless interaction. Nevertheless, based on 

results of the di�erent user tests, the partici-

pants were doubtful about the learnability and 

ease of use of the product. Although we have 

followed these results, we still see a big 

potential in the use of tangible interaction to 

support a more natural interaction with the 

product. Especially selecting by turning and 

physically pressing on the device were consid-

ered as potential options by us as a team. 

Lastly, one of our most important values is 

safety. In this term we include both a safe 

interaction; creating interactions that are 

distinctive enough to not create confusion or 

undesired outcome, as safety for the user; 

creating a device that improves the physical 

safety of the user. In this second definition of 

safety we still see a lot of potential for our 

product. As our product is aimed to support 

elderly, a device that tracks specific sounds in 

the house can have great value. An interesting 

concept, proposed to us by one of the partici-

pants of our final user test, is to implement a 

SIM card in the device. When the device picks up 

a specific alarming sound (fire alarm, oven, 

sound of user falling) and the device is not 

turned of within a specific timespan, the device 

automatically calls emergency services. 



Timon Adriaanssen
Sigi van Lindt

Mike Roozenburg
Elena Haszing



[02] SOHO Branding options 
 



 



  



 



 



[03] Business card 

  



[04] Storyboard iterations  
 
[Iteration 1 version 1] 
  



[Sources]  
https://www.wikihow.life/Use-a-Pizza-Stone 

https://newspaint.wordpress.com/2013/02/22/setting-the-time-on-technika-oven/ 

https://pxhere.com/fr/photo/1586289 

https://www.vectorstock.com/royalty-free-vector/broken-microwave-oven-with-smoke-damaged-home-

vector-21818424 

https://freshservice.com/product-updates/freshservice-notification-center-blog/ 

https://www.shutterstock.com/nl/image-vector/pie-oven-hands-kitchen-gloves-vector-642424453  

https://www.wikihow.life/Use-a-Pizza-Stone
https://newspaint.wordpress.com/2013/02/22/setting-the-time-on-technika-oven/
https://pxhere.com/fr/photo/1586289
https://www.vectorstock.com/royalty-free-vector/broken-microwave-oven-with-smoke-damaged-home-vector-21818424
https://www.vectorstock.com/royalty-free-vector/broken-microwave-oven-with-smoke-damaged-home-vector-21818424
https://freshservice.com/product-updates/freshservice-notification-center-blog/
https://www.shutterstock.com/nl/image-vector/pie-oven-hands-kitchen-gloves-vector-642424453


[Iteration 1 version 2] 

  



[Sources] 
https://www.shutterstock.com/search/family+cartoon+living+room 

https://vectortoons.com/products/a-young-boy-playing-with-his-toy-airplane-and-inside-the-front-entra

nce-and-living-area-of-a-house-background 

https://www.shutterstock.com/search/bleeding+child+cartoon?image_type=illustration 

https://www.dreamstime.com/illustration/boy-pain.html 

https://freshservice.com/product-updates/freshservice-notification-center-blog/ 

https://www.shutterstock.com/search/parents+talking+to+kids?image_type=illustration 
 
[Second iteration storyboard]  

https://www.shutterstock.com/search/family+cartoon+living+room
https://vectortoons.com/products/a-young-boy-playing-with-his-toy-airplane-and-inside-the-front-entrance-and-living-area-of-a-house-background
https://vectortoons.com/products/a-young-boy-playing-with-his-toy-airplane-and-inside-the-front-entrance-and-living-area-of-a-house-background
https://www.shutterstock.com/search/bleeding+child+cartoon?image_type=illustration
https://www.dreamstime.com/illustration/boy-pain.html
https://freshservice.com/product-updates/freshservice-notification-center-blog/
https://www.shutterstock.com/search/parents+talking+to+kids?image_type=illustration


[05] Setup final demoday  



  



[06] Concept iteration final demoday   



[07] Demo day Posters 



  



[08] Best Idea outcomes 
● High impact, low effort  

○ Horloge to control hearing aid  
○ Turning disc (Mike will sketch).  
○ Sound localization with a visual 
○ Sticky sound (a sound button that detects sound) 
○ Visual kitchen (visualizes important sounds while cooking) 
○ Record and playback (when you missed what someone was saying) 
○ Portable sharable microphone you can personally give to someone 

 
● High impact, high effort 

○ Visual aid in a busy place (real-life subtitles, subtitles).  
○ Glasses that can read lips and translate it  
○ Something that helps you on the go (visualizing your environment ) 

 
● Backburner tab 

○ A system that recognizes certain words and amplifies accordingly. 
 
  



[09] Results Affinity Diagram 
Collaberative <-> Outside: How do we restrict stimuli (collaborative).  

1. Personal <-> Outside: How do we filter the important functions of 
an electronic device in a new way.  
1,1,1,2 

2. Personal <-> In-house: How to create a space of low stress/stimuli 
at home.  
2,2,2,1 

Personal <-> Middle: How do we restrict distractions.  

 

  



[10] Post it island results 
Marbles that show up when a task needs attention, maybe shoot it across the room. 

● Maybe instead of shooting, they keep falling into a box that is connected to the original 
device.  

● Like dripping water 
● Faster according to priority or more marbles 
● Or stones to make it more “shellf”-ish  

Mist/ Smoke machine that fills the air with an amount of smoke, related to the task. 
● Smoke can be of different colors. 
● Filling the room completely might be a bit much.  
● Inside globe mist can change color or shape.  
● This can become part of already existing products like the pot of a plant to make it even more 

seamless. 
 

A certain smell or scent that slowly dilates in the air notifying importance by the strength of 
the smell. 

● How does the smell leave when necessary? 
● Just open the door. 

Color change in carpet. These can be placed around the house (in every room for example) 
● Not the whole floor changes color, just specific places close to the door.  

Communication via wearable, like watch → see smartwatch. 
● Every room has a ‘beacon’, when pushing your watch to the beacon you can choose what 

kind of feedback from what room. 
○ Shouldn’t you walk to every room then? 
○ Next to the light switches there is a beacon, it radiates and shows location of the 

sound (... another beacon?). Beacon also measures sound. 
■ Some beacons can light up intensely in the same way to show the 

connection. 
Artwork that communicates to user; through colour, light, movement. 

● ‘Smart tv’ that adapts to daily routine and changes colours when something is different. 
○ A fireplace that burns harder in the direction of the sound. 

■ Fireplace that changes colour and intensity based on importance and room of 
notification. 

Object starts moving when user needs to be informed. Movement in background. 
● Curtain, when less light the curtain closes, sound comes from that direction. 

○ At lightly important situations curtains close rapidly. 
○ Curtains could also bounce up and down. 

Vibrations in your furniture to get your attention, can also be noticed when sleeping 

● Slippers start vibrating or giving other signals when needed 
● Device that vibrates in an intense way, can be put on a table for example 
● Idea of a kitchen timer 
● A car that starts driving in circles 
● A model train that comes driving from the room you’re needed in 

Like water flows a flow to the room you need to be in 

● Actual water that is locked in a product, by moving to different parts of the device it shows 
frequency and flow 

● Water and light could be combined to create a greater feeling of flow 



● Water fountain / fall that shows flow 

A doll on the device that starts waving at you when you’re needed 

A product that can change color like an octopus, where every arm represents a room 

● When the shape changes, the color changes as well. The arms change color and that 
changes the color. 

● Combine the ideas, seems like the object waves at you in a special color 
● You have a ‘house buddy’ that learns from your behavior and can thus see very fast if there’s 

sound he hears is something you want to know 

Clock with ledstrip that turns to direction where sound comes from 
● Maybe a ball instead of a clock, then you can point to all directions, make it 3D 
● Icon on the clock 
● Turning tables in the corner that can turn when it hears sound, room visualized with icon 
● Turning tables on floor/closet. Plants, tables, chairs start turning when there is a notification 
● Focus on decorative objects 
● Art objects turn or makes movement. This way user will be alerted 
● Painting that changes based on the noise, shape changes. 
● painting/artwork made out of blocks against each other. When blocks move artwork changes 

 
Vibrations in carpet like a ‘stream’ in the direction of the sound 

● Vibrations in shoes instead of in carpet 
● Maybe a wearable like a smartwatch is more functional, as you would not have to wear your 

shoes the entire time 
 

  



[11] Outcomes Ideation technic worst ideas. 
● A water spray bottle that sprays your face when you’re distracted. 
● Freezer robot that taps you on the shoulder when the temperature is not right. 
● A robot that taps the table loudly when an important notification is made and softly when not                 

so important notifications are made 
● Turn off all traffic lights so. people don’t get distracted.  
● Disposable cell phone 
● Monkey slowly starts dropping water when food is ready.  
● Ban social media  
● put everything that makes annoying noise really far away from you (based on how annoying) 
● Make everyone deaf dumb.  
● Every time your phone rings while you are working you hear the sound of a train in the                  

distance.  
● Airhorn that overpowered your notifications when they go off so you don’t hear your              

notifications.  
● Remove all crying babies from existence (dispose of them). 
● Amplify all noises of notifications you want to hear to an extreme level and lower all not                 

important notifications.  
● Real-life no-disturb mode with audio and visual isolation.  
● Sound does no longer exists.  
● Computers and laptops can only print out pages, you can’t click on them. 
● Phone says when something is done, screams things out loud really obnoxiously.  
● Exile everyone that disturbs other people. 
● Every time your phone rings you lose money. 
● Kill every annoying insect, like mosquitoes.  
● Shooting chair for trains and busses.  
● EMP Buses and libraries.  
● A system that kills a pinging every time you get distracted.  
● Pocket wifi jammer -> jam wifi so no-one distracts you with their notifications  
● You have a coffee cup & you can’t check your phone before its empty 
● In the car there’s a robobaby next to you which is slowly reading your messages 
● Everyone gets an airplane costume and thus has to put their phone on airplane-mode 
● Entirely remove the screen from the smartphone. 
● Reward good attention management with free food. 
● Make sound notifications so loud, you go deaf and they won’t bother you anymore.  
● Hire someone that takes away all the stuff from you that distracts you.  
● Glasses that blackout al flashy light and movements.  
● Lock every door so you have to stay inside and not get distracted.  
● Pants that get tighter if you keep changing your focus. 
● Headgear that locks your head in one place so you can’t change the direction you’re looking                

at. 
● Glasses that only allow you to see every 15 minutes.  
● Just completely move back to the stone age.  

  



[12] Pitch Midterm demoday 
Who the target users/customers are; 

For our market segments we have mainly focused on both individuals and couples from the age                
50 and above, as this is the main target group of Eriksholm. Within the group of people                 
between 50 and 67, 1 on 10 people have a hearing aid, with even more people having a                  
hearing disability. The main target group of Eriksholm is 67, as most of the users of a hearing                  
aid are 67 and up.  
For our product we do not just want to focus on users actually using a hearing aid, we want to                    
expand our users to people with a hearing disability without using a hearing-aid, as user tests                
have shown that especially users without an hearing aid are interested in other products to               
enhance their hearing experience in-house. 

What your design will enable people to do; 
 
With our device we aim to give back the social and practical experiences of an optimal                
hearing inhouse. Many of the problems we have found during our research are both individual               
and collaborate problems within a house setting. For users living alone the main focus is on                
external sounds of devices and machines within the house, think of for example a oven.               
Users living together on the other hand, are more focused on communication through different              
rooms of the house. A very clear example of this is a person asking for help in the kitchen,                   
while the other user in the living room next to the kitchen is completely unaware of the                 
questions asked, or even of the other person asking anything.  
 

What the possible user experiences will be; 
 
*Show experience* our main user experience is focused on a seamless, yet personalized way              
to get aware of the different sounds that are occurring in a household on daily basis. Within                 
this experience we focus on both daily routines and expected sounds as on more unexpected               
and not predictable sounds. Within this experience we aim to combine already existing             
products like the Philips Hue with our device to make it fit to every household without                
introducing a complete new lightening system in a daily household.  
We want to differentiate ourselves from earlier in-house hearing devices by focusing on more              
personalized experiences.  
 

How your product will interact with the user(s). How do you design it for sharedness?              
What are the feedback and feedforward designed 
 
Our device is aimed to present smart technology in a easy, extremely user-friendly way to               
make sure it is suitable for our targetgroup, a group which did not grow up with technologies                 
and is thus generally more scared to introduce technologies into their daily routines. We will               
reach this target by focusing on the feedforward and feedback of the product.  
When the product is used, it does directly give a ‘trailer’ of what to expect when setting it on a                    
specific ‘grade’, while simultaneously using a clear color for every room, which is             
communicated when clicking on this room. As the user has the controls of the device               
completely in its own hands, the user is able to emphasize different signals with both intensity                
ánd color, making it more easy for the user to remember which color fits to which room.  
 

Why your design is important. What are the benefits for customers and stakeholders? 
 
Our hypnosis was mainly focused on how users were distracted and disadvantaged in their              
working lives because of their hearing disability or hearing aid. Nevertheless, during the user              
testing we found out that it was not actually the working environment that caused the main                
problems, but yet the house situation, in which the user is more focused on social interaction                
and feeling safely at home. Based on this data we decided to create a more in-house device.  
The design is important for users as it gives users with both a hearing disability and users                 
with a hearing aid the opportunity to eyepiece the feeling of ‘home’ without any              



disadvantages. Furthermore the device is a safety focused device, as it warns users for              
unexpected sounds in their house like, for example, a oven that has not been turned of or a                  
fire alarm that is going of in another room.  
 

How you are going to implement the concept in the next quartile. 
 
Before implementing the concept we want to focus on more shape- and experience based              
iterations. We have thus decided to not do one iteration until the demoday, but do two, to                 
make sure the concept is both completely linked to the user and is as user friendly as aimed                  
for.  
Implementing the product will thus in our case be mainly a case of massive usertesting and                
data-gathering to create a device that is smart enough the achieve our goals, but is               
simultaneously simple enough to be used by the older-aged target group we are aiming for.   



[13] Midterm demoday poster 
  



[14] Midterm demoday prototype. 

 



[15] Lo-fi prototype and sketch 



[16] Shape exploration  



  



[17] Product sketches  
  



[18] First stage prototype 

  



[19] Code report  



  



  



 
  



[20] Interview (NL) 
Interview 
Eerst wat uitleg over het onderzoek en project 

● Wat vragen over gehoor en last in dagelijks leven, in betrekking tot wat we nu hebben                
bedacht 

 

● We willen graag beginnen met wat vragen over uw gehoor en op welke momenten u hierdoor                
het gevoel heeft dat u dingen mist in uw dagelijkse routine. 

1. Voelt u zich belemmert door uw gehoorproblemen? 
zo ja, waarom? 

2. In wat voor situaties merkt u vaak dat u gehoorproblemen heeft? 

a. Hoe komt dat? 

3. Voelt het alsof mensen anders met u omgaan vanwege uw gehoorprobleem? 

a. Zo ja, kunt u dit beschrijven? 

4. Voelt u zich thuis ook belemmert door uw gehoor? 

a. Op welke manier belemmert uw gehoor u thuis? 

5. Gebruikt u een gehoorapparaat? 

a. Zo ja, hoe vindt u het om er één te gebruiken? 

b. Zijn er dingen die u verbeterd zou willen zien aan het gehoorapparaat? 

c. Hoe zou u het vinden als een extern apparaat kon samenwerken met uw             
gehoorapparaat om u bepaalde informatie te geven? 

d. Draagt u uw gehoorapparaat ook in huis? 

6. Heeft u het gevoel dat het gehoorapparaat in staat is volledig te compenseren voor              
gehoorverlies?  

a. Waarom? 

● Stukje waarin we prototypes presenteren en of zij denken dat het voldoende is een kamer te                
representeren met 1 functie. 

Draaischijf 

a. Op wat voor manier denkt u dat dit ontwerp u het beste zou kunnen helpen bij u                 
thuis? 

b. Zou u het fijn vinden als het product u ook waarschuwt als er geluiden zijn in                
bepaalde ruimtes die u er niet zou verwachten? 

c. In huis, zou u het product liever in meerdere kamers geïnstalleerd hebben of een              
draagbaar product hebben dat u kunt meenemen wanneer nodig? 

d. Zou u een centrale locatie in uw huis kunnen noemen? 

i. denkt u dat een apparaat als deze hier tot zijn recht komt? 

e. zijn er andere apparaten die u gebruikt in relatie tot uw gehoorverlies? 

 

Nog paar vragen die tijdens het interview opkomen 

Einde  



[21] Diary study  
[EN] 

 

 



  



 



 



[22] Diary study subject consent form 

 



[23] Results Online survey  

 

 
 



 

 

 



  



[24] User test shape exploration (NL) 
Vertellen over wat we hebben gedaan 

Vorm exploratie gedaan om te kijken of we verschillende vormen konden vinden die het gebruik van 
het apparaat makkelijker en intuïtiever zouden maken. 

Hier zijn een aantal vormen uitgekomen. 

Wat we verwachten van participant 

Wij zouden graag met u in overleg gaan over de verschillende vormen en aan de hand daarvan 
bepalen welke vorm en interactie u het meest aanspreekt. Wat voor u het beste zou werken.  

Doel interview 

Erachter komen welke vormen werken dus; 

-         Duidelijk concept 

-         Leiden ze tot de juiste interactie 

-         Wat vindt de participant van de vorm, esthetisch 

Welke interactie is belangrijk 

-         Welke vrijheid wil de user 

-         Wat is belangrijk tijdens het gebruik 

-         Digitaal interface of niet 

Welke manier van communicatie 

-         Licht 

-         Kleur 

-         Beweging 

-         Hoe subtiel mag dit zijn 

  

Vragen 

Bij elk prototype even korte uitleg 

-         Wat vind u van de vorm van het apparaat? 

-         Wat vind u van de manier waarop deze met u communiceert? 

-         Spreekt het gebruik van het apparaat u aan? 



o   Hoe u met het apparaat in contact komt? 

o   Hoe u het apparaat zal moeten bedienen? 

 Digital interface 

Met digitaal interface heb je meerdere mogelijkheden voor de instellingen van het apparaat. Je kan de 
instellingen wijzigen op ieder moment na je aankoop. 

Stel u voor dat u dit apparaat wilt gaan gebruiken om 3 kamers in de gaten te houden, maar na een 
jaar zou u misschien toch ook graag 2 extra kamers in de gaten willen houden. 

Dit kan je dat bijv. op een digitaal interface heel gemakkelijk aanpassen. 

-         Wat vind u van een digitaal interface? 

o   Wat zijn uw ervaringen met digitale interfaces? 

o   Heeft u positieve ervaringen met interfaces gehad? 

§  Zo ja welke? 

o   Heeft u negatieve ervaringen met interfaces gehad? 

§  Zo ja welke? 

-         Wat is voor een goed interface belangrijk voor u? 

o   Overzichtelijk? 

o   Veel informatie of juist niet? 

-         Waar wilt u het digitale interface graag kunnen zien? 

o   Telefoon? 

o   Horloge / smartwatch? 

o   Op apparaat? 

-         Wat zou u graag op de interface willen zien? 

o   Bepaalde instellingen? 

o   Kamers?  



 

[25] Final User test  
Final User Test 
SOHO hearing-support system 
 
Opbouw: 

- Project uitleggen 
- Informed Consent Form invullen 
- toelichting project; wat hebben we gedaan? 

- Interface user test 
- uitleg begrip ‘interface’ 
- SOHO presenteren 
- interfaces presenteren 
- user evt vragen laten stellen over interfaces 
- vragen 

- Interactie user test 
- SOHO presenteren 
- inleidende vragen  
- Scenarios 
- interactie physieke test 
- vragen interactie 

- Afsluiten 
- vragen value proposition 
- afrondende vragen 
- einde user test 

 
Project uitleggen 
informed consent form 
Informed consent form toelichten, beschrijf duidelijk wat erin staat zodat zij slechts een handtekening 
hoeven te zetten (Appendix). Uitleggen dat we het graag opnemen. Neem het gehele programma 
voor de usertest door, zodat de user weet wat hij kan verwachten en op dit moment al eventuele 
vragen kan stellen.  
 
toelichting project 
Leg in +/- 5 minuten uit waar we mee bezig zijn geweest gedurende dit project. Begin met het 
uitleggen van het concept; interactie met het apparaat en vervolgens feedback door licht. benoem 
tenminste: 

- Wat we studeren, en wat dit precies inhoudt 
- Wat het vak ‘project’ inhoudt; elk half jaar een nieuw project 
- Client 
- Doel van het project 

- ligt hierbij ook toe dat: 
-  er verschillende apparaten op verschillende kamers staan. 
- de user zelf kan kiezen hoe belangrijk hij/zij het geluid vind 
- het te gebruiken is voor zowel partners als alleenwonenden 

- Inspiratie 
- Eerdere user-tests; we hebben bij elke beslissing mensen geïnterviewd om een duidelijk 

beeld te krijgen van wat de wensen van onze gebruiker zijn 
 



Benoem niet: 
- Te leidende vragen; ‘vind u dat ook?’  

 
Vragen 
Vraag de participant of er op dit moment al vragen zijn, en geef de tijd om ze rustig na te laten 
denken. Wees niet bang om uitgebreid antwoord te geven; het is belangrijk dat ze begrijpen wat we 
precies doen met dit project. 
 
Interface user test 
Uitleg begrip ‘interface’ 
Ligt toe  
 
SOHO presenteren 
presenteer het prototype en leg uit waar precies de interface te zien zal zijn op het product. Wijs 
duidelijk naar het scherm, en leg uit dat het kleine rondje in het midden in het uiteindelijke product de 
gehele bovenkant zal worden.  
 
Interfaces presenteren 
Begin met een korte uitleg over de drie verschillende interactie groepen die het product biedt, 
benadruk hierbij dat we deze keuze maken om het simpel te houden voor de gebruiker.  

- Kamer toevoegen en selecteren of kamer verwijderen 
- Hoe belangrijk is de kamer? 
- Reageren op het feit dat je ergens nodig bent 

 
Laat de A3 bladen met de verschillende interfaces zien, ga ze één voor één af en laat physiek zien 
hoe de interactie werkt. Doe dit per interactiegroep.  
 
Laat de participant na iedere interactiegroep de volgende vragen beantwoorden: 

1. Kunt u uit deze interfaces een top 3 benoemen? 
- Waarom heeft u voor deze selectie gekozen? 

2. Denkt u dat een fysieke interactie zou helpen in deze interactiegroep? (illustreer met draaien, 
drukken, vastpakken) 

- Waarom denkt u dat? 
3. Als ja, welke van de opties spreekt u het meest aan?  

a. draaien 
b. drukken 
c. vastpakken 
d. knoppen 
e. schuifje 
f. anderen: namelijk... 

 
Participant evt vragen laten stellen over interfaces 
Geef de participant de tijd om vragen te stellen en eventuele opmerkingen te laten maken, wees niet 
bang om mee te gaan in dit gesprek om extra informatie te krijgen over de interfaces. 
 
Interactie user test 
SOHO presenteren 
Presenteer het product en gebruik +/- 5 minuten om toe te lichten wat voor componenten het product 
bevat en waarvoor deze dienen. Benoem de ledjes (zowel op de onderkant als de zijkant) en leg uit 
waarvoor deze dienen. Leg hierbij ook opnieuw uit wat precies de functies van het apparaat zijn; 
verschillende apparaten in verschillende kamers.  



 
Inleidende vragen 
 
Scenarios 
Presenteer de verschillende scenario’s en ligt toe wat het doel hiervan precies is: 
Om te beginnen willen we u nu graag twee scenario’s voorleggen die kunnen voorkomen bij het 
gebruik van de SOHO. Hierbij vragen we u hardop na te denken over wat er gebeurt en hoe de 
SOHO u hierbij zou kunnen helpen. Wij zullen bij de scenario’s de feedback van het product 
simuleren omdat het geen volledig functioneel prototype is, zodat u toch de volledige interactie kan 
hebben.  

Scenario 1: 

U heeft zojuist de oven aangezet en bevindt zich nu weer in de woonkamer. Om er zeker van te zijn 
dat u weet wanneer de oven klaar is wilt u graag de SOHO gebruiken. Uw wens is dat het apparaat u 
duidelijk laat weten wanneer er een geluid is in de keuken, anders kan het zijn dat uw gerecht 
verbrand. 

Hoe gaat u dit aanpakken? 

Scenario 2: 

Eergisteren heeft u een pakketje besteld waarvan u verwacht dat het vandaag binnen zal komen. 
Daarnaast bent u bezig met de was. U zou graag willen weten wanneer de deurbel gaat en wanneer 
de wasmachine klaar is. Hiervoor wilt u graag de SOHO gebruiken. Nog een detail wat voor u 
belangrijk is, is dat de deurbel belangrijker is dan de wasmachine. 

Hoe gaat u dit aanpakken? 

Vragen 

1. Wat vindt u van de manier waarop de SOHO met u communiceert? 
a. Weet u waar u nodig bent / waar u heen moet? 
b. Is de manier van communicatie duidelijk? 
c. Zijn er onduidelijkheden / problemen waar u tegenaan loopt? 

2. Vind u de manier waarop u de SOHO kunt laten stoppen met signaleren een logische 
handeling? 

Interactie physieke test 
Dit is het moment dat het fysieke prototype getest wordt. Doe dit stapsgewijs 

1. Begin met het uitleggen van de gehele test, zoals deze hieronder beschreven staat 
2. Vraag de participant om het prototype op een naar hun gewenste plek te zetten, vraag hierbij 

om een ‘centrale’ plek, waarbij zij het gevoel hebben dat deze vanuit een groot deel van de 
kamer gezien kan worden. Ga zelf bij het prototype staan om op een later tijdstip de LEDs 
aan te zetten. 

3. Vraag vervolgens de participant op een plek te gaan zitten waar hij/zij meestal zit in de kamer 
en een actie naar keuze uit te voeren, denk aan boek lezen, tv kijken etc. 

4. Zet na een paar minuten de LEDs aan en kijk naar de reactie van de participant. 
5. Stel vragen en voer opnieuw uit met het prototype op een andere plek. 

 
Vragen interactie 

- Was de feedback van het apparaat duidelijk genoeg? 



- Hoe ervaart u die visuele feedback van het product? 
- Was u volledig afgeleid door het product, of greep het geleidelijk uw aandacht? 
- Denkt u dat meer/minder licht een fijnere ervaring zou zijn? 

- Waarom? 
 
Afsluiten 
Vragen value proposition 
Om de user test af te sluiten stellen we nog een aantal vragen over de value proposition. Leg kort uit 
aan de participant dat de vragen die nu komen gaan over de waarden van het product. Dit zijn een 
aantal open vragen waar zij uit een grote groep woorden een aantal woorden moeten kiezen die 
aansluiten bij hun persoonlijke verwachtingen van het product.  
 
Geef het geprinte A3 blad (in de drive map ‘Final User Test) aan de participant, en vraag of deze uit 
de termen 3 termen zou willen kiezen die de participant het belangrijkst vindt in een product als de 
SOHO. Vraag vervolgens of de participant kort toe kan lichten per term waarom deze voor hem zo 
belangrijk is.  
 
Afrondende vragen 
 
Einde user test  



[26] Visuals final user test 

  



 

  

 

   



[27] Informed consent form final user test  



[28] Value proposition 

Explanation 
A value proposition is a promise of value to be delivered, communicated, and acknowledged. It 
is also a belief from the customer about how value (benefit) will be delivered, experienced and 
acquired. 

1. https://books.google.nl/books?hl=nl&lr=&id=LCmtBAAAQBAJ&oi=fnd&pg=PA8&dq=pain+relieve

rs+value+proposition&ots=e7q_m3criV&sig=CkV24BsjwTAnfwDD643oyL-51SY#v=onepage&q=pa

in%20relievers%20value%20proposition&f=false 

2. https://www.strategyzer.com/canvas/value-proposition-canvas 
 

Customer profile  
Jobs 
In a home environment 

Functional job 

In short you could say doing regular / common tasks in house  

- Using kitchen equipment 

- Doing laundry 

- Opening door when doorbell rings 

- Communicating in the house, through speech 

Social job 

- Not being perceived as being different due to hearing loss 

Personal / emotional job 

Living a comfortable and easy life at home.  Should ask questions about what the most important feeling 

at home is for our target group. What is most important and what is less important? 

It is about communicating with the other people / person in your home and being able to live together. 

Being able to use all devices desired to be used. 

And feeling at home, feeling at peace. 

Being safe in your own home, feeling safe. 

 

Pains  
Undesired outcomes, problem and characteristics 

Hearing aid is uncomfortable 

Are not aware of everything happening around them 

Don't know where the noise is coming from 

Hearing loss 

Which causes 

- Pourer interaction with other 

- Not hearing other people  

- Are not able to hear important sounds 

All this costs more energy than needed  So energy is put into frustrations 

Less comfortable in home 

 

Obstacles 

Forget that they are using / turned on devices 

Problems when using technology, can be too hard 

 

https://books.google.nl/books?hl=nl&lr=&id=LCmtBAAAQBAJ&oi=fnd&pg=PA8&dq=pain+relievers+value+proposition&ots=e7q_m3criV&sig=CkV24BsjwTAnfwDD643oyL-51SY#v=onepage&q=pain%20relievers%20value%20proposition&f=false
https://books.google.nl/books?hl=nl&lr=&id=LCmtBAAAQBAJ&oi=fnd&pg=PA8&dq=pain+relievers+value+proposition&ots=e7q_m3criV&sig=CkV24BsjwTAnfwDD643oyL-51SY#v=onepage&q=pain%20relievers%20value%20proposition&f=false
https://books.google.nl/books?hl=nl&lr=&id=LCmtBAAAQBAJ&oi=fnd&pg=PA8&dq=pain+relievers+value+proposition&ots=e7q_m3criV&sig=CkV24BsjwTAnfwDD643oyL-51SY#v=onepage&q=pain%20relievers%20value%20proposition&f=false
https://www.strategyzer.com/canvas/value-proposition-canvas


Risks 

- Create danger in the house 

o The kitchen could start burning down because not hearing the oven 

o Not hearing spouse / visitors while in life threatening situation 

- Create very annoying and possible time consuming problems 

o Not hearing doorbell, therefore package not received 

 

Gains 
- Awareness of sounds round them 

o Better feeling of safety and control 

- Knowing where the sound comes from 

- Being able to ‘hear’ certain sound without hearing aid 

- Less effort   less energy must be spent 

o Wondering where the noise comes from 

o Checking the place where you know will be coming noise from soon frequently so you do 

not miss it 

- Feeling more comfortable, safe and at ease at home 

- Being able to fully relax 

 

Value map 
Products and services 

Pain relievers 
- Will be aware of the important sounds around them 

o Danger will be avoided 

- Will know where the sounds come from 

- Will indirectly know when someone is trying to communicate with them 

- Costs less energy to perform jobs 

o More comfortable in home 

- People do not necessarily have to wear their hearing aid all the time at home 

Gain creators 
- User will be notified through light whether there is a noise somewhere in the house 

- Can see on the device and by the colour of the light where the sound comes from 

- The user can set priorities and even ignore whole rooms 

o Makes the experience more personal 

o User will not get overwhelmed by, to them, unimportant sounds 

- Looking at the signal of the product the user will know how important / critical the sound is 

- Using materials that feel / look familiar and trusted 

- Easy to use, short learning process 

  



[29] User and market 
For the product we are developing we have chosen a very specific market segment based 

on both literature and field research into the demand for a new hearing-enhancing product, 

combined with the already existing target groups of our client, Eriksholm Research Centre. 

By focusing on a very specific design niche, we aim to create a product that corresponds 

perfectly to the problems and demands of the user. To define this niche we have used 

demographic characteristics as well as behavioral features of our users. 

 

Firstly, we describe our market segment by the age of our users, focusing on the group of 50 

years and older. Generally, hearing enhancement products are aimed at users from the age 

of 65 and older (NIDCD, 2018). The age of 65 is a generally used age for these products, as 

within this target group 35% - 40% percent of the population suffers from hearing loss 

(Eriksholm Research Centre, 2019). Nevertheless, as our product is aimed to support the 

user from early hearing loss complaints, the segment between 50 – 65 offers a just as 

interesting and important part of our user group. Especially since still 10% of the population 

within this group suffers from hearing loss, this group proofs to be a promising market 

segment (Eriksholm Research Centre, 2019; Chou, et al., 2011). Camping with the problem 

of hearing loss for the first time, this demographic market segment offers interesting insights 

in how the product could adapt and ‘grow’ with the user. Furthermore, focusing on this 

market segment we follow the focus of Eriksholm Research Centre, which main customers 

are within this demographic market segment (Eriksholm Research Centre, 2019). 

Designing for this market segment, a number important characteristics of the users should 

be implemented in the product. Firstly, elderly 1 users are generally more hesitant and scared 

when interacting with smart devices (Moritz, 2014). To create smart devices for elderly, E. F. 

Moritz recommends in the book ‘Technologies for the Interaction of the Elderly’ to create a 

product that focuses on “safety, quality, durability, ease of use, flexibility, the user interface 

and the functions and mobility of the device”, aiming to create a device specifically designed 

for their needs (Moritz, 2014). Furthermore, it is recommended to create a physical product 

to enhance physical interaction, which is generally seen as more natural and familiar to 

elderly (Moritz, 2014; Rich, et al., 2005). Lastly, to create a product that feels familiar to the 

elderly user, it is recommended to use familiar materials like wood or leather, instead of 

plastics (Moritz, 2014; Rich, et al. 2005). 

 

Secondly, we describe our market segment by the hearing condition of our users, focusing 

on users with moderate to profound hearing conditions, both with and without a hearing aid 

(American Academy of Audiology, 2019). To be able to develop a product that fits within the 

market segment of our client, the most obvious choice would be to focus on users already 

using a hearing aid. As these users are already existing customers of Eriksholm Research 



Centre, the product can take advantage the already in place , improving the likelihood of 

both sales and trust in the product by the customers (Bedgood, 2019). Nevertheless, doing 

field research, an interesting, potential market segment arose. Users with moderate hearing 

loss still have a too sufficient hearing ability to qualify for a hearing aid. This group 

experiences comparable in-house hearing difficulties as users with profound hearing loss, 

yet minimal supporting devices for this specific problem are on the market yet. Including this 

segment in the target group, the marketing strategy shifts from a red ocean strategy to a 

more blue ocean strategy, adding more value to the product on the market. As, based on 

1 “elderly” has been defined as a chronological age of 65 years old or older (Orimo, et al., 2006). 

 

user research, both user groups share similar in-house difficulties, only small adaptations to 

this broader market segment will be needed, compared to focusing on only hearing aid 

users. 

Designing for this market segment, there are some valuable aspects to take into account. 

Firstly, users with a disability are most likely to invest in One-Off products (Berthoud, 1991). 

Designing a product that consists out of different parts that can be purchased separately, so 

that they are adaptable to any household, will create an interesting One-Off product that can 

be adjusted to new situations whenever desired. Secondly, over-time hearing decrease has 

to be taken into account designing for moderate to profound hearing loss (NIDCD, 2018). To 

create a product that is able to grow with the user, adaptable technology should be used. 

Developing a product that adapts to the user and is able to over-time change function to 

support the user will improve the safety, quality, durability, ease of use and flexibility, as 

cited before. 

 

Lastly, we describe our market segment by the living situation of our users, focusing on 

individuals living alone or together with a partner. Of the users within our demographic target 

group 44 percent is married or partnered and 43 percent is single 2 (Harvard, 2018). To 

create a product for a substantial part of our demographic target group, it is thus most 

valuable to focus on these individuals. Our user research has shown that especially couples 

have problems communicating in an inhouse setting. Mainly when communicating with each 

other from different rooms a slight loss of hearing can already give big problems. Individuals 

living alone on the other hand, mainly have struggles when interacting with technological 

devices that communicate through sound. This creates a situation in which these users tend 

to check devices every few minutes to make sure they do not miss this audible feedback. 

Designing for this market segment, it is important to take into account the similar and 

different aspects desired by the users. Firstly, the device must be able to adapt to both 

individual and collective use. As the device has a direct impact on the inhouse experience of 

all residents of the household, it is important to create an interaction that works on both 



individual and collective level. Furthermore, as the product will most likely be purchased as 

support for one of the residents, rather than both, the device should not disturb the partner in 

their daily routine. Although it is important for the device to be obtrusive to the user when 

communicating sound, it is similarly important to create a not-too obtrusive experience for 

other residents. To realize this complex user experience framework, this aspect of the 

design should be emphasized and researched in different user tests.  



[30] Persona 
  



[31] Interfaces final product  



[32] Customer Journey Map  



[33] Interactive Interfaces Adobe XD / Adobe AE 
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