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Graduation presentation

Competence development

Driven by a passion for design: Grounded in the principles of User-
Centered Design and focused on User Experience Design, Human-
Technology Interaction, and Visual Thinking & Communication, I 
strive to create meaningful, intuitive solutions that connect deeply 
with users on a profound psychological level.



From Bachelor’s to Master’s
Design Journey

Physical manufacturing techniques

Prototyping & iteration

UI & UX basics

Evaluation methods

Design research

Practical T&R focus

I wasn’t ready to enter the 
professional world just yet

Design sketching

Learned the foundations of a.o.



Deepening my design perspective
Design for Behavioral Change and User Experience Theory & Practice

Renders by Haoyu liu 



Expertise area’s

Responsibility & Understanding

User & Society - Technology & Realization

I consider responsibility and understanding to be 
the foundation upon which all expertise areas are 
built. These values resemble my professional 
identity as a designer who not only creates with 
intention but also critically reflects on impact, 
marking this as a foundational cornerstone of 
how I apply all the expertise areas in practice. The 
illustration signifies that all areas are intertwined 
and inform each other within the design process, 
with different sizes representing my personal 
levels of expertise.



A Designerly Perspective on IoT
Centralized & distributed Networks     Centralized & distributed User experience

A reflective journey, navigating the complexities of designing for rich and embodied 
Interaction in IoT systems, moving beyond pure functionality.

“How can we design for rich and embodied interaction in home IoT?”



Tobbe
M1.1 Design project - competence development on User & Society



smartQare
M2.1 Design project: A user-centered redesign for smartQare’s viQtor interface

viQtor (Patient worn)

Canva AI [Mockup] (2024)smartQare (2024)



smartQare
Psychological foundation for UI development 
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Figure 3.   The cognitive chain of external information analysis model  
               

Recognition = Central link

Figure 4.   Obvious - Requires thought. (The Interaction Design

 Foundation, 2024)

Steve Krug Book; “Don’t make me think”

obvious requires thought

Krug (2000)Wnuk (2019)

Mortensen, D.H. (2020)

A NUI should take advantage of the 
users’ existing skills and knowledge.

A NUI should have a clear learning path and 
allow both novice and expert users to 
interact in a natural way.

Interaction with an NUI should be direct and 
fit the user’s context.

Whenever possible, you should prioritize 
taking advantage of the user’s basic skills.

Guideline for designing NUIs



smartQare
Glimpse Final UI version 1.0 Canva AI [Mockup] (2024)

Web application Hallway monitor



smartQare
Glimpse Final UI version 1.0 Canva AI [Mockup] (2024)

Web application



smartQare
Mental model for UI development - General ward nurse



Technical realization

Web application

Internet

Chrome

https://portal.smartQare...
IP-adress

Internet explorer

Wifi

Firefox

RFID Login + short password

APIs

DNS

Internet

NB IoT

Data

Data

Max 10 km

Provider

Internet

Data

Webserver

Data

Cloud

Target user Patient Storage & Processing
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Competence development
Expertise area’s, Design approach, Distinctive attributes - Jun’ 2025
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Professional Identity

Observator

Diep geïnteresseerd in het samenspel tussen de conscious en subconscious mind

Visuele denker Ambitieus Introvert Vooruitdenkend Psychologisch onderbouwd

Master Industrial Design - Jun’ 2025

Strengths

Academic position

User-centered designer with expertise in UX and graphic design, grounded in HTI, technical realization, and strong empathic–conceptual thinking.

At the intersection of grounded subconscious 
cognition, User-Centered Design, and healthcare-
focused HTI.



Vision
Master Industrial Design - Jun’ 2025

“Noticeable lack of attention to incorporating the subconscious mind into both the design 
process and standard evaluation methods”

“I believe that through full understanding and contemplating detail to subconscious mental 
operations, a closer step towards improving the user experience can be attained”

7 fundamental motives Mental model+

Evading physical harm Subconscious user defaults Health as a foundation

Responsible technological 
anticipation

Allow human kind to thrive

Design as a silent partner

Avoiding disease ingrained behaviors

Making friends acquired skills

Attaining status Intuition

Acquiring a mate expectations

Keeping a mate cultural context

Caring for family
rituals

cognitive patterns
Griskevicius & Douglas (2013)

Jones et al., (2013)
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DESIGN FICTION PROBES AS REFLECTIVE 

TOOLS FOR CALM TECHNOLOGY IN THE CCU

Susan Draaijer | Final Master Project | Sem B, 2025

Coached by Daniel Tetteroo
External expert Arnoud Stotijn - Clinical consultant

M2.2 Project in collaboration with

Máxima MC Veldhoven, (NL) 
CCU/NCU/EHH

Research conducted at:



Alarm fatigue
First identified by ECRI in 1974 as a critical issue in healthcare

Continues to be a persistent problem     as of 2023..

83% of surveyed acute care nurses reported to experience alarm fatigue

Bethune (2019)

Bethune (2019)

Albanowski et al. (2023)

Sendelbauch & Funk (2013)

“Ten Years Later, Alarm Fatigue Is Still a Safety Concern”

Delayed response timesPatient deaths

Medical errorsIncreased clinical workload

Patient deaths

FDA: 500 deaths in  
the U.S. 2009-2012

Fundamental misalignment between the design of technological 
systems and the experiential logic of care

Raises concerns about..

Ruppel et al (2023)



HTI Design misalignment
The current state (2025) of the “wicked problem” - System Interpretation

Contextual inquiry

The current alarm system design 
allows for focused interaction only

Auditory cues Contextual inquiry

One signal, too little context

Patient identity = ?

Required action = ? 

Alarm validity = ? 

Severity in context = ? 

Requires too much cognitive and physical effort

Requires task switching
Requires physical effort 

      phone out of pocket

      walking towards a monitor
Solely conscious interpretation

Bakker & Niemantsverdriet (2016)



Fight-or flight Sound as a stressor

Your stress response
The autonomic nervous system

Systems

Symptoms

Symptoms

Systems

Immune

Digestion


Reproduction

Thryroid

Chronic fatigue

Chronic pain


Anxiety

Insomnia

Allergy (food/environment)

Infection

Irritable bowel syndrome

Thyroid disorders

Heart

Lungs

Metabolism

Sympathetic

Parasympathetic

“Fight-or flight”

“Rest and digest”

Neville (2024)

Davis et al. (2016)

Westman &

Walters (1981)

“Sound elicits emotional and behavioral responses via the inner ear’s direct link to the 
autonomic nervous system, activating the body's “fight or flight” response”

Evolution         ‘Hearing’ developed primarily as a sense for perceiving and responding to threat

Orienting responseCausing tilt to sympathetic

“Unpredictability is inherently aversive”

The defensive response Startle reflex



Cognitive Load Theory
Analyzing “alarm fatigue” through the lens of cognitive load

Figure 3.   The impact of cognitive load on type 1 and 2 thinking

Knees et al., (2024)

Within high-level care environments such as the CCU

Pushed & Pulled information







Task switching








Environmental factors








Goldart et al., (2024)

“Excessive cognitive load is associated with medical errors, slower bedside task 
completion, suboptimal decision making, patient harm, and provider burnout”



Research justification
RtD approach: “How might we design the right thing, transforming the world from its current state to a preferred state

Frayling (1993)

Advanced event surveillance Sound redesign

Koninklijke Philips N.V. (2015) Eisenkraft et al. (2023)

Innovation continues to originate from a technical and business-driven prioritizing solution space due to previous “technology first” approach

Van der Heijden

et al. (2025)

Related work mostly focuses on alterations within the currently present design space “focus on reducing false alarms” 

Seeking to change the world from its current state to a 
preferred state

RtD approach

Calm technologyResearch gap

Reduced cognitive load

Prevent desensitizationEnhance type 1 and 2 processing

Better situational awareness

More human-centered alarm interactions



Calm technology
Theoretical framework
Introduced by Mark Weiser & John Seely Brown    advocate Amber Case

“A good tool is an invisible tool. By invisible, we mean that the tool does not intrude on 
your consciousness; you focus on the task, not the tool”

“What matters is not technology itself, but its relationship to us”

 Weiser (1991)

 Weiser (1991)

Weiser & Brown (1997)

Weiser & Brown (1997)

Weiser & Brown (1997)

“Technologies encalm as they empower our periphery”

“The most profound technologies are those that disappear. They weave themselves 
into the fabric of everyday life until they are indistinguishable from it”

“In the 21st century, the scarce resource will not be technology; it will be attention” 



Research question
An exploratory Research through Design approach

“To what extent can calm technology serve as a guiding design lens for the 
future of alarm management systems in the coronary care unit (CCU)?”



Research question

Sullivan (2016) Brown (n.d.) Case (n.d.)



Methodology

Research through Design informed by Speculative design practices

Zimmerman et al., (2007) Dunne & Raby (2013)

Wensveen (2018)

Fu et al. (2016)

Top - Research for Design (RfD)

Middle - Exploring future directions

Bottom - Research through Design (RtD)

Data triangulation - Organizational, Technical & Business, Experiential dimensions
Literature review - Cognitive processes, Information design, Industry scan, Calm technology

Reflection in & on action - Exploratory board, Sensing calm landscape, 4 Scenario cards
Opening design space for Calm technology - Design opportunity framework (HMW)

Design Fiction Probes - Experiential vehicles embodying promising

Co-evaluation with CCU nurses + Inductive thematic analysis

1

2

3

Approach

Conceptual framework

Design principles



Framing the design space
Defining problems, aims & objectives

Kickoff interview Máxima MC Expert interview Philips clinical consultant Ethnographic field research - Contextual inquiry1 2 3

Organizational dimension Technical & Business dimension Experiential dimension

Complex socio-technical landscape involving multiple interdependent stakeholders
Method & Data source triangulation Carter et al (2014)



Mental model
Visualization cards - CCU Nurse



Pain points & Needs
End-user’s perspective

Established Pain points Established User needs



Design opportunity framework
User pain points + User needs 5 Core design pillars for ideation Ideation through lens of Calm technology



Sensing calm landscape
Literature insights + User needs (1) Contextual lens of the CCU Nurse (2) Theoretical lens of Calm technology

Prevent fight-or flight state

Literature insights

Limit extrinsic load

Design for the periphery

1

2

3

& Aim rest-and digest
Prevent unpredictability

Pushed & Pulled information








Priming to prepare

Task switching








Priming in order to shift periphery-
focused attention

Environmental factors








Overview

Opening new Calm technology design space



4 Scenario cards
CCU desk (outside), CCU desk (inside), Hallway access to patient rooms, Individual patient room

Expert consult (Stotijn, A)

Reflection-on-action



Seeds & Seedlings
Synthesized Conceptual framework      Actionable design principles

Conceptual framework Design principles

Synthesized CT design lens 
in which solutions can be imagined

Actionable guidelines for probe development 
(most promising interpretation)

Goal     Shareable intermediate-level knowledge Goal     In-process step to materialize seeds for reflection



Spatial analysis & exploratory board
How does the hospital architecture contribute to perception, sensory experience and spatial awareness? 



Probe ideation
Combining different pairs of design principle seedlings to materialize design fiction probes

Enable intuitive interpretation so lack of design understanding 
wouldn’t hinder co-evaluation of seeds and seedlings

Realizing plausible immersion in design fiction scenario’s in 
order to preserve focus on the research aim

Seeds (literature, user needs, CT lens)
Exploratory phase & Expert consult

CCU desk (inside) - Administration, communication, monitoring
Hallway patient rooms - Patient care, communication, monitoring

Individual patient room - Patient care, monitoring

Mental model

Plausibility

Use-scenario

1

2

2

Design principles

Fu et al. (2016)



Final design Aware
Design fiction probes allowing reflection on experiential interpretation, perceived value, and contextual relevance

Wearable haptics probe

Hallway probe

Patient room probe



Why Design fiction probes
CDR Methodology + Target user of nurses      Reluctant to change (‘stramien’) + Multifaced nature of alarm systems

Wensveen (2018)

Medium (2019)

In RtD terms

Why

Probes in this project serve as “vehicles for inquiry” in order to explore, discover, and generate knowledge in 
regards to the research question, purposefully not serving as the end goal

“ A means to anticipate, communicate and elicit discussion about emerging technologies”

CDR methodology - “creating a situation or circumstance for the purpose of analysis”
Because of target user (nurses) - Reluctance to change (‘stramien’) & Necessary immersive experience due to the 
multifaced nature of alarm systems

“Prototypes can become a means of inquiring
into a context of use or of 
creating a situation or circumstance for the purposes
of analysis: i.e. a way 
of generating new data for research reflection”

“Means of inquiry”

Experiential vehicles for inquiry

Constructive design research

Focus on User experience

Probes + fictional future scenario (plausible)

Situated use Elicits rich qualitative data

Role 2

Design fiction probes



Technical realization

D1 Mini ESP8266

Peripherally detectable = amped up in 250ms

D1 Mini ESP8266

D1 Mini ESP8266

ERM & LRM

Capacitive touch 
sensors TTP223

Apple watch 
series 5

Didn’t meet 
Calm technology 
requirements 
within the 
limited time

of an FMP

ESP-NOW (Espressif)

D1 Mini ESP8266

Peer 2 Peer

No Hospital Access point

Easy control

LRM

Design vibrations

MAC adress (No IP-stack)

Very fast (7x Wifi)

1

2

3

1

Y
R

2

3

Reliable & independent controlAim

Apple (n.d.)

+

Vibrations 


without sound
Aim

Y
R

O

Off



Co-evaluation

Participants Method Analysis

(n=6) CCU Nurses - Máxima MC
15 minutes

Semi-structured interview 
with open-ended questions

Inductive Thematic Analysis (semantic)
Reflexivity, acknowledging the researcher’s 
interpretive role in the construction of meaning

Run PVC’s VTachRF fluctuating

Yellow RedWhite

Dahal et al. (2024)

Blythe (2014)

Fu et al., (2016)Braun & Clarke (2022)

In-depth interpretations

Design fiction probes allowing reflection on experiential interpretation, perceived value, and contextual relevance



Reflexive thematic analysis
Following Braun and Clarke’s reflexive thematic analysis, with an inductive, semantic approach Braun & Clarke (2022)

Inductive

Semantic

Why

Building themes 
from the data itself

Staying close to explicit meaning 
of what participants have said

No bias from seeds

(conceptual framework)

Not layering an extra interpretation 
at this stage (this would be ‘Latent’)

This ensures validity comes from participants’ 
direct interpretations, not my assumptions

Reflexive thematic analysis



Validating Conceptual framework
Co-Evaluation Outcomes formulated into practical knowledge      Validation of Seeds (with limitations)

Overall well-received

Consistently appreciated

“easy” “relaxed” “handy”

Strongly appreciated

Promising

Mixed reactions

Severity indication through lighting was repeatedly valued + Haptics positively received, yet 
concerns on strength in certain scenario’s

Reading information from a distance while not having to search for it was valued, in which 
the transparency lies in being able to confirm validity through the clinical information itself

Because it involved an intuitive, non-visual action as well as having the feeling of control 
when to accept it + appreciated for alarming multiple nurses in a personalized way

Especially the silent, vibration-based alerts that were clearly meant for the individual nurse + 
minor concern of introducing a wearable to the nurse attire

Because the system allows for enhanced natural-felt interactions, however multiple participants 
stated that a longer interaction time was needed to confidently reflect on symbiosis

[Positive] Nurses felt more in tune with the patient status [Negative] Redundant and irrelevant 
cues were perceived as frustrating + Bakker et al.’s (2010) priming framework proves valuable.

Periphery

Priming

Transparency

Confirmation

Personalisation

Symbiosis

L

L



Research question
Reflecting back      research question to outcome

“To what extent can calm technology serve as a guiding design lens for the 
future of alarm management systems in the coronary care unit (CCU)?”



Research question

Sullivan (2016) Brown (n.d.) Case (n.d.)

Conceptual frameworkPractical knowledge



Step 0       Outcomes FMP Project
Generative intermediate-level knowledge 

“Je hebt een zaadje geplant wat een mooie boom zou kunnen worden als we op de juiste manier met deze technologie om kunnen 
gaan, waarbij jou connectie met R&D belangrijk zou kunnen zijn om hierin verder te gaan, maar dit lijkt mij een heel vruchtbaar 
zaadje, ja absoluut” 

Philips clinical consultant - Stotijn, A1 Nurses are over-alarm fatigued and won’t go to workIncoming New era

0
Conceptual framework validated  (with limitations), specifically through the design principles, with actionable practical knowledge as evidence
Nurses show desirability and openness to Calm tech in their working environment

Delivered

Graduation project Susan TU/e 

Conceptual framework

(with limitations)

Practical knowledge+ Generative intermediate-level knowledge



Future Vision-to reality
Future paths to a ‘preferred state’     How to realize a calm nurse-system relationship within future hospitals 

Philips R&D Present evidence to regulatory authorities & EU

Use Conceptual framework for research questions & hypotheses Why invest into this vision

Practical knowledge     Define acceptance criteria

Use        in Co-design workshops with; Nurses + Philips R&D

Rapid prototypes     CDR Lab-test (Go/Pivot/Kill)

1

I

II

III

IV

Conceptual framework

(with limitations)

Practical knowledge

Intermediate-level knowledge

SDC Protocol - one network

Upcoming AI broadening design space

Being ahead of competitors

Reputation of ‘solving’ alarm fatigue & 
loss of nursing staff

Large market pull once Calm tech-
hospital would be realized

+ 2

Medical Device Regulation, NEN-Connect, ISO,  removing 
current restrictions on innovation - Causing alarm fatigue



Thank you

for listening!
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