
AR in visual scanning training

ensuring a safe environment while practicing in different situations (in
terms of augmented objects).
giving more insight in specific looking behavior in a patient (in terms of
eye-movements).
enabling the possibility to keep the scanning factors consistent.

I. Willemsen, M.D.J. Bakker, M.S. Holstege, T.C.W. Nijboer

Implementing eye-tracking in an AR game to stimulate visual
scanning behavior in patients with neglect

The player can physically move through a
room.
The player needs to look for paintings on
the walls of the room.
If the player looks at the painting, a movie
will be played (as a reward).
Eye-movements while searching for the
paintings is recorded.

N
ow

Future

Serious Gaming: Virtual Museum

Visuospatial neglect is a disorder that often follows stroke. Its most typical feature is failure 
to report or respond to stimuli presented from the contralateral space. Currently, the standard 
treatment for neglect is a visual scanning training (VST), designed to improve viewing and 

searching behavior. Augmented reality (AR) could improve the standard VST by:

Current phase: using different areas to test the game and building 
an eye tracking model

.W. Nijboer

y g
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• Participants (ongoing data collection):

• 42 Children with Congential Heart Disease (CHD) who underwent 

open heart surgery in early life

• 10 Healthy controls

• Outcome measures: 

• Performance = accuracy x difficulty level (range: 0 – 1000)

Cognitive Profiles after Congenital Heart Disease Detected with an 
Immersive Virtual Reality Serious Game

Bousché, E. 1, Huygelier, H. 1, 2, Southcombe, C.L. 1,3, Ten Brink, A.F. 1, Breur, J.M.P.J. 3, Van Schooneveld, M.M.J. 4 and Nijboer, T.C.W. 1,5

1 Experimental Psychology, Helmholtz Institute, Utrecht University, Utrecht, The Netherlands.
2 Department of Brain and Cognition, KU Leuven, Leuven, Belgium
3 Department of Cardiology, Wilhelmina Children’s Hospital, Utrecht, The Netherlands.
4 Department of Psychology, Wilhelmina Children’s Hospital, Utrecht, The Netherlands.
5 Center of Excellence for Rehabilitation Medicine, Brain Center Rudolf Magnus, University Medical Center Utrecht, Utrecht University and De Hoogstraat Rehabilitation, The Netherlands.

• Cognitive impairment can occur after open heart surgery in early life.

• Cognition is most often assessed with neuropsychological paper-and-pencil tasks. Yet:

o Tests are not sensitive enough to detect mild impairment 

o Tests often lack ecological validity (level of cognitive complaints; including multitasks, dynamic environment, 

interaction)

• Immersive VR Serious Games may offer assessment in a dynamic and more ecological manner and make 

assessment more sensitive.

• Question: Can we detect domain-specific cognitive impairment in children with congenital heart disease using an 

adaptive immersive VR serious game?

Objective

Results

@SMARTneurolab

VR Serious Game

• Games may differ in discriminative power between healthy controls and patients with CHD
• Preliminary game profiles reveal domain-specific impairments in some children with CHD
• Future perspectives:
• Considering age, game experience and other characteristics of participants
• Exploring more advanced outcome measures (e.g. strategy, performance stability)

Discussion

Methods

Galactic Diamond Belt
Selective attention, inhibition and 
information processing speed.

The Galactic Diamond Belt is based on 
visual search tasks such as the D2 test.

Alien Outpost
Divided attention, visual attention, 
multitasking and information 
processing speed.

Alien Outpost is based on the useful 
field of view (UFOV) task and other 
dual-task paradigms. 

Mystical Lake
Multitasking, prioritization, inhibition 
and decision-making abilities.

The Mystical Lake game is based on 
three main neuropsychological 
paradigms: the Wisconsin Card 
Sorting Test, set shifting and Go/No-
Go tasks.

Nautilus Underwater Memory
Long-term memory, short-term 
memory and working memory.

The Nautilus Underwater world is 
based on long-term memory 
paradigms, the Paired Associates test, 
the Corsi Block-Tapping task, and 
Spatial span test.

www.smartneurolab.nl

Selective Attention 
(Diamond Belt)

Divided Attention: 
central visibility 
(Aliens outpost)

Divided Attention: 
central emotion
(Aliens outpost) 

Divided Attention: 
peripheral visibility 

(Aliens outpost)

Divided Attention: 
peripheral emotion

(Aliens outpost)

Executive Functions 
(Mystical Lake)

Executive Functions: 
container decay 
(Mystical Lake)

Executive Functions:
prioritization

(Mystical Lake)

Short-term Memory 
(Nautilus)

Working Memory 
(Nautilus)

Healthy controls versus CHD children Game Profiles
CHD children with domain-specific strengths & weaknesses

CHD children with consistent performance across games



Innovative Technology to Improve Return to Work After Acquired Brain Injury

Charlotte van de Wouw, Nine Pletting, Hanne Huygelier, Tanja Nijboer

Following acquired brain injury (ABI), return to work is not certain - only

40% of ABI patients resume work within two years. Employment is an

important part of social and community participation, with a major impact on

daily life, self-esteem and perceived quality of life.

The aim of this new project – ‘Job-E-Tunities’ - is to innovate cognitive

diagnostics to improve the employment (re)integration process.

Conventional neuropsychological assessment (NPA):

Does not reflect the dynamics of daily life (e.g., additional time pressure &

distractions)

Difficult to predict consequences at levels of activity and participation

Not sensitive enough to detect mild cognitive impairment

Potential added value of innovative technology:

More ecologically valid environments

Precise stimulus presentation & response collection

Current method to objectify work capabilities could be applied in

Virtual Reality (VR)

New outcome measures (e.g., eye-tracking & motion-tracking features)

@SMARTneurolab

Virtual Simulation Fast-food Restaurant

Working Together with Experts by Experience

An important aspect for clinical relevance and smooth future implementation

is working with the end-users from the beginning of a project (e.g., clinicians &

patients). Job-E-Tunities was developed at the highest level within the

Involvement Matrix.

.

“I’d like a 
burger, chips 
and coke!”

“I“I“II“I“I“I“I“““I““I“I“I“I““I“I“I“I“II“IIIIIIIIIII’d’’d’’’’d’d’’’’ddd’’’’ddddd’’’’ddddd’d’’d’’’’dd’’dddddddd lllllllllllllllllikikikkiikikkkkkikikikikikikikkkikikkikikikikikikkiiiiiiii eeeeeee ee ee aa aaaa 
bububbbubububuuubububuuubububbuurrgrrgrrgrgrgrgrgrgrgggggrgggrgrgggggrgrggggeeeeerereererrrrrrrrerrrrrreerrrrrrrrrrrrrrrrrrerrrrrrrrrrrerrrrrrrrrrrrrrrrrrrerrrrrrrrrrr,,,,,,,,,,,,,,,,, cchcchchchchchccchccccccc iiipipipsss sssss
anaaananananannnnaannnnannanaanaaannnnnnnaanananannnnnnnanananananananannanannaanaannnnddddddd dddddddddddddddddddddddddddddddddddddddddddddddddddddddd ccccccccccccccococococooocccccccoccccccccoococcccccccccccccccccocccccc kkkkkkekekekekkkkkkekkkkkekkekek !!”!”!”

Mimics a fast-food restaurant

“Can I take your order 

please?”

Methods

o 50 patients in the chronic ABI phase & 40 healthy control participants

A Sensitive Measure? Feasible?

Measured by:

o Digital-NPA (Emma Toolbox)

o Paper-&-pencil tasks (MoCA)

o Virtual simulation 

performance (Virtual Reality 

Fast-food Restaurant)

o Behavioural observation (Melba)

o Questionnaires

Measured by:

o Completion rate 

o Completion time

o User experience questionnaire

Scan to watch our film about the ‘Job-E-Tunities’ 
project, including the end-users! 



PPlayingg forr Cognitionn 

Children 9-13 year old with (1) congenital heart disease requiring open heart 
surgery within the first 6 months of life, (2) children born before 24 weeks of 
gestation, and (3) with birth complications (i.e., asphyxia, stroke).
Conventional neuropsychological assessment and four VR Serious Game 
Koji’s Quest games measuring attention, executive functioning, and memory.
Children who show deficits are invited to take part in a 6 week at home 
training program of the VR Serious Game Koji’s Quest.

C. van de Wouw, N. Pletting, E. Bousché, K.J.L. van Hoorn, LC.M. van Zantvliet, 
M.M.J. van Schooneveld, J.M.P.J. Breur, H.P. Nijenhuis, H.A. Huygelier, T.C.W. Nijboer.

Serious Gaming: What are the Opportunities for Innovative 
Cognitive Diagnostics in Children with Acquired Brain Injury? 

Feed jumping fish to measure your 
executive functioning.
Search for appearing aliens and gems to 
measure attention. 
Imitate opening shells to measure your 
memory capacity. 

From this 

To that 

Multisensory, dynamic, and contextual assessment environment

Children with acquired brain injury have been found to have an increased risk of cognitive 
deficits and developmental delays. Conventional neuropsychological assessment tasks are 

not highly predictive of daily functioning. Virtual Reality has the means to bridge this gab by 
creating immersive 3D dynamic assessment environments. 

Scan for more info



Presentation Skills and Virtual Reality: Pleitvrij

Important aspects of XR technology
• A virtual, authentic (and thus realistic)
courtroom

• Peer feedback (app) and recording of plea

Persons involved
• Emanuel van Dongen (REBO), Antoinette
Bakker (REBO), Jessica Hegeman (O&T/FSW)

• In cooperation with colleagues from the
Vrije Universiteit Amsterdam and the
Rijksuniversiteit Groningen

Dr. Emanuel van Dongen, Associate Professor Private Law, Faculty of Law, Economics and Governance

Reasons
• By using VR technology, law students meet
each other in a virtual courtroom and be
questioned by a teacher in the role of a judge.
This creates a unique opportunity for
students to practice their pleading skills and to
improve their performance in the courtroom.

Study of effects
• We study this matter by focusing on four
mechanisms: value/usefulness, competence,
confidence, and reflective thinking.

• In addition, we study stress as this might be
connected with the VR exercises, which, if
reduced, can lead to better performances.

Hardware
Webcamera Logitech C920, pc met netwerk
aansluiting en Firefox, Oculus Rift S, Green
screen.

Software
Pleitvrij

The information has been compiled with the utmost care but no rights can be derived from its contents.
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•

(female philopatry and male dispersal)

•  due to female 

•

•

•

of 10mo

1971 2 1 106.
2017 378 398. 

2021 11(2 545.
2017 79(1 22528.

2019 14(7).
2022 11(7  970.

Utrecht University

Contact: 

1.
2.

(Macaca 
mulatta, M. fascicularis)  and at 

. At 

maturity . 

3

. 

8

•
•

•



HoloLearn is a Mixed Reality scenario training 
about movement centered care. Nursing staff can 
practice real life scenarios with virtual patients 
using the Microsoft HoloLens II. 

Like Anna, a very unmotivated patient who is 
capable to walk independently, but just doesn’t 
feel like it. And Mrs. de Jong, who thinks her 
husband should just be cared for during hospital 
stay. She thinks he should stay in bed all day.  

Scan and watch the
promotion video

HoloLearn
Mixed Reality scenario training

Education 
with MR/AR 

increases
learning impact

(Tovar et al. 2020) 

K.Valkenet1, 2, C. Akkermans3, T. Strikwerda1, A. de Rooij1 , J. de Man-van Ginkel4, C. Veenhof1

1Department of Rehabilitation, Physiotherapy Sciences and Sport, University Medical Center Utrecht, the 
Netherlands. 2HoloMoves BV, Utrecht, the Netherlands. 3Department of Neurology, University Medical Center 
Utrecht, the Netherlands. 4 Department of Nursing Sciences, University Medical Center Utrecht, the Netherlands.
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As more papers are published, the harder it becomes for scientists to maintain an 

overview.

Exploring an extensive body of literature can be facilitated through topic-
based, rather than article-based, interaction.

Use Case: Neuroscience Literature

Neuroscientists are interested in understanding the relationships between 
brain regions and brain diseases. 
Identifying these relations is costly and not all of them are interesting. In 
neuroscience, an underlying goal is often to identify high-potential relations 
for experiments. 

n 
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Watch DatAR Video?!

Exploring Neuroscience Literature through Visualising 
Relations among Topics using Augmented Reality
Ghazaleh Tanhaei, Boyu Xu, Lynda Hardman, Wolfgang Hürst
Department of Information and Computing Sciences | Utrecht University

Immersive AR 
environment 

supports 
neuroscientists to 

extend their 2D 
workplace 

DatAR Prototype

Read DatAR Publications?!Take part in our study?!

Augmented Reality provides an environment for exploring three-dimensional data 
binocularly (e.g. brain regions visualization).
Providing a 3D Immersive Analytics environment enables users to explore possible 
relationships in the research corpora.
Augmented Reality would improve and extend existing literature exploration workflows.
We hypothesize that 3D visualizations can support neuroscientists' relation-finding tasks.
Augmented reality allows for better integration into existing workspaces and workflows.

DatAR Solution

Motivation

Ghazaleh Tanhaei <g.tanhaei@uu.nl>
Boyu Xu <b.xu@uu.nl>

Contact Us?!



Sterile working in the flow cabinet
Biomedical Sciences, UMC Utrecht

3rd year bachelor course Early Life Events

d.c.m.onvlee-2@umcurecht.nl

Sterile VR is a scenario in which students learn to work in a sterile manner in a virtual lab. 

The app came about since there is limited lab availability and sterility is a trainable skill that 

has a big movement component. The presence, agency, and bodily involvement that VR offers 

are seen as the big added values and convinced us to utilize the technology. 

The app is developed in Unreal Engine and is played using Pico neo 3 enterprise headsets.

“It feels like I am in the real lab!”

“This will be a great preparation for the lesson in the lab”

Scan to take a look in the app!



Virtual Reality in onderwijs
Van initiatie naar realisatie 

Opdrachtgever: Harold van Rijen, Directeur Biomedical Sciences, Onderwijscentrum
Opdrachtnemer: Paul Velsink, afdeling Technologie en Leren, Onderwijscentrum 

Werkwijze
1. Ontwerp en ontwikkeling van Proof of Concepts (PoCs: inhoud/didaktiek) 
• VR Bedrijfsklaar maken OK– opleiding UMCU Academie (kwaliteit, snelle inzetbaarheid)
• VR Steriel Lab – opleiding BMW (capaciteit, duurzaamheid, kwaliteit)
• VR Coschap in de Wijk – opleiding GNK (capaciteit, kwaliteit) 
2. Onderwijsplan en evaluatieonderzoeksplan (didaktiek)
3. Implementatieplan (techniek/organisatie) 
4. Blauwdruk VR onderwijs platform 
5. PID voor realisatie van pilots 

Mascha Berk, Anna-jeltje Eppinga, Joep van Gogh, Daan van der Ham, Jill van Knegsel, Kelly Kwant, Danza Onvlee, 
Lars van der Plank, Fiona Slond, Martijn Smit, Diana Zwart

Initiatie - doelstelling
Vervolgstappen maken om toekomstbestendig onderwijs buiten de fysieke locaties te standaardiseren 
middels Virtual Reality onderwijspilots ontwikkeld in 3D VR en 360° VR. Als UMC moeten we in staat zijn om 
onze primaire onderwijstaak uit te voeren ten tijden van lockdown, beperkte capaciteit en als 
standaard onderdeel van het aanbod van het UMC voor toekomstbestendig onderwijs.

Realisatie Virtual Reality onderwijs pilots

Mail naar: f.slond@umcutrecht.nl

2022

2023

Voortgang

Strategische kaders
• Doel: uitvoering van drie onderwijspilots in drie verschillende opleidingen 

die inzicht geven in:
1. Hoe werkt VR-onderwijs, wat doet het met studenten en docenten?
2. Welke organisatie en infrastructuur is nodig om VR-onderwijs als 

standaard te implementeren in curricula?
• Uitgangspunt: implementatieplan gericht op ruimtegebruik, beheer van 

hard- en software, ondersteuning in het onderwijsproces (incl. 
evaluatieonderzoek), compliancy (AVG, hygiëne).

• Vervolgroutes: doorontwikkeling pilots, nieuwe pilots, standaardiseren.

2021
Vooronderzoek
Doel: achterhalen potentie en toegevoegde waarde VR in onderwijs, waar kan het worden ingezet, intern 
ontwikkelen van 360° VR prototypes, randvoorwaarden in kaart brengen.  

VR Steriel Lab

VR OK bedrijfsklaar

VR Co-schap i/d wijk

Ontwerp Ontwikkeling 
& testen

Acceptatie

Initiatiefase

VR Steriel Lab  
Onderwijscontext:
Biomedische Wetenschappen, cursus Early Life Events.

Doel: 
Bewustwording en bevorderen steriel werken in het lab, 
waardoor minder verspilling, extra labcapaciteit.

Opzet pilot:
5 minuten video -> VR app -> labpracticum -> evaluatie.

Opzet app: 
Level 1: Weten wat steriliteit is
Level 2: Oefenen van handelingen steriel werken
Level 3: Uitvoeren experiment

VR Bedrijfsklaar maken OK
Onderwijscontext:
Operatieassistent en Anesthesiemedewerker, 
Beroepsvoorbereidende Periode (BVP).

Doel: 
Oefenen stappen bedrijfsklaar maken OK, waardoor snellere 
inzetbaarheid in praktijk, ontlasten praktijkbegeleiders.

Opzet pilot: 
Student oefent verschillende OK-scenario’s tijdens de BVP, 
waarna praktijkbegeleiding op de OK volgt.

Opbouw app:
1. Standaardprocedure bedrijfsklaar maken OK oefenen o.b.v. 

checklist (controles, apparatuur aanzetten).
2. Scenario's: specifieke operaties, onverwachte gebeurtenissen 

(telefoon, spoedoperatie etc.).

Uitgangspunten
Virtual Reality principes:
• Immersion (presence)
• Controle (agency)
• Fidelity (presence)

Onderwijskundige principes:
• Situational Awareness
• Directe feedback (visueel, verbaal)
• Self-efficacy
• TPACK-model

Ontwerp app:
• Personaliseren van avatar
• Begeleider kan meekijken via browser
• Registratie leeractiviteiten

Software:
• Externe leverancier (Unity3D)

Hardware:
• Pico Neo 3 Pro headset

Realisatiefase
2023

Uitvoering pilots Evaluatie en onderzoek

De Zorg van Morgen

Organisatie
en infrastructuur


