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Presenter Notes
Presentation Notes
The WANDER XR Experience Lab is a state-of-the-art facility dedicated to providing immersive technologies and advanced visualisations for research and education within WUR’s domain (agriculture, food, and environmental sciences). WANDER has in-house capabilities to deliver these projects from start to finish, from co-creation to 3D design, and from development to integration. WANDER promotes and accelerates the adoption of XR and advanced visualisations at WUR and beyond. 
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Presenter Notes
Presentation Notes
Een overzicht van het soort projecten waar WANDER aan werkt. 


XR = Extended Reality
(AR/MR/VR)
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Presenter Notes
Presentation Notes
Een VR-fiets avant-la-lettre. Uit ‘Wheel and Cycling Trade Review’ (1897)
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Presentation Notes
Picture on the left: RoadToVR (https://www.roadtovr.com/ces-2019-nordictrack-making-vr-exercise-bike/)
Picture on the right: Virchybike Lite




Presenter Notes
Presentation Notes
The Wheatstone stereoscope by Sir Charles Wheatstone (1832). Werkte eerst met tekeningen, later met foto’s. Dit is de eerste ‘headmounted device’.

Afbeelding in het publieke domein, via Wikimedia Commons: https://commons.wikimedia.org/wiki/File:Charles_Wheatstone-mirror_stereoscope_XIXc.jpg




Presenter Notes
Presentation Notes
Afbeeldingen via King’s College London: https://www.kcl.ac.uk/charles-wheatstone-the-father-of-3d-and-virtual-reality-technology-2




Presenter Notes
Presentation Notes
Holmes Stereoscope (1861). Simpelere constructie van de stereoscoop. Holmes patenteerde het device niet (vroege versie van open source).

Afbeelding links: CC-BY-SA 3.0, Judson McCranie. https://commons.wikimedia.org/wiki/File:U%26U_Stereoscope_(02).jpg
Afbeelding rechts: publieke domein, https://commons.wikimedia.org/wiki/File:Holmes_stereoscope.jpg
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Presenter Notes
Presentation Notes
Afbeeldingen in het publieke domein.
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Presenter Notes
Presentation Notes
Voorbeelden van vroege educatiemiddelen:
Bijencursus met 3D-beelden en vogelherkenning (in dit geval de grote karekiet).

Afbeeldingen in het publieke domein.
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Presentation Notes
Leermaterialen rondom plantherkenning/botanie

Afbeeldingen in het publieke domein
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Presentation Notes
Voorbeeld: dierwetenschappen. ‘A stereoscopic atlas of the chick’

Foto’s via Vintage Viewers, https://vintageviewers.com/stereoscopic-atlas-of-the-chick
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Presentation Notes
Voorbeeld: medische opleiding. The Edinburgh Stereoscopic Atlas of Anatomy.

Afbeelding via Surgeon’s Hall Museums.
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Presentation Notes
Gebruik door kinderen in de klas.

Afbeelding in het publieke domein, via US Library of Congress - Underwood & Underwood (publisher), Children in geography class viewing stereoscopic photographs, New York, 1908. 
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Sensorama ‘ Thé Sword of D mocles


Presenter Notes
Presentation Notes
1962: Sensorama van Morton Heilig: 3D, kleurenvideo, audio, geur (!) en haptische feedback. Linkerafbeelding via Wikimedia Commons, rechterafbeelding via Wikimedia Commons (nu verwijderd, copyright onbekend)

1968: The Sword of Damocles door Ivan Sutherland. Eerste AR device, met computergegenereerde afbeeldingen en hoofdtracking.
Copyrightstatus onbekend.
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Presenter Notes
Presentation Notes
NASA’s VIEW systeem. O.a. VR-simulatie van het ISS en om te oefenen met het remote opereren van robots. De eerste VR-headset die echt bruikbaar was. Had hand tracking, haptische feedback, audio, en communicatie via microfoon.

Afbeeldingen in het publieke domein, via NASA.
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Presentation Notes
Nintendo virtualboy, de eerste keer dat het grote publiek met VR in aanraking kwam.

Afbeelding via https://www.copetti.org/writings/consoles/virtual-boy/
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Presentation Notes
Met moderne VR-headsets blijft de vraag hetzelfde. Kan VR worden gebruikt voor onderwijs en zo ja, hoe?
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Presenter Notes
Presentation Notes
VRHAB: samenwerking tussen Windesheim en enkele partners
Ixperium: Yuverta, ROC’s, HAN, middelbare scholen, hogescholen InHolland, HvA, etc.






Presenter Notes
Presentation Notes
Npuls: onderwijs dat klaar is voor de toekomst
DUTCH: nieuwe manier van zorgprofessionals opleiden
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Presentation Notes
NWO: immersieve technologie is key enabling technology
EU: XR wordt genoemd met key enabling technologies
NKO: onderwijsprijs 2024
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A systematic review of Virtual Reality in education

Advancements in Agricultural Development

Volume 5, Issue 2, 2024
agdevresearch.org

Enhancing Agricultural Education through Virtual Reality:

Facilitation, Application, Reflection, and Measurement in the

Sam Kavanagh, Andrew Luxton-Reilly, Burkhard Wuensche, Beryl Plimmer
skav012@auckalnduni.ac.nz, {andrew, burkhard, beryl}@cs.auckland.ac.nz

Department of Computer Science, University of Auckland, New Zealand

Abstract

Abstract. Virtual reality has existed in the realm of education for over half a century.

However, its widespread adoption is still yet to occur. This is a result of a myriad of
limitations to both the technologies themselves, and the costs and logistics required to
deploy them. In order to gain a better understanding of what these issues are, and what
it is that educators hope to gain by using these technologies in the first place, we have
performed both a systematic review of the use of virtual reality in education, as well as
two distinct thematic analyses. The first analysis investigated the avvlications and

reported motivations provided by educators in academic literatur
virtual reality educational systems, while the second investigated the 1
associated with doing so. These analyses indicate that the majority «
virtual reality to increase the intrinsic motivation of students, and refer
of factors such as constructivist pedagogy, collaboration, and gamifice
of their experiences. Similarly, a small number of educational areas ac
majority of educational virtual reality implementations identified in o
we introduced and compared a multitude of recent virtual rea

Facilitation,

The Effect of Stereoscopic Augmented Reality Visualization on
Learning Anatomy and the Modifying Effect of Visual-Spatial
Abilities: A Double-Center Randomized Controlled Trial

Katerina Bogomolova, 12 Ineke J.M. van der Ham.3 Mary E.W. Dankbaar," Walter W. van den Broek,‘
Steven E.R. Hovius,>® Jos A. van der Hage,'? Beerend P. Hierck?®"*?

Department of Surgery, Leiden University Medical Center, Leiden, The Netherlands

2Center for Innovation of Medical Education, Leiden University Medical Center, Leiden, The Netherlands
3Department of Neuropsychology, Leiden University, Leiden, The Netherlands

“Institute for Medical Education Research Rotterdam, Rotterdam Erasmus University Medical Center, Rotterdam,
The Netheriands

sDeparrmem of Plastic and Reconstructive Surgery and Hand Surgery, Rotterdam Erasmus University Medical
Center, Rotterdam, The Netherlands

6'Delc).a."rmem of Plastic and Reconstructive Surgery, Radboud University Medical Center, Nijmegen, The Netherlands
’Department of Anatomy and Embryology, Leiden University Medical Center, Leiden, The Netherlands

8Centre for Innovation, Leiden University, The Hague, The Netherlands

91 eiden Teachers’ Academy, Leiden University, Leiden, The Netherlands

Monoscopically projected three-dimensional (3D) visualization technology may have
significant disadvantages for students with lower visual-spatial abilities despite its overall
cffectiveness in teaching anatomy. Previous rescarch suggests that stercopsis may facilitate a
better comprehension of anatomical knowledge. This study evaluated the educational effec-
tiveness of stercoscopic augmented reality (AR) visualization and the modifying effect of
visual-spatial abilities on learning. In a double-center randomized controlled trial, first- and
second-year (bio)medical undergraduates studied lower limb anatomy with stereoscopic 3D
AR madel (n = 20\, monoesconic 31 deskton model (n = 200, or two-dimensional (21} ana-

Classroom

This agricultural development methods paper presents the Virtual Reality
Application,
framework, an approach for integrating and evaluating Virtual Reality
(VR) in agricultural education to enhance agricultural literacy. The
VRFARM framework is adapted from Biggs’ three key components— —
presage, process. and product. It draws upon the principles of student

Reflection, and Measurement (VRFARM)

ics, teaching environments, instructional
and measurement-based evaluations. The
mixed-methods approach for evaluation,
juantitative data from teachers and students
assroom. VR, when appropriately integrated
ework, is designed to improve students'
engagement, and  awareness.  Major
using the VRFARM framework to implement
develooment programs for educators on VR

J. Greig', B. Colclasure?, S. Rampold?, T. Ruth?, T. Granberry®
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Presentation Notes
Er komt steeds meer onderzoek beschikbaar waaruit blijkt dat XR in allerlei vakgebieden een effectieve onderwijstool is


Wat kan XR voor het
onderwijs betekenen?
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Presenter Notes
Presentation Notes
The Metaverse is a persistent virtual world. It is shared by many users and exists as its own world.


Missing Ruimtelijk Toename leereffectiviteit
link voorstellingsvermogen en rendement

XR Experience Lab


Presenter Notes
Presentation Notes
Er zit grote winst bij vaardigheden die in 2D-theorie moeten worden geleerd, maar in de 3D-praktijk moeten worden toegepast.
Missing link: stap theorie – praktijk is vaak groot. XR is verbindendende schakel.
Ruimtelijk voorstellingsvermogen: een grote groep studenten is slecht in 2D naar 3D vertalen  Er komt steeds meer wetenschappelijk bewijs dat zij beter leren in 3D (AR/VR)
Toename leereffectiviteit: als studenten eerst kunnen oefenen in een virtuele omgeving doen ze het beter in de praktijk  studenten sneller de op beter niveau



Affectief Gevaarlijke of Herhaalbare, multi-
leren onbereikbare situaties user leerervaring
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Presentation Notes
Affectief leren: het is niet alleen droge theorie, in de praktijk spelen emoties ook een rol (stress, verwarring, angst)
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Presentation Notes
Afbeeldingen via https://cattlevr.com/
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Presentation Notes
Afbeeldingen via https://www.ixperium.nl/reanimatie-training-in-vr/
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Presentation Notes
Afbeeldingen via https://tenstarsimulation.com/
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Immersive underwater fieldtrips

Education Innovation grant project�
Developed together with Marine Animal Ecology (ASG)�
For course Marine Animal Ecology (MAE30306) 
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Presentation Notes
Genetwerkte, multi-user ervaring
Afbeeldingen via the Noun Project (zie per afbeelding de credits)




Presenter Notes
Presentation Notes
Eerste pilot test met onderwaterervaring. Uiteindelijke klas met 140 studenten.
Eigen afbeelding.




Presenter Notes
Presentation Notes
Video laat functioneren van de VR-ervaring zien.
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