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Virtual Reality in vehicle painting:
Applying the Meaningful-immersive Virtual Reality (M-iVR-L) model
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4 Autorenwerkzeug

Auftrag* Einschichtlackserung Tur (Evaluation)

Beschreibung*: [Eine Tur soll lackiert werden.

Handte )

Klasse* (Newteillackierung

Ubung:

Einleitung/Uberleitung

Unterstitzende Informationen anzeigen

‘ Spritzprobe
‘ Werkstlck lackieren

Evaluation

sSingle/Multiple Choice Frage

Vorfllhrung Farbauftrag

‘ Gegenstande sortieren

Lack auswéahlen

Schatzaufgabe
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Arbeitsfolgeplan Einstellungen
8 Einleitung/Uberleitung X Text fir den Monitor:
P Lackiere nun das Werkstick.
Hore dem Aushidungsmeister zu.
Sprachausgabe: Keine Audiodatel ausgewahil )]
le-
Sprechblase
Avomatsch: ¥ g
Oberspringbar:  Nicht iberspringbar Automatisch
oo < Uberspringbar: Nicht Uberspringbar 1)
Text fir den Monitor Werkstiicke: (_ Tar 3]
ECEEELEE Basislack’: Kein Basislack )]
Lack* ( 2K HS Decklack Rot 3
Uberspringbar:  Nicht iberspringbar
Fehlerhildwahrscheinlichkeit: 0 % MR e Ll = tln
Fin. Sprachausgabe: Neueilackierung le - Spitzprobe Aktivierte Hillestellungen:
Alaiviens Hifesteliungen (+D Distanzmarkierung Geisierpisiole )
 Distanzsirani ) | e
Lack 2K HS Decklack Rot (_ Distanzstrahi Distanzmarkierung Gelsterpisiole )
10 Werkstiick lackieren B Dauer Hilfestellungen: 0 Sekunden
Text fir den Monitor:
Lackiere nun das Werkstilck.

Oberspringbar:  Nichtdberspringbar
Werksttek: Tor

Basslack:

Lack: 2K HS Decklack Rol
Minimale Lackierzeit: 5 Sekunden

Aitivierie Hilestellungen:

C ¥ Distanzsirant )
Dauer Hifestelungen: 0 Sekunden

11 Evaluation XL

Sprachausgaie: Heutellackierung 1e - Auswertung
Automatsch o
O

ingiar,  Nicht iberspringber

Audiodatei: KENONE AtAOHOTNE GOWAIK
Lange: o0en.00
Beschreibung

00:00:00

24.08.2022

Norzmin: [ At Lonadpate eiapte i
Dt e . e
mBx2 1134 WL ®
Auabe o
Erflgsarterien
st s avaaseden P =
e v

W e Ei T EE

Weilere Furktionen

e Rebewcn Ansees

Erteg e |y - e L
| T o

g Wkl Gescrwedgnt

GEFORDEAT VOM

* Bundesministerium
“%% | firBildung
und Farschung



Instructional design process

 documents analyses & interviews
* learning and teaching goals
e AC/ID model (van Merriénboer & Kirschner, 2018)

learning task |  taskclass | | part-task practice |

[ supportive information | procedural information |
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Research goal

Applying the recommendations developed in the Meaningful-
immersive VR-Learning model (M-iVR-L; Mulders, Buchner & Kerres,
2020) to the VR training application

cognitive theory of instructional goals bey elements meaningful learning

multimedia learning with iVR
(CTML) -
avoiding unnecessary
immersion
providing learning-
theory of dual reduce extraneous : ) relevant interactions
'y q . Immersion
coding processing .
breaking down complex
itive load tasks into segments
cognitive loa manage essential : ..
o ge cs8 mteractivity
theory processing
providing guidance
. . foster generative : S
generative learning processing 1magination B on carners

previous knowledge

providing constructive
learning activities

within VR

outside VR
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Results
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Learning first, immersion second: highly detailed when needed (e.g.,

reflection) and less detailed when not needed (e.g., workbench)

Provide learning relevant interactions: video tutorial to train unknown

interactions

Segments complex tasks into smaller units: structure of learning tasks,

higher-level task classes, and additional practice scenarios

Guide immersive learning: virtual master, highlight relevant
information

Build on existing knowledge: video tutorial, practice scenarios

Provide constructive learning activities: problem-oriented: customer

orders
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Discussion

Both the M-iVR-L model (Mulders et al., 2020) and the 4C/ID model (van
Merriénboer & Kirschner, 2018) were central to the instructional design of the VR
learning application for vehicle painting trainees

empirical testings are needed to test the effectiveness of certain
°° instructional elements (e.g., the tutorial, guidance through the master)
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