WaterLab — A VR learning environment about water resource management
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* 25bilion suffering from water scarcity [1] . Addressing global water scarcity * Need to re-think established ways of water - Toenhance Master’s level study programs in Hydrology/ Environmental Engineering.
. Demand increasing due to climate BUT: energy—intensive! resources management & introduce more
change and a growing population sustainable ways of fresh water production.
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Source: “Desalination”. Lecture by Prof. Figure 2. Water-Energy-Food Nexus Model. Active, experiential learning to complement Visualization to understand and retain More interaction, less passive
Dr. Nacken and F Balmes, Institute of Source: “Water-Food-Energy Nexus”. Lecture by Dr.-Ing. theory complex concepts learning
Hydrology, MSc Study Program H.Sewilam, Institute of Hydrology, RWTH Aachen, MSc Study
Sustainable management — Water and Program Sustainable management — Water and Energy. Moodle
Energy. RWTH Aachen, November 2024. resources, 2024.
ROLE-PLAYING VR SIMULATION GAME
DEDICATED TO THE DECISION-MAKING PROCESS OF o | ; . _
Based on interviews with students (n = 17) ... | Based onstudents”first VR experiences (1 =8) ...
PLANNING A DESALINATION PLANT ; _ _ |
R Need more visual learning Anticipating high potential to enhance learning
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: “Theoretical lectures alone are not helpful!
...Visualization is so important for us engineers. N Active 9 Collaboration é Sense of
g Vg, | S Equations are not just data — | need to visualize x exploration e’_‘e tﬂl presence
A information to make sense of it!* S
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* Learner engagement
« Memorability
« Enhanced learner experience

»10 understand, | need to apply
what | learned. Otherwise, |
don't learn deeply.”

.. Interactive learning

,There is not much
discussion during lectures, |
dont feel involved.”
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Tool currently in software development stage
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PLAN A DESALINATION PLANT

BALANCE STAKEHOLDER ....BY SELECTING A ....BY SELECTING AN ENERGY TYPE VISUALIZE OVERALL -
REQUIREMENTS DESALINATION METHOD (balancing sustainability and efficiency) DECISION OUTCOMES H U MAN-CENTERED A PPROACH to ensure usablllty. ..
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Municipality ' - |dentified user needs Involved end-users in the
Y R Membfane technology vs. - . .
B o . the tool will cater to entire design
griculture : S
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& ANTICIPATED IMPACT
RISK-FREE EXPERIMENTATION & VISUALIZATION OF COMPLEX ENGINEERING

Method SOLUTIONS

Learners tackle complex engineering projects and take appropriate measures to improve sustainability.

]' Y » Designed to simulate real world situations, leveraging engineering knowledge and project management skills.
o _® METHOD
Co-creation of learning scenario, during a 2-day Design Thinking Workshop COMPLEMENT FRONTAL TEACHING
1. EMPATHIZE... 3. IDEATE... * Visual and hands-on learning opportunity to complement university lectures

Interviews  (priorto workshop) Increased engagement and enhanced learner experience

0O n=3 Professors
- n=17 Students

BEYOND ENGINEERING KNOWLEDGE

Supporting skills development beyond technical skills and engineering knowledge (managing
stakeholder requirements, considering specific conditions, e.g., water demand and cost)

Those soft skills are rarely taught to engineers.
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To 3D....  Lego® Serious Play®

« EVALUATION AND FURTHER « CONTENT ADAPTATION TO EXPAND
“To3DinVR.... .. ITERATIVE DEVELOPMENT TO OTHER TARGET GROUPS
""""""""""""""""""""""" ‘ An evaluation and iterative development of Expand to other target groups to further
the learning scenario is intended, after the first knowledge dissemination and deepen
D)\ '
‘Q. CO-CREATION PARTICIPANTS cycle of software development has been understanding about aspects of water resource
frst completed. management.
W g In a subsequent step, we plan the development Potential target groups include industrial training
n=8 n=2 n=3 of learning modules in a co-creation process. providers and high schools.
MSc students (RWTH Aachen) Professors/lecturers (RWTH Aachen) VR experts (RWTH Aachen) 6]
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