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| would like to acknowledge the Traditional Custodians of the
lands and waterways.
We are meeting today on Peek Wurrong Country. | pay my
respects to Elders past, present and emerging, and recognise
the traditions of teaching, learning and knowledge production
that have taken place on this site long before Deakin

University was established here.

Present and emerging Indigenous peoples have a stake in
Digital Technologies research and development and rich
systems of knowledge to contribute.

DEAKIN

UNIVERSITY

VR-haptics for STEM learning

A research and development collaboration between
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School of Engineering
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What is Haptics?

“Haptics is that subsystem of non-
language communication which conveys
meaning through physical contact.”

Source: Oxford Languages via Bing

—
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NOUN (haptics)
¢ The perception of objects by touch and
proprioception, especially for non-verbal

communication

¢ The use of technology that simulates the
sense of touch and motion

ADJECTIVE (haptic)
¢ Relating to the sense of touch, and the
perception and manipulation of objects
the senses of touch and proprioceptio

“Haptic feedback devices create the il
substance and force within the virtu

Real-world applications of VR-haptics

lISRI Australia's largest research team in systems modelling and
PETIUTEROR s simulation, providing practical solutions and commercial-
ready products for aerospace, rail, automotive, defence,
security and health sectors.

RESEARCH AND INNOVATION

s disruptr.deakin edu.au f
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Research questions:

* What benefits might a VR-haptics platform bring to STEM
learning in schools?

* What features are needed in a VR-haptics platform to be
suitable for supporting classroom STEM learning?

* What are the main barriers to using VR-haptics to support
STEM learning in schools?

* How might VR developers and teachers work together to
design appropriate VR platforms?
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Design-based collaborative research

Empathize Ideate

Prototype

Figure 1. Stanford Design Thinking Model (adapted from Plattner (2010))
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Meet with
teachers

Case study design — two regional schools

e Large secondary school in regional centre

Warrnambool ® 42% students in lowest quartile for SEA
College e 1200 students; 111 teachers

* 7% Indigenous students; 4% EAL

Develop
learning
activities

Implement
with
students

e Small rural school — outer regional
Heywood District e 74% students in lowest quartile for SEA
SECCUCEACEIEEEE o 70 students; 13 teachers

* 19% Indigenous students; 1% EAL

Meet with
teachers

Actionable problem statement:
Secondary school students are largely unfamiliar with VR-haptics technology
and its potential applications to learning, training and work.
Potential applications to school learning include overcoming some of the
physical timespace constraints of classrooms by enabling easy exploration with
virtual objects and environments and the generation of data.
Students’ lack of familiarity with VR-haptic platforms present both an
opportunity (to educate and inspire) and a challenge (to build skills and
confidence in the use of a VR-haptic platform).

Our solution will:
* Promote student familiarity and basic skills in use of the Oculus Quest 2 and
haptics device
* Provide an opportunity for students to explore curriculum concepts in a VR-
haptic space
* Inspire students to consider applications to learning, training and work
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Inside the VR-haptics platform

ACTIVITY 1 : ATTRACTION AND REPULSION FORCES

Magnet activity — Become familiar with the vr-haptics equipment by exploring attraction and repulsion

ACTIVITY 2 : INVESTIGATING THE PULL FACTOR OF DIFFERENT MAGNETS
Magnet — cart — spring activity

Activity 1:
Attraction and repulsion forces

Opposite k_PQ‘:I’eélA

LIKE forces OPPOSITE forces
repel attract
+ + + —
— = — +

10



23/11/2023

Activity 2:
Rating the pull factor of magnets

REPULSION FORCE RATING
(N) (Strongest,
Middle, Lowest)
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Questions and
discussion
e jlynch@deakin.edu.au
e v.huynh@deakin.edu.au
e dilshan.bataduwaarachchi@deakin.edu.au
e krissy.h@deakin.edu.au
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