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Abstract: Virtual reality (VR) technologies have the potential to profoundly transform learning ac-
tivities in astronomy and science through new forms of perceptual engagement and bodily partici-
pation. Since advancements in technology and education drive change in each other, researchers
have started to explore opportunities and challenges of using VR in (in)formal learning environ-
ments. While research on VR from technology perspectives is extensive, there are relatively few
attempts to explore learning-oriented design considerations with VR tools.

This study is grounded in the education and public-outreach program of the Australian Research
Council Centre of Excellence for Gravitational Wave Discovery (OzGrav). The OzGrav-team is an
interdisciplinary team of science educators, VR developers, digital artists and astrophysicists that
have developed VR outreach programs and school incursions in astronomy.

The goal of this study is to identify the experiential affordances of VR in informal learning contexts
and to reflect on potential design principles for VR learning experiences in astronomy and science.
To articulate issues related to design and learning with VR from multiple perspectives, we unpack
critical design decisions of the OzGrav VR learning resources in the form of a dialogue between VR-
practitioners and educational researchers. The dialogue draws on primary data from focus-group-
interviews with the OzGrav-team. We supplement the dialogue with audio-visual material of a VR
experience about the virtual universe. Our findings centre on aspects of

1. collaboration and social interaction in VR-learning,

2. negotiating roles while being an observer/participant in the VR-experience,

3. embodiment in an immersive VR environment,

4.  finding a balance between visual richness and accessibility of VR-experiences,

5.  limitations of what VR environments can visualize.

As the use of VR learning environments gains momentums, our findings contribute to a deeper
understanding of the new learning contexts that VR technology can create in astronomy and mod-

ern science education.
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