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Abstract:

Mixed reality (MR) provides new opportunities for creative and innovative learning. MR supports the merging
of real and virtual worlds to produce new environments and visualisations where physical and digital objects co-
exist and interact in real-time (MacCallum & Jamieson, 2017). The MR continuum links both virtual and
augmented reality, whereby virtual reality (VR) enables learners to be immersed within a completely virtual
world, while augmented reality (AR) blend the real and the virtual world. MR embraces the spectrum between
the real and the virtual; the mix of the virtual and real worlds may vary depending on the application. The
integration of MR into education provides specific affordances which make it specifically unique in supporting
learning (Parson & MacCallum, 2020; Bacca, Baldiris, Fabregat, Graf & Kinshuk, 2014). These affordance
enable students to support unique opportunities to support learning and develop 21st-century learning
capabilities (Schrier, 2006; Bower, Howe, McCredie, Robinson, & Grover, 2014).

In general, most integration of MR in the classroom tend to be focused on students being the consumers of these
experiences. However by enabling student to create their own experiences enables a wider range of learning
outcomes to be incorporated into the learning experience. By enabling student to be creators and designers of
their own MR experiences provides a unique opportunity to integrate learning across the curriculum and
supports the develop of computational thinking and stronger digital skills. The integration of student-created
artefacts has particularly been shown to provide greater engagement and outcomes for all students (Ananiadou
& Claro, 2009).

In the past, the development of student-created MR experiences has been difficult, especially due to the steep
learning curve of technology adoption and the overall expense of acquiring the necessary tools to develop these
experiences. The recent development of low-cost mobile and online MR tools and technologies have, however,
provided new opportunities to provide a scaffolded approach to the development of student-driven artefacts that
do not require significant technical ability (MacCallum & Jamieson, 2017). Due to these advances, students can
now create their own MR digital experiences which can drive learning across the curriculum.

This presentation explores how teachers at two high schools in NZ have started to explore and integrate MR into
their STEAM classes. This presentation draws on the results of a Teaching and Learning Research Initiative
(TLRI) project, investigating the experiences and reflections of a group of secondary teachers exploring the use
and adoption of mixed reality (augmented and virtual reality) for cross-curricular teaching. The presentation will
explore how these teachers have started to engage with MR to support the principles of student-created digital
experiences integrated into STEAM domains.

References

Ananiadou, K. & Claro, M. (2009), 21st Century Skills and Competences for New Millennium Learners in
OECD Countries, OECD Education Working Papers, No. 41, OECD Publishing.
http://dx.doi.org/10.1787/218525261154

Bacca, J., Baldiris, S., Fabregat, R., Graf, S., & Kinshuk. (2014). Augmented Reality Trends in Education: A
Systematic Review of Research and Applications. Journal of Educational Technology & Society; Palmerston
North, 17(4), 133—149. https://www.jstor.org/stable/jeductechsoci.17.4.133




Bower, M., Howe, C., McCredie, N., Robinson, A., & Grover, D. (2014). Augmented Reality in education—
cases, places and potentials. Educational Media International, 51(1), 1-15.
https://doi.org/10.1080/09523987.2014.889400

Mac Callum, K., & Jamieson, J. (2017, October). Exploring Augmented Reality in Education Viewed Through
the Affordance Lens. In E. Erturk, K. MacCallum & D. Skelton (Eds.), Proceedings of the 8th Annual
Conference of Computing and Information Technology Education and Research in New Zealand, Napier,
New Zealand, 2nd-4th October 2017 (pp. 114-120). http://www.citrenz.ac.nz/conferences/2017/pdf/2017-
CITRENZ-PACIT.pdf

Parsons, D., & MacCallum, K. (2020, November). Comparing the attitudes of in-service teachers to the
learning potential of low-cost mobile augmented and virtual reality tools. Paper presented at the 19th World
Conference on Mobile, Blended and Seamless Learning (mLearn 2020).

Schrier, K. (2006). Using augmented reality games to teach 21st century skills. In ACM SIGGRAPH 2006
Educators program (p. 15). Boston, Massachusetts: ACM. https://doi.org/10.1145/1179295.1179311




