From top to bottom: a bird’s-eye view of Te Rau Aroha marae in Motupohue Bluff, Aotearoa New
Zealand; a front view of its wharenui (ancestral meeting house); and a behind-the-scenes view when
capturing 360-degree videos inside the wharenui (images by author, June 2022).

Landscape Review — Vol 22 (2)

12



LANDSCAPE
REVIEW

A

Virtual purakau: co-designing adaptive
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Te Rau Aroha
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andscapes hold cultural narratives, but conventional static interpretation struggles to

communicate them. This research explored adaptive cinematic virtual reality (CVR) as a spatial

storytelling tool, developed with kaikorero (Maori storytellers) at Te Rau Aroha marae in
Motupohue Bluff, Aotearoa New Zealand. The results show that immersive storytelling must move
beyond a one-size-fits-all model. By identifying viewer personas and adapting the narrative to them,
CVR can support culturally responsive interpretation that respects place-based Indigenous
knowledge. Immersive media should therefore be treated not as a technical tool but as a platform for
communicating landscape narratives. For landscape architecture, adaptive digital storytelling offers
a complementary and non-extractive method of interpretation. It also opens new options for
community consultation, site interpretation and stakeholder engagement in the public realm.

Introduction

Landscapes are more than physical environments. They also hold cultural narratives,
memory and Indigenous knowledge. In Aotearoa New Zealand, these narratives are often
expressed through ptrakau (oral traditions), which are active, spatial practices connecting
mana whenua (people holding customary authority over the land) to their environment.
Communicating such place-based stories to the public is difficult for designers and
heritage planners. Conventional interpretive infrastructure, such as signage or plaques,
cannot adapt to the different backgrounds and prior knowledge of visitors. It can also
clutter sensitive heritage sites, and it freezes living, relational narratives in fixed text.

Immersive media, and cinematic virtual reality (CVR) in particular, have emerged as
a way around these limits. CVR lets practitioners turn a physical landscape into narrative
without building anything on site, and it keeps the sense of being in a space. Immersive
environments are effective at building empathy and contextual understanding of complex
environments (Young, O’Dwyer and Smolic, 2022). CVR in the public realm has its own
constraints, however. Conventional digital storytelling treats visitors as a single uniform
audience. It therefore misses the reciprocal quality of Indigenous storytelling, in which a
storyteller reads the audience and adapts the account to keep it culturally safe and
relevant. Narrative flow has to be guided carefully; otherwise, the storyteller’s intent is lost
(Winters and Zhu, 2014; Zagalo, Torres and Branco, 2005).

This paper asks how digital media, and CVR specifically, can be designed to adapt to
diverse visitor backgrounds and prior knowledge, and to reveal place-based Indigenous
narratives respectfully within cultural landscapes. To explore that question, it reflects on
a collaborative project with kaikorero (Maori storytellers) at Te Rau Aroha marae
(communal meeting grounds) in Motupohue Bluff, Aotearoa New Zealand (Tong et al,
2024) ( ). The project was grounded in Indigenous research principles (Walker,
Eketone and Gibbs, 2006). It involved co-designing a CVR system that adapts what it tells
based on the particular ‘persona’ of the viewer. I argue that adaptive digital storytelling
gives landscape practice a culturally responsive tool for site interpretation, community
consultation and stakeholder engagement.
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Figure 1. The location of the township of Motupohue Bluff in the south of Te Waipounamu

South Island, Aotearoa New Zealand, along with its immediate surroundings, including the islands
off its coast. Te Rau Aroha marae is inset (map data: © 2026 Google; inset photo by author,
October 2023).

Approach — part 1: Collaborative and interpretive co-design

To investigate how immersive media can communicate place-based narratives
respectfully, this research used a participatory design approach. In that tradition, the
people who will live with a system hold authority over its design, rather than being
consulted about it (Simonsen and Robertson, 2012). In Aotearoa New Zealand, the
tradition is increasingly practised inside Indigenous frameworks rather than alongside
them (Harding et al, 2020; Harvey and McEntee, 2026). Specifically, kaupapa Maori
principles governed this research (Walker et al, 2006). These principles hold research
accountable to the community it concerns, and reject the practice of gathering knowledge
from a community and then interpreting it elsewhere (Smith, 2021). Mana whenua kept
authority over how their narratives were turned into digital form. The University of
Canterbury’s Human Research Ethics Committee approved the research.

For a project like this, the decisive question is not which technology to use. Rather,
the key questions are where the camera stands and who it is speaking to. Barclay (2003)
drew a distinction between the camera on a ship’s deck, which records Indigenous people
for an outside audience, and the ‘camera ashore’, held by the people for whom ‘ashore’ is
home. What separates the two approaches is not who operates the equipment but whose
conventions decide framing, sequence and disclosure, and who the audience of the work
is assumed to be (Hokowhitu, 2013). Putting a 360-degree camera inside a wharenui
(ancestral meeting house) makes answering those questions unavoidable. A marae is not
a neutral setting, and a recording made there carries the authority of the place whether or
not its makers intended it. Treating the system as a camera ashore meant that decisions
normally left to a production team — about what is shown, in what order and to whom —
stayed with the storytellers.

The collaboration began in 2019, within the wider Atea programme of Maori-led
immersive media research (Regenbrecht et al, 2022). Whanaungatanga (relationships
between people) was established long before any recording was proposed, and video
capture did not take place until August 2022. Two co-design sessions were held, each with
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around eight participants: two kaikorero from Te Rau Aroha marae, two Maori cultural
advisors and the research team.

Both sessions ran as online video conferences under pandemic restrictions. That
constraint drew attention to the central problem rather than hiding it, because the
reciprocity of face-to-face storytelling is exactly what a video call removes. The first session
established what the kaikorero themselves consider when they tell a story. The second
session reviewed and corrected the interaction prototype and persona framework developed
from the first session. Only then was the recording made on site, inside the wharenui.

The first session identified the rigidity of conventional digital storytelling as the
central obstacle. When guiding visitors through the marae, a kaikorero reads the audience
and adjusts the way they tell the story accordingly. The kaikorero described this not as
personalisation but as knowledge access control. To address this issue in the recording,
the research team designed ‘personas’ for the range of different visitors to the marae. The
kaikorero then corrected our original design substantially.

Our categories proved culturally wrong in ways we had not foreseen. A ‘first-time
visitor’ does not stand, because anyone hearing a story has already been welcomed through
powhiri (the ceremony of formal welcome). ‘No whakapapa’ was rejected outright, because
everyone has whakapapa (genealogy), and to deny it breaches manaakitanga (hospitality
and care for others). The replacement categories became waewae tapu (newcomer) and,
for genealogy, mana whenua and Nga Hau e Wha (the four winds, everyone from afar).
The corrected personas drove the adaptive playback control (APC) mechanism described
in the next section.

Approach — part 2: Structuring the adaptive narrative and
evaluating APC

Following the co-design sessions, building the CVR system meant turning continuous oral
tradition into a flexible digital structure. A conventional 360-degree video runs on a fixed
timeline, which rules out the adaptability that culturally safe storytelling needs. The
solution came from the practice of the kaikorero themselves. They described telling stories
through a cascading three-block model ( ). Every group receives a generic block,
the baseline account offered to any visitor. A detailed block is added where the group’s
access and the time available allow. An in-depth block follows for those entitled to it.
Where the audience is known well in advance, such as a wananga (a forum convened and
led by Maori) or a formal delegation, they instead prepare a special version beforehand.
The recorded piirakau were therefore structured as a matrix of segments and takes rather
than as one continuous file, with each take matching one persona group.

Two kaikorero recorded stories about the whanau (extended family) wall inside the
wharenui, and both accounts were used. Capture used an Insta360 Pro 2 at 8K and 30 fps,
mounted on a tripod and kept still, with a separate lapel microphone. The footage was
stitched and reduced to 5K in Insta360 Stitcher, before being edited in Adobe Premiere Pro.
The camera, the kaikorero and the wall were positioned so that a visitor can see both the
kaikorero and whatever the kaikorero is pointing to ( ). The camera itself was left
running unattended. This is the ‘unmanned camera’ Strickland (2013) identifies in Barclay’s
practice, where authorship sits with the people in front of the lens rather than behind it.
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This modular repository formed the basis of the system’s underlying mechanism, the
APC, built in Unity and delivered on an Oculus Quest 2 headset. The APC works as the
digital equivalent of an interpretive guide. Rather than playing a fixed sequence, it checks
the visitor’s persona against the available segments, then selects, orders and moves
between them. A visitor whose persona shows existing knowledge of te reo Maori (the
Maori language) and existing cultural ties receives segments carrying deeper whakapapa
knowledge, and skips the introduction that a first-time international visitor would need.
For landscape and heritage practitioners, this matrix approach to preparing content offers
a sustainable model for digital interpretation. It maintains the digital landscape as a living,
editable archive rather than making it a fixed record.

Segment 1 Segment 2
1 Generic 1 Detailed 1
2 Generic 2 Detailed 2
3 Generic 3 Detailed 3
Takes
4 Generic 4 Detailed 4
5 AW In depth 1 E
6 AW In depth 2 E
Welcome message, beginning of Ending message, concludes the storytelling and thanks
w the storytelling experience = the visitor for following along, etc

Figure 2. The layout of story bits showing how generic segments, detailed segments and two in-
depth special segments were arranged around the six visiting groups. Welcome messages and
ending messages were also captured and attached to the main content segments (image by author,
January 2024).

The whanau wall

N The storyteller
The 360-degree

camera

The camera (viewer), the storyteller,
and the whanau wall (ROI)
forming a triangle

Figure 3. (a) Behind-the-scenes photo showing the capture work at Te Rau Aroha marae. The
360-degree camera and the kaikorero are both in front of the whanau (extended family) wall.

(b) Top-down view of the capture site. The camera, the storyteller, and the wall the kaikorero is
talking about are properly arranged so the visitor can later see both the kaikorero and the wall and
follow the gestures of the kaikorero easily (image by author, January 2024).

After implementation, the adaptive experience was evaluated with the kaikorero themselves.
In landscape practice, post-implementation evaluation is what establishes whether a design
meets its intended social function, and the same logic applies here. The session was held
kanohi ki te kanohi (face to face) inside the wharenui. Four kaikorero each selected two
persona groups and worked through the matching narratives. The headset view was
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transferred to a monitor so the others could follow and talk while they waited. A semi-
structured group discussion followed, covering pacing, cultural safety and spatial
representation. This evaluation kept the technology from overshadowing the cultural
narrative, so that it worked instead as a clear, culturally endorsed channel for interpretation.

Findings: Culturally responsive digital narratives

Evaluating the adaptive CVR system with kaikorero produced several insights into how
immersive media works within a cultural landscape. The main finding is that digital
systems must move away from linear, broadcast-style media if they are to communicate
purakau respectfully. They need instead to reproduce the give and take of face-to-face
spatial storytelling.

1. Moving beyond a ‘one-size-fits-all’ interpretation

A core insight from the co-design and evaluation phases was that a single uniform
narrative does not work. Applied to a sensitive space like Te Rau Aroha marae,
conventional digital interpretation such as a standard 360-degree video treats the
audience as one undifferentiated group. The kaikorero pointed out that giving complex,
culturally layered knowledge to an audience who do not have the necessary grounding is
inappropriate, and contrary to tikanga Maori (customary practices).

The APC addressed this. By differentiating visitors based on a range of distinct
personas, the system adjusted the visual and spoken narrative as it played (Tong et al,
2024). The qualitative findings showed that the digital media could act with judgement. It
gave essential historical context to a first-time international visitor, and skipped that
introduction to go straight to delivering deeper whakapapa knowledge to a viewer with
established cultural ties. The key point is that the APC did not alter the truth of the
landscape; instead, it altered how much of the narrative reached the visitor, and the depth
of the information it conveyed, so that it was appropriate to each persona group.

2. Cultural safety and reciprocal spatial practice

The evaluation showed the importance of cultural safety in digital landscape representation.
The kaikorero said the adaptive framework gave them a sense of security, because sensitive
site knowledge was safeguarded and released only to appropriate personas.

This is where the ‘camera ashore’ question becomes practical rather than theoretical.
The recording exists, so what matters is who decides its release. That is a question of data
sovereignty as much as of interpretation, and it is answered here by leaving the decision
with mana whenua rather than with the system’s designers (Kukutai and Taylor, 2016).

Through this capability, the CVR system reproduced the presence of a human guide
in the physical landscape. On a guided visit, a local expert continually reads the questions,
cues and prior understanding of the audience, and adjusts their pace and focus in
response. When digital media is built to make that same assessment, it stops being a
technical novelty and becomes an extension of Indigenous spatial practice. The immersive
environment and the adaptive narrative together produced a strong sense of place. Digital
tools can therefore uphold the integrity of oral traditions, provided the underlying
framework puts the content owners’ protocols first.

Implications

The findings from Te Rau Aroha marae show that culturally responsive digital media
moves from being a technological overlay to working as an effective tool for spatial
interpretation. This innovation carries at least two major implications for landscape
architects, heritage planners and spatial designers.
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1. Complementary and non-extractive interpretation

Immersive storytelling offers a complementary method of interpretation for cultural
landscapes. As heritage sites face growing pressure from tourism, practitioners have to
provide educational experiences without damaging the physical or spiritual integrity of the
site. Conventional interpretation often needs physical infrastructure such as pavilions,
boardwalks and dense signage, which visually degrades the landscape it explains. Adaptive
CVR embeds detailed, multi-sensory narrative into the site experience while leaving the
physical environment untouched, so the landscape itself remains as the focus.

It also redefines the role of digital media in communicating place-based narratives.
Digital interpretation in the public realm can no longer be a passive broadcast. Persona-
driven adaptation of the kind used here requires digital media to take part in the reciprocal
relationship between visitor and land. For landscape architecture, this means the digital
landscape needs the same cultural consultation, and the same adherence to tikanga Maori,
as the physical one.

2. Addressing gaps in professional education and research

Integrating physical and digital environments to form a hybrid approach will require a
shift in professional education. Landscape architecture teaching emphasises spatial
arrangement, ecology and materials. Using adaptive CVR also demands skill in building
digital narrative, identifying visitor personas and designing for audience interaction. That
includes structuring branching narratives that carry plural histories respectfully.

There is also a clear research gap. This study evaluated the judgements of the
kaikorero, who are the appropriate authority on cultural fidelity. How diverse public
stakeholders — ranging from international visitors to governance bodies — interact with
and learn from CVR in the public realm remains thinly evidenced in landscape
architecture literature. Building that evidence is necessary to establish best practice for
immersive media in statutory planning and public space design.

Conclusions

This paper has argued that immersive storytelling technologies should be seen not as
technical novelties but as platforms for communicating landscape narratives and
safeguarding cultural knowledge. The case study at Te Rau Aroha marae shows that CVR,
coupled with an adaptive framework and co-designed with mana whenua, can address the
‘narrative paradox’ (Winters and Zhu, 2014). Matching what is disclosed to the prior
knowledge of specific visitor personas allows the digital experience to respect tikanga
Maori, and to preserve the reciprocity that face-to-face piirakau depends on. For landscape
interpretation, this is a shift towards non-extractive, culturally responsive spatial design.

Three limitations bound these claims. First, the analysis of the co-design sessions
followed a general inductive approach, but it did not reach the scale of a full thematic
analysis, given the time available and the small number of experts who could take part.
Second, the evaluation drew on the judgement of the kaikorero rather than of visiting
members of the public. The former are the appropriate authority on cultural fidelity, but they
are not a proxy for how a general audience would respond. Finally and most importantly,
the persona categories are specific to Te Rau Aroha marae. The kaikorero emphasised that
their reading of whakapapa applies to this marae and would differ at another. What transfers
is the method of deriving such categories with mana whenua, not the categories themselves
(Harvey and McEntee, 2026).

Looking forward, CVR in landscape architecture should expand beyond heritage
tourism into active spatial planning and scenario-based design. Future versions of adaptive
CVR should explore both predetermined and real-time viewer interaction, to allow deeper
exchange between the digital environment, storyteller and audience (Tong et al, 2024).

Adaptive immersive media also has potential for statutory planning and community
engagement. One promising application is CVR in virtual environment court hearings,
such as hearings by Resource Management Act 1991 commissioners in Aotearoa New
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Zealand. Commissioners could use CVR to ask spatial questions, while proponents and
submitters could give their perspectives on a proposed development from within a shared,
multi-sensory understanding of the site. CVR also offers new options for community
consultation, letting consultants and community members evaluate a site together before
any physical work begins.

Finally, adaptive CVR need not be limited to interpretation during a visit. By engaging
with users before they arrive or after they leave, practitioners can inform the public,
encourage respectful visits, and manage the physical and ecological footprint on sensitive
cultural landscapes. As the physical and digital public realms merge, landscape architects
should champion adaptive, Indigenous-led digital media frameworks, so that future
landscapes remain equitable, dynamic and connected to their cultural foundations.
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