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Mixed Reality Immersion Continuum

Kelp forest QR codes 
360 VR

Pipi’s world  
AR app

Pipi’s VR 
adventures 

RE - Real
environment

AR - Augmented
reality

VR - Virtual 
reality

XR - Immersive 
environment

Real Digital

Haptic
Plastic focus

Colouring

Goat Island 
REEF 

website

Focal point
Pre-visit

Local info

Lobster march
Food web

Plastic poster
Ocean acidification

Land, 
underwater &

aerial
360 cardboard 

tour

Fully immersive 
virtual reality 

experience

Goat Island 
snorkelling

Real world 
hands-on 

experience



Immersive learning continuum





Pipi’s World XR



Pipi’s World XR



Pipi’s World XR













Design-Based Research (DBR) workflow

1
Collaborative analysis 
of Practical Problem by 

Researchers and 
Practitioners 

2
Back to Literature, 
Theory and Data.
Develop solutions 
within theoretical 

framework

3
Test solutions in 

practice in iterative 
cycles (try, change, try, 

change)

4
Documentation and 

Reflection to produce 
Design Principles

 

Refinement of Problems, Solutions and Methods



Tool

Subject Object

 Community Rules
Division of 

labour

Mixed Reality (MR) 
intervention

Students and 
their parents

Ecological 
literacy

Outcomes

Socio-ecological 
sustainability

Post-visit MR 
reinforcement

Subject ‘

School and its community
Goat Island marine reserve 

Discovery Centre

NZ curriculum
Sustainability education pedagogy and content

Education outside the classroom 
Digital affordances

Heutagogy

Role of teacher and her students
Role of parents

Role of Discovery Centre educator
Role of marine scientist and sustainability 

educators

Expansive learning 
(school Mixed Reality follow-up)

Activity 
system 1

Activity 
system 2 

Phase 4
Mixed Reality 
intervention

School and home learning transfer

Feedback learning
(from school and home)



Methodological framework
Design-based research (DBR)

1. Analysis of practical 
problem by 

researchers and 
practitioners 

(Data visit 1 + REEF)

2. Back to literature, 
theory & data.

Develop solutions 
(BYOD XR framework 
co-development and 

enactment)

3. Test solutions in 
practice in iterative 

cycles 
(Visit 2 GIMDC)

4. Reflection to 
produce design 
principles for 

educational outcomes 
(Research findings & 
recommendations)

Analytical framework
Activity theory 

Activity
system 
phase 1

Activity 
system 
phase 3

Activity 
system 
phase 4

Activity
system 
phase 2













EXPLORA Chile Es Mar
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WHAT WORKS



THEORY:
ACTIVITY THEORY

DESIGN-BASED RESEARCH
MOBILE LEARNING

HEUTAGOGY
ECOLOGICAL LITERACY



(Aguayo, 2016) (Aguayo & Eames, 2017)



(Aguayo, Cochrane & Narayan, 2017) (Aguayo & Eames, 2017)



Tool

Subject Object

 Community Rules
Division of  

labour

Online learning 
system

Local 
community 
members

Understanding 
and action Outcome

Local 
socio-ecological 

sustainability

ICT penetration and 
reliability

Digital possibilities
Wifi access
ICT literacy

Role of researchers and website designers
Role of learners’ motivations and expectations

Role of other community members

Activity 
system

Socio-ecological 
sustainability 

challenges

Local characteristics and needs
Structure of target community 

Cultural-historical backgrounds
Socio-ecological sustainability 

issues
(Aguayo & Eames, 2017)



Tool

Subject Object

 Community Rules
Division of 

Labour

OutcomesActivity 
System 1

Tool







Analysis Design Evaluation Design 
Principles

Theoretical 
UnderstandingExploration Construction Reflection

Collaboration of 
researchers and 
practitioners, 
informed by known 
theory, practice and 
technology

Back to literature 
review, theory, data 
and info from 
practice to develop 
potential digital 
solutions

Testing of digital 
solutions in 
practice in iterative 
cycles

Design-Based Research

Implementation & Spread
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ONLINE COMMUNICATION
(COVID-19)







THE FRAMEWORK
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