
Computer games as a novel 
medium for knowledge 

transfer 

Bruce Warburton, Hazel Bradshaw 
Pen Holland, Julian Looser,  



Industry Context 

Effective 
Pest Control 

Department of Conservation 
Animal Health Board 

Regional Councils 

Funding Technology 

Strategies 
and tactics 

Public 
participation 



Research Context 

MBIE funded programme: 
Strategic Technologies for Multi-Species Pest Control 

RA1 Reduce costs of aerial and ground-
based control 

 
RA2 Reduce adverse impacts 

(residues, welfare, non-targets) 
 
RA3 Increase community participation 



RA1: Reducing costs...1 
Aerial control: 
(collaborative with DOC and Wanganui Aerowork) 

• Reducing 1080 bait sowing rates 

• Shifting from broadcast bait applications to strip sowing 
enabled use of fixed-wing aircraft to reduce costs and 
carbon footprint 

• Required re-engineering 
of hoppers to handle 
sowing rates ≤1kg/ha 
(CAA approvals) 



RA1: Reducing costs...2 

Ground-based control 

• Developed low-cost stoat and rat trap 
(passed NAWAC trap testing for both 
species) 

• Develop wireless networks for remote 
monitoring traps and cameras as sensors 
(Wireless Research Centre: University of Canterbury.) 

• Increasing trap capture  and detection rates 
through improved understanding of 
encounter and interaction probabilities 



RA2: Reducing impacts 
• Anticoagulant residues: Using in-vitro liver 

microsome assays to assess synergy between 1st 
and 2nd gen anticoagulants to develop products 
with lower persistence. 

• Non-targets:  Anthroquinone 
and de-pulegone as kea repellents 
for 1080 baits. 

• Improve 1080 welfare by addition 
of physiological stimulants to shorten time to 
death. 

 



RA3: Increasing community participation 

• Three case-studies to: 
 Determine appropriate approaches for community 

engagement 
 Apply these approaches to local pest control 

decisions (Kumara, Auckland, Eastern BOP) 

 
• How best to get all 

participants informed? 
 Can computer games 

help??? 

 



$$$ 

Dynamics 

Management 

Monitoring 

Communities 

Pest control for biodiversity 



•  Complex interactions 
 
•  Restricted resources 

 
•  Multiple stakeholders 

 
•  Conflicting views 

 

A Wicked Problem 
Strategic technologies for managing pests 



•  Scientific knowledge transfer 
 
•  Communicating complexity 

 
•  Community engagement 

 
•  Accepting compromise 

A Wicked Problem 
Strategic technologies for managing pests people 



Engaging people with science 





Possum Management  
Computer Game 

A PhD research collaboration  
with Hazel Bradshaw  
of HITLab NZ & Driedfrog Ltd 



Rationale 

• An aid to public dialogue and 
engagement with a complex 
problem 

• Scientific knowledge transfer 

• The use of novel media to present 
environmental information 

• Innovative and engaging ways to 
implement and present research 
findings 



Motivational Drivers 

Controlling possum 
population dynamics 
temporal and spatial 

 

Promote understanding and 
awareness of the 
effectiveness of available 
control options 

 

Scientific Public 

Maintaining and restoring the eco system of NZ 
forests based on biodiversity conservation 

Intrinsic motivation 

Native bird recovery 

 

Native tree recovery 

 

100% NZ pure perception 

 

Preserving game species 

extrinsic motivation 



Educational Purpose 

• Learning Outcome: To gain a realistic 
appreciation that management of an 
ecosystem is a complex problem 

• Learning Objective: Maintaining and 
restoring the ecosystem of NZ forests based 
on biodiversity conservation 

• Objective Tasks: 
– Monitor environment 

– Manage environment 

 



Research Purpose 

•  Computer games provide context  
  based learning 

•  Applies systematic approach for 
 development of educational 
 gameplay 

•  Cost effective design with maximum 
 educational impact 

•  Generalisable across educational 
 domains 

•  Appropriate for any game genre or 
 gameplay environment – 2D or 3D 

 

Engaging Games for Learning & 
Knowledge Transfer 



Science Simulation 
The science underlying 
the gameplay 



A spatial model 
Trees 

Possums 

Traps 

Bait 



A spatial model 

Flight time 

Contractor costs 

Best routes 

Equipment costs 



Demonstrations 

Science Simulation GUI 3D Unity Game Engine simulation 

Expert User General Public Pest  
Management 



Computer Game 

The Story 
• The public is the hero saving the fragile, beautiful but 

resilient ecosystem from the jaws of the invasive 
Brushtail possum.  

 

Gameplay goals 
1. Save the native flora and fauna,   

2. By repelling an army of mammalian pests led by 
marauding possums,   

3. To restore the forest ecosystem to its former glory. 

 



Possum Game Structure 

Multi Level expandable gameplay 
• Level 1 – Ground operations 

• Level 2 – Aerial operations 

• Level 3 – Managing stakeholders 

• Levels 4+ Combination of levels 1-3 across multiple land sections 

An adaptive design system 
• In-game ‘patching’ of new scientific research 

• Expansion of science simulation for other invasive species control 

• Direct delivery channel for public engagement with science concepts 



Level 1 

Level goal: To create an area of forest suitable for a kiwi 
sanctuary.  

Outcome: Show positive tree health and a healthy bird population. 

Action: Reduce the Possum numbers in the area 

 

 

 

Level Epic Win State – All possums dead inside 
the fenced area, trees at 80% health or more 
and release of nurtured Kiwi bird. 

Level Epic Fail State - 100% possum health, 
20% tree health and/or unhatched egg or 
released Kiwi.  

OR 



Setting – Level 1 

Boundary Stream Mainland Island – Hawkes Bay 

Indicates the gameplay area 



Level 1 – Kiwi Sanctuary 



Replayability 

Level 1 – Kiwi sanctuary 

 
Skill Stage 1 

Skill Stage 2 

Skill Stage 3 

Skill Stage 4 

Skill Stage 5 

Replay 
whole level 
on next 
level of 
difficulty 

Epic Win Epic Fail 100% Possums, 20% 
tree health, No kiwi 
released 

0% Possums, 80% 
tree health, kiwi 

released 

Unlock Level 
Mini-Game 

Unlock Level 
Mini-Game 

Unlock Level 
Mini-Game 

Unlock Level 
Mini-Game 
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Three possible levels of 
difficulty for level 1 

Easy: pre-cooked operational 
variables   

• Basic skill of controlling the 
 science model 
• Basic understanding of 
 management operations 
 (mechanics) 
• Basic ability to comprehend 
 feedback for further 
 decision making 

Medium: release more control of 
operations variables 

Hard: release all control of 
variables 



GameFlow Structure 



Mini Game 
Purpose: 

• mini-game teaser to promote 
the main possum management 
game 

•Un-lockable level for main 
possum management game 

 

Playing style: 

Nest defense – Angry kiwi 
stomps on zombie possums 
coming to steal it’s eggs 

 

Platforms: 

PC 

Mac 

Mobile 

Tablet 

Possum Stomp!  



Development - Games 

 

 

 

Production 

Preproduction 

• Design Doc drawn-up 

• Playable proof of 
 concept/Vertical slice 
 demo created 

• Technology and tools   
 initiated 

• Art direction finalised 

• Funding &materials (e.g. 
 Dev kits) obtained 

• Team scaled up to full size 

• Producer oversees scheduling & 
 logistics 

• Programmers create tools & 
 finalise technology: Physics, AI, 
 Renderer 

• Artists create & animate 
 characters, textures, 
 backgrounds, vehicles etc. 

• Level designers create levels & 
 missions 

• Sound Designers work on 
 background music, audio etc 

• Playable game is tested by testers 

• Console approval met 

Postproduction 

• Playable game is 
 localised for foreign 
 territories 

• Planning for sequels & 
 expansions 

• Game is advertised & 
 distributed 

BETA 

ALPHA 



Serious - Production Team 
Publisher 

i.e. EA Games/Sony 

Producer 
Project co-ordinator 

Art Programming QA Design 

• Animators 

• Modellers    
 (environment, 
    characters) 

• Concept    
  (drawing) 

• Texture 

• Background 

 

• Gameplay 

• Levels 

• Missions 

• Story 

 
 

• Tools 

• Engine 

• AI 

• Graphics 

 
 

• Test Game 

• Report bugs 

• Communication   
  effectively with 
  Programmers 

 
 

Sound 

• Music 

• Sound FX 

• Foley 

•Voice acting 

 
 

Research 

• Motivations 

• Learning 
 Outcomes 

• Skill stages 

• Metrics 
 planning 

• Assessment 

 
 



Distribution 

• Game is played in the web browser 
– Windows and Mac OS supported 

– Game updates seamlessly 

 

• Web server provides: 
– Web page presenting the game 

– Player registration and logins 

– Database on server holds: 
• Player information 

• Saved games 

• Gameplay logs 



Research Tool 

Scientific 
Research 

Public 
Engagement 

Computer game 

Metrics Data 

Emergent Behaviour: 
Providing pest centred solutions 


