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2. Ability to diagnose the problem…

Especially – is it solvable or ‘wicked’?

If ‘wicked’ – additional knowledge & skills
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2. Ability to diagnose the 

problem…

Especially – is it solvable or 

‘wicked’? (if wicked ++)

3. Your position in the team:

- Leader

- Transdisciplinary expert

- Disciplinary expert 
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The evidence
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The unknowns
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The unknowns

- multiple kinds of unknowns
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Current training on unknowns

Discipline-based training – focus on unknowns to 

reduce, banish the rest

Disciplinary excellence – pick productive 

unknowns (not dead end or trivial)

But there’s more to it…
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Unknowns the disciplines don’t deal with

(adapted from Kerwin, 1993)
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Known knowns Known unknowns

(conscious ignorance)

Unknown knowns 

(tacit knowledge)

Unknown unknowns

(meta-ignorance)



Different disciplines concern 

themselves with different unknowns
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Statistics Law

Intelligence
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Unknowns in inter- & trans-disciplinary 

research

1. Disciplinary unknowns

2. Unknowns in the overlap between disciplines

3. Unknowns of concern to stakeholders

4. Unknowns marginalised by power imbalances

5. New problem-based unknowns

6. Tacit knowledge (unknown knowns)

7. Intractable unknowns
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The unknowns

- multiple kinds of unknowns

- multiple ways of dealing

with unknowns, including

- reduction

- banishment & adverse unintended 

consequences

- acceptance
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Knowledge

Policy and practice change

Unknowns

The danger of banishing unknowns…



14

Knowledge

Policy and practice change

Unknowns

Unintended consequences



Strategies for accepting unknowns 

include:

• building in flexibility or resilience 

(recovery)

• precautionary principle (avoiding potential 

for catastrophe)

• scenario development (possible futures)

• modelling (explore potential impacts) 

• adaptive management (constant review 

and tweaking)
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Making change happen

- lack of control
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Big picture: Dynamic change environment

• Continuity and conservation require work

• Inbuilt inertia or resistance to change means 

once something exists it can be hard to get rid 

of

• Change does not necessarily lead to 

improvement

• Success is in the eye of the beholder

• The outcomes of any attempt to influence 

change are unpredictable 
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Making change happen

- lack of control
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Making change happen
- lack of control

which strategy?

- communication (informing)

- advocacy (driving)

- engagement (co-producing)

How?

- Target (govt, business, civil society)

- Understand target structure and processes

(eg policy making process)

Synthesising

disciplinary

and	stakeholder

knowledge

Understanding	

and	managing	

diverse	

unknowns

Providing

integrated

research	support

for	policy

and	practice

change

Making change happen



Summary: Three key domains
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Recognising what disciplines 

& stakeholders can contribute

Synthesis etc

Additional complexities of:

• Unknowns

• Making change happen
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2. Ability to diagnose the problem…

Especially – is it solvable or ‘wicked’?

If ‘wicked’ – additional knowledge & skills to 

deal with…



Y MTSS E S
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• Non-existent boundaries

• Understanding the whole

• Emergence

• Feedback loops (reinforcing and balancing)

• Non-linearity

• Delays

• Unintended consequences…



EV A L U S
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Especially value conflict



TC O N T E X
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1. Relevant historical, cultural, 

political, economic and other 

circumstances

2. Authorization

3. Institutional setting



NU N K N O W S
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Unknowns are infinite…

- Continuous innovation and change

- On-going research

- Irreducible unknowns

- Limited methods

- Benefits of unknowns

… research capacity is finite



Current training on unknowns

Discipline-based training – focus on unknowns to 

reduce, banish the rest

Disciplinary excellence – pick productive 

unknowns (not dead end or trivial)

Systems-based focus (problem as a whole) –

worry about what’s been banished 
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Imperfection is inevitable because of…

• Artificial boundaries within systems

• Inability to resolve value conflicts

• Magnitude of context

• Unavoidable unknowns



Summary: Ability to diagnose problem

‘Wicked’ or complex problems need an 

additional set of skills
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1. Three key domains of 
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2. Ability to diagnose the 

problem…

Especially – is it solvable or 

‘wicked’? (if wicked ++)

3. Your position in the team:

- Leader

- Transdisciplinary expert

- Disciplinary expert 
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Your position in the team…

Leader – you need to understand and 

legitimise the approach

Transdisciplinary expert – you need to be able 

to do it

Disciplinary expert – you need to effectively 

contribute your skills in this environment
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Where can I go in a university to learn how be 

a transdisciplinary expert?
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It’s no-one’s job to…

• Deal with problem as a system

• Identify which disciplines and stakeholders are 

relevant

• Bring their perspectives together

• Identify relevant aspects of context

• Identify and manage value conflict

• Worry about unknowns esp unintended 

consequences

• Figure out best possible solution …
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Enter…

i 2
Integration and Implementation Sciences
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How would a discipline work?

• Provide an underpinning framework and 

resources repository

• Harness the power and respect the differences 

among communities

• Make the diverse range of theory and methods 

available

o Across communities

o To and across teams

• Provide a focus for an academic power base
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Making theory and methods accessible

http://i2s.anu.edu.au/



Developing	a	repository	

http://i2s.anu.edu.au/resources…
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Individual methods
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Ethical matrix 

Agent-based modelling

Five why’s

Boundary critique

Eight question 

scoping framework

Nominal group technique

Causal loop diagrams and system dynamics modelling

Three types of knowledge tool
Fishbone diagram

CoNavigator

Critic systems heuristics

Immunity to change™ process

Six dimensions of context
Metaphors

Patterns

Critical back-casting
Collaboration and team science field guide

Walt Disney circle



GAIA’s Toolkits for Transdisciplinarity
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Co-producing knowledge - Engaging and influencing policy - Collaboration -

(Dynamic) Systems thinking - Dialogue methods for knowledge synthesis -

Integration methods - Integration and Implementation Sciences - Change 
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http://i2insights.org
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http://I2Insights.org
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https://www.edx.org/course/ignorance-anux-igno101x-0
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If	you	want	to	know	more…

http://i2s.anu.edu.au

http://I2Insights.org

Global	Network	for	Research	Integration	and	

Implementation

http://www.linkedin.com/groups/Global-Network-

Research-Integration-Implementation-4888295

@GabrieleBammer

#I2Sresources


