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What knowledge and skills do you
need to be a good inter- or trans-
disciplinary researcher?

Gabriele Bammer
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In a nutshell... 1

1. Three key domains of knowledge & skKills...

Synthesising Understanding

disciplir&@ ang~managing
and té@older 73@
\&(éwledge unkno

Providing
integrated
research support
Making enarge happen

and practice
change
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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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In a nutshell... 3

3. Your position in the team:
- Leader
- Transdisciplinary expert
- Disciplinary expert
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which disciplines
and stakeholders?

what can they contribute?

how will they contribute? (level of
collaboration)

how to synthesise contributions? (eg
dialogue”? model? co-production?)



The unknowns
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which disciplines
and stakeholders?

what can they contribute?

how will they contribute? (level of
collaboration)

how to synthesise contributions? (eg
dialogue”? model? co-production?)
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But there are complexities...

The unknowns
- multiple kinds of unknowns

Synthesising

disciplinary
and gt@keholder
owledge

Understanding
and managing

div Jee

u

integrated
research support
. f 1

M k'ngagﬁﬁgf happen
change
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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

Known knowns Known unknowns
(conscious ignorance)

Unknown knowns Unknown unknowns
(tacit knowledge) (meta-ignorance)

(adapted from Kerwin, 1993)
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Different disciplines concern
themselves with different unknowns

Ignorance
|
[ |
Error Irrelevance
|
[ [ I
Untopicality Taboo Undecidability
Distortion Incompleteness
Intelligence |
[ |
Confusion Inaccuracy Uncertainty Absence
|
I [ |
Vaguengs ; {’_robability Ambiguity
 Statistics aw
|

[

Fuzziness Nonspecificity

10
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Unknowns in inter- & trans-disciplinary
research

1.

Disciplinary unknowns

. Unknowns in the overlap between disciplines
. Unknowns of concern to stakeholders

2
3
4.
S

Unknowns marginalised by power imbalances

. New problem-based unknowns

knowledge (unknown knowns)

Intractable unknowns
11
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The unknowns

- multiple ways of dealing
with unknowns, including

- reduction

- banishment & adverse unintended
consequences

- acceptance

12
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he danger of banishing unknowns...

Knowledge Unknowns

Policy and practice change
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Knowledge Ul ki 1S

Unintended consequences

Policy and practice change

14
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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)

15
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Making change happen
- lack of control

Synthesising

disciplinary
and gt@keholder
owledge

Understanding

and managing
dive??ee U

u

integrated
research support
. f H

M kmgargjrpga;ﬁgg happen
change
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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

17
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which strategy?
- communication (informing)
- advocacy (driving)
- engagement (co-producing)

18
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How?
- Target (govt, business, civil society)
- Understand target structure and processes

(eg policy making process)

19
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Synthesis etc

Additional complexities of:
* Unknowns
« Making change happen

20
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tegrated
research support
Making clanige happen
and practice

change

2. Ability to diagnose the problem...
Especially — is it solvable or ‘wicked'?

If ‘wicked’ — additional knowledge & skills to
deal with...

21
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* Non-existent boundaries

* Understanding the whole

 Emergence

 Feedback loops (reinforcing and balancing)
* Non-linearity

 Delays

 Unintended consequences...

23
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Especially value conflict
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1. Relevant historical, cultural,
political, economic and other
circumstances

. Authorization
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Unknowns are infinite...

- Continuous innovation and change
- On-going research

- lrreducible unknowns

1 - Limited methods
- Benefits of unknowns
... research capacity is finite

29
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Current training on unknowns

Systems-based focus (problem as a whole) —
worry about what's been banished

30
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Imperfection is inevitable because of...

* Artificial boundaries within systems
* Inability to resolve value conflicts
« Magnitude of context

 Unavoidable unknowns

32
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Summary: Ability to diagnose problem

‘Wicked’ or complex problems need an
additional set of skills

U
N
K
N
o
W
N
S

33
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In a nutshell... 3

3. Your position in the team:
- Leader
- Transdisciplinary expert
- Disciplinary expert

34
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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
todo it

Disciplinary expert — you need to effectively
contribute your skills in this environment

35
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Where can | go in a university to learn how be
a transdisciplinary expert?

36
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It's no-one’s job to...

* Deal with problem as a system

+ |dentify which disciplines and stakeholders are
relevant

* Bring their perspectives together
* |dentify relevant aspects of context
+ |dentify and manage value conflict

« Worry about unknowns esp unintended
consequences

* Figure out best possible solution ...

37
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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

40
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Making theory and methods accessible
http://i2s.anu.edu.au/

Integration and Implementation Sciences (12S): Improving
research impact on complex real-world problems

I2S enhances:

- knowledge synthesis

- dealing with diverse unknowns

- providing integrated research support for policy and practice change

I2S provides a growing repository of resources drawing from related approaches,
including systems thinking, transdisciplinarity, implementation science, action
research and more. I12S books and reports present original concepts, methods and applications.

» read more about 125 aims. public ations and projects

41
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Developing a repository
http://i2s.anu.edu.au/resources...

/ B Tools - Integration & Impl... % &
PleeB +$ & 4 2 O | =

Search web. staff & maps

(' ¥ i2s.anu.edu.au/resources/tocls

EXPLORE ANU » A-Z INDEX »
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SEARCH 12S WEBSITE

Integration & Implementation Sciences

Home = Resources
Tools

Displaying 21 - 30 of 52

125 Feedback loops, unexpected events and Resource Type:
Tools
Home 100is
complex systems v
Whatis 1257 > Describes the importance of feedback loops and how they can Unknowns
Resources M cause unexpected events in complex systems, using marine multiple Subject:
use management as an example Modelling
Tools v Cois
bystems

Knowledge synthesis

Unknowns

Read more

Focussed dialogue

Resource Type:

Policy and practice Tools
support Focused dialogue is the collaborative construction of powerful Domain:
Cses ideas. Thesg ideas are essentially simple, generic and fundamentgl Knowledge Synthesis
concepts which, once developed between people, can serve to build Subject:
Approaches the shared .underst.anding essential for effective communication and Dialogue
Journals successful integration.

Professional associations
and networks

Read more

Resource Type:

Conferences Knowledge co-production: an analytical
Tools
Digital posters » f—.ramework ﬁain:
Videos A useful analytical framework for assessing knowledge Knowledge Synthesis
A ORA RS A AR AR AT AR o S U A T S LA VAR AR S SAF Dnlirmis and Drartica Quinnart Y
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Individual methods

.. , Collaboration and team science field guide
Critical back-casting

CoNavigator

Ethical matrix Boundary critique
Fishbone diagram
Three types of knowledge tool
Eight question
Agent-based modelling scoping framework

Metaphors
Critic systems heuristics Six dimensions of context

Five why’s Nominal group technique

Patterns Walt Disney circle Immunity to change™ process

Causal loop diagrams and system dynamics modelling

43



Australian

» National
=3 University

GAIA’s Toolkits for Transdisciplinarity
GAIA GAIA

Tfuv\sdlsc\p\w\u\rn‘h{”

«
Toolkits #o!“‘
AN ‘. ~

SHNOCERES

“ToolLite ¥
Transdiseiplinac

October 2015,
\ issve >

Engaging and Influsnding Policy Dialogue Methods for Knowledge Synthesis A AN eano s e

Co-producing knowledge - Engaging and influencing policy - Collaboration -
(Dynamic) Systems thinking - Dialogue methods for knowledge synthesis -
Integration methods - Integration and Implementation Sciences - Change

GAIA

“Too\\(—ﬁ’s for
_Transdisciplinarity”
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Powhiri: An indigenous example
of collaboration from
New Zealand

Community member post by Rawiri Smith

mit

| collat

» an area in N

n as the F

the mana of all

Cross-cultural collaborative
research: a reflection from
New Zealand

Community member post by Jeff Foote

tural research

»ve beyond

Undertaking bi-cultural research:
key reflections from a Pakeha
ShOI.I|d I Trust that MOdel? (non-Maori) New Zealander

October b, 2016 & Commurity Member e Methods ¢ Authar - Val Snow. Best practice

n Community member post by Maria Hepi
Community member post by Val Snow

mean to be cultural researcher? The

g eight ke
culturally in New

What does it

ions are based on working b

How do those building and g models decide

aland.

should be trustec y thinking

whether a me

nd started

1am a Pakeha (non-Maori) New Zeal

has evolved through modelling to predict the impacts
learning M: and culture at universit

1995, Prey

of land use on losses of nutrients to the environment
ad little to no contact with te reo

such models are central to land use policy d

dori (the Mao ge) or te ao Maori (the Maori

world and culture). During my
a b

club), and as such was exposed to a

this under-discussed question applies to any model.

ri cultural

(the

ed in

n principle, model development is a straight forward e new world

http://i2insights.org

Unintended consequences of
Problem framing and co-creation honouring what communities
: . . value and aspire to

Community member post by Graeme Nicholas

Community member post by Melissa Robson
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Where are the stakeholders in What makes a translational Five principles for
ecologist? Part 3: achieving impact

implementation science?
Dispositional attributes : . .

- - ¢
- - ’
) » " Community member post by Mark Reed
Community member post by Allison Metz and Annette Boaz
Community member post by the Translational Ecology Group What k
‘ This is the third and final blog post considering
competencies to make ecologists more effective in

informing and supporting policy and practice change

(see the right sidebar for links to all four related blog

posts on translational ecology). In other words these
are the competencies underpinning a new discipline Translational E

The goal of imj

ustainable implementation of r

reswmrs http://12Insights.org e

with PARTICIPOLOGY

Community member post by John Callewaert Dealin gw h dee p
uncertainty: Scenarios Community member post by Alister Scott

e with

When to advocate and when to be an honest broker is a

question that deserves serious
Have you ever wanted a new way to en;

on collabor

o 1 . i 7, 2 1oy N ) stak

g, fun and effect

holders that is more en
PARTICIPOL f

role as ths

of Mic

Integrated Asse

n's Graham Sust

and associated guidance that sets out to achieve these

wide array of collaborat Community member post by Laura Schmitt Olabisi

aims, It uses a board game format where pl:

e strive to work within an honest broker frame.
Tke (2007), t t broker

engages in decision-making by clarifying and sometimes

initiatives

encounter questions and challenges as a dice throw

Following the work of P And how can scenarios help

dictates, The board, questions and rules of the

be ¢ ned from scratch or existing template

avnanding tha erana of ch, wn_malare N

adapted to the specific goals you have in mind, The |

game was designed to be used in participatory forums

ahant land stinne hit tha nrincinlac can ha mara

Five Steps for Managing Diversity

capabilities of anv model (even a varticivatorv model)

to Create Synergy Advice to graduate students on Co-Production: It's all
: jemiber_ Methods o becoming “translational” about relationships

Community member post by Doug Easterling a 2 » ¢ Y 0 a N - ¢

Community member post by Alexis Erwin Community member post by Kirsten Kainz

Inar post on t , Mark Brunson

or even to budge? How can w Relationships are the underpinnings of the
work collaboratively toward purposes that are larger co-production process, The quality of knowledge
a function of

sined and the solutions produced are

than ourselves?

quality of relationships among the participants,

Ir

heory at least, co-creation generate:

In a recent paper, Lorrae van Kerkho!

solutions that transcend what would ot

about

rking to “become tr (2015) also made strong claims

produced by the participants acting

s in the

elationship:

halfway through a traditional ec salience, and potential impac

ion can foster

other words. co-cres

ernance needed for

program, co-production of science anc

sustainable improvements responding to

environmental change.
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w Courses ~ How It Works v Schools & Partners About «

Ignorance!

Find out what ignorance is, where it originates,
what people do with it, and its roles in society
and culture.
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https://www.edx.org/course/ignorance-anux-igno101x-0
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[f you want to know more...

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

)

Bl http://I2Insights.org

Global Network for Research Integration and
Implementation

m http://www.linkedin.com/groups/Global-Network-
Research-Integration-Implementation-4888295

@GabrieleBammer

#HI2Sresources
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