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Abstract

Most contemporary universities are organised arodistiplinebasedunits and the notion of
discipline is deeply intertwined with academic lgad thiscreates challenges for interdisciplinary
scholars.

This work is focused on identifying the barriers tdemdisciplinary scholarly activity in New
Zealand universitiegnd to examine the strategies used by established interdisciplinary scholars to
navigate those barriers. The ultimate objective of the work is to distil these strategies into advice for

earlycareer academics wishing to purse an interdisciplinary career.

A survey was used to collect data related to the barriers to interdisciplinarity as well as the
motivations for undertaking interdisciplinary work. The main barriers identified included aflack
institutional support, lack of recognition in terms or promotion, and an increased difficulty in
research design.

The study ultimately utilises the notion ofiatter toa younger sefias the mechanism to capture
the lived experience oéstablishednterdisciplinary academics. A reflexive thematic analysis is
used tocreatethe guidance foearly career academics, with the main advice focused on developing

networks, methodological flexibility, and open mindedness.

In addition, this research makes sgunendations for leadership that can result in an improved

organisational culture that is better suited to fostering interdisciplinarity.
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Personal Statement

This thesis is the outcome of a personal journey that spamsy-five years of my career. Whilst it
stands alone as a piece of research without this wider context, my relationship with the work and the
motivationsfor producing it have influenced it irulstle ways that are worth recording. It has also

had a profoundffect on my academic identity.

It was onlyundertaking the qualitative data analyiat | had a moment of clarity. | was writing
about the importance of socialising early career academigstardisciplinary scholarship that |
realised that this was a process that | had been through. My own doctoral réSearch, 1996)is

a piece of work that utilised computational modelling of population genetics as a means to automate
the design of mechatronic systems. Here are five disciplines straightias@yputer science,
biology, design, and both mechanical and eie&lt engineering. On reflection, | attribute my
natural ease of slipping between disciplines to this early work. But at thetisaeé is probably

also a cause of why | have doubted my own academic identity and felt that | have never quite

ditteddin any academic environment.

This sense of not fitting has been most keenly felt whilst preparing for the last three Performance
Based Research FufBBRF)rounds. In every single round | have looked at my panel choices and
struggled to decide which would lhasew my research. As | look ahead to the next round, | now
have amore complex choice thapreviously and could potentially choose one of four panels,
namely Engineering, Technology & Design, Mathematics, Information Systems and Technology,

Creative & Performing Artsand Education. None of them are the correct choice.

My career has wound its way throughgineering, computer science, creative technolpgied
education. | have published in very diverse areas, such as design method for fluid power systems
(Connor, 1999)developing wearable haptic game controligrsottit et al., 2016)computational
simulation of team behavio@fosa & Connor, 2018activelearning(Connor, Marks, et al., 2015)
software architecturéSchmidt et al., 2011)mining software repositoriegFinlay et al., 2011)
automated game level desigGonnor, Greig, et al., 201,7)equirements engineerin@ albot &

Connor, 2011)spontaneous interpersonal synchronisaffoyache et al., 2021gndtrying to define

what my field of study i§Connor, 2020; Connor & Sosa, 2018)name but a few. Some mighkas
Awhere do these fit in asktwhegreott PBRFhawvetfo
PBRF portfolio?o0.
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My own leadershigourney has been tightly coupled with this interdisciplinaygdoration, and
certainly taking on formal leadership roles was significantly easier Wieehounds othose roles
fell within traditional disciplinary normsMore recently, as my understanding of interdisciplinarity
has developed ant have attempted to support and promote interdisciplinary programmes and
research the inherent contradiction between the structures h&f tniversity and the goals of
interdisciplinarity have become apparémime My own personal views on interdistiparity align
very much with the early work by the likef Eric Jantsclwho argues that interdisciplinarity needs
to be understood as tleological andnormative conceptand involves the coordination of
disciplinestowards an end that exists ahigher levelconcept And yet the hierarchy of most
universitiesis certainlythe opposite ofeleologicalwhich gives rise to thenherent contradictions.
Thesethen entail certain challenges for those taking up formal leadership pesitiohow they
attempt to shape interdisciplinarity in the context of institutiguralctices and normsvy own
solution to hese challenges wasitially to step back from formal leadership, ingtthe difference
bet ween beingasoéionppasteho rtiolhedcanductafuthih researdh yhas.
instrumental in the continuation of that leadership joulr&y changed myiews of the academy in

general.

As an educator, | am deeply concerned about the changes that are happening around us. More anc
more it seems that education doesnd6t value ¢
seems to need to have some mie impact to make it worthwhile, and more and more it seems

like we are losing richness in the conversations that asiscusing entirely on disciplines and

work contained wholly in them

This dissatisfaction of the status quo has been the drivéniforesearch and has undeniably made

me biased. But | have attempted to keep that bias out of the research as much as possible. |
personallystruggle to resolve the tensions of not fitting in a system of faculties, schools and
departmentsbut purposefuy tried to not collect data in a positivist way find affirmation of my

own lived experienceRather, | tried to be open to hearing what others felt about what made them
interested in interdisciplinary scholarship as well as what made it hartk diteeplacesvhere |
purposefully allowed my bias to slip into the initial data collectiostly in the context oPBRF,

the national research excellence evaluatiafso in asking whether terminology was used
interchangeably at an institutiohnotice nore and more that people will swap nyltgross and
interdisciplinary even though they have different meanings. It is something that undeniably irks me,

so the bias does need to be acknowledged indeed embraced
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Collecting and reviewing the data hiagd a profound impact on how | view myself. | now know

that | am not alone, and others have succeeded in existing in a system that is not designed to allow
them to flourish. Bringing these stories out in dpen andsharing them for the benefit of the nex
generation of academics major contribution of tlis thesisalong with how the process has

impacted my own leadership practioe the future

At the outset, this research set out with a phenomenolqggeapective. As it turns out, my lived
experiene is one that is shared by many academics. As such, my voice as the researcher has a place
in story being told. As a result, | participated in my own data collection, which involved completing

the survey that was used in the first phadso writing my own letter to my younger self in the

second stage.

This thesis also sits across the boundary between education and educational leadership. Throughout
theresearch process | 6ve become increasingly of the vi
becausehey are constrained by the wider tertiary environment. That has led the development of the
work down a path that focuses on individuatel how they can thrive in a system that is not well

set up to accommodate their aspiratidvisre importantly, it isabout how | as an academic leader
canhelp those individuals on their journdyhave at times drifted into thinkingbout policy and
governance issues, though perhaps not in a fully informed or justified way. | have therefore tried to
shift some of thesaspects intéhe discussiowhich mostly focuses on discussing the implications

for leadership that arise from this work. Some of this content is purposefully speculative, borrowing

a phrase from Rob Hopkins, it asks haw movefrom dvhat i$to dvhat if2d | have thoroughly

enjoyed the writing of this chaptezven though it may be viewed by some as not fitting well in the
thesis | believe that we do need to challengkat is normal in the disciplines aritis grounded
speculation does that.

Having been on this journey for some ti me,
forward. The next step may not be in the same direction, but there will be dastethink about

what that step is, am | confident for the future? Inltmg term yes, but the short term there is a
hard road ahead. Disciplines have a momentum that is hard to deflect. As a case in point, my
teaching area of Creative Technologies has always been framed as an interdisciplinary programme.
The decisions mad® thouse this in @epartment, with in &chool, and to embed majors in the
programme all demonstrate thdssciplinary momentum. It is always going to be easier to adopt
disciplinebased constructs and those most able to influence change often seermei@bestthat

take the easiest path. But | remain committed to helping interdisciplinarity flourish even though the

path ahead is not easihat is my future leadership journdystrongly believe that the solutios
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not getting rid of disciplines, but jubuilding enough of a critical mass of interdisciplinary scholars
so that disciplines and interdisciplinarity-egist in a productive way. To achieve this, we need to
start at the beginnirdgy
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Chapter 1: Introduction

This chapterprovides a brief introduction to the research presented in this thesis, focusing on the

background to the study, the objective of the research, and the structure of the thesis.

BACKGROUND

Universities around the world are typically structured hierarclyiGalbund disciplindbased units.
Whilst the terminology differs across the tertiary sector, brogggaking, departments similar
disciplines are grouped together into schools, and again similar schools are grouped together into

faculties.

The structung of universities in this way has produced a system that is discipline centric, and the
role of disciplines in socialising new academic staff is c(Bayer & Lodahl, 1976; Weidman &

Stein, 2003) Some researchers argue that disciplines have evolved into cartels, where effectively
they exist to produce the next genematof academic staff that will continue to perpetuate
discipline norms and cultures to ensure that the discipline surfBveRurner, 200Q) The result of

this is the creation of unique subcultures in the university that do not share the same language,

values, or ideal@Becher, 1989)

I n contrast, the world outside of the O6ivory
holistic approaches to solving contemporary challenges, arguing thas issich as climate,
poverty, social justice, and so on cannot be approached from a single disciplinary perspective and
different ways of thinking are needed to move towards regstnable futuregV. A. Brown et al.,

2010) More recently it has been notéuht i nterdisciplinariy is widely considered necessary to
solving many contemporary problems, such as those related to climate change and sustainability
(Salmela et al., 2021, p. 355)

Universities have long lee considered central to the production of knowle@@edin & Gingras,
2000)andthe apparentlisconnect between the needs of society and discipline centric approaches to
knowledge production are potentially problematiechevalierand Laugierindicate that there are
fistrong signal[s] of the problems associated with the disconneged®etscientific developments

and the needs of sociétyLechevalier & Laugier, 2019, p. 4nd the fact that siloes between
disciplinesstill exist (GannorCook & Ley, 2020)emphasiseshe challenges oaddressing this.

Whi | st s o meage afrdigciplemaryt khodetige fay be endiigFrodeman, 2011, p. 111)

the process of shifting to new ways of thinkingatsbestslow, with few apparent changes to how

universities are structured
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The structuring and governance of universities can be argued as creating barriers to inandation
collaboration across disciplinéBarbellay, 2019)Indeed, some authors go as far@amdicatethat
university structures and interdisciplinary knowledge are fundamentally incompgeaigland,

2021) Whilst there is a growing movement for change, understanding the barriers to
interdisciplinary collaboration in universities is essenbath as an interim measure to allow
interdisciplinary esearch and teaching to gain a foothold as well as ensuring that knowledge
production in the future is designed in such a way as to remove these barriers.

RESEARCH OBJECTIVE

The objective of the research described in this thesis is to develop an urdiegstdrthe barriers
to interdisciplinarity in New Zealand universities. Further to this, the research aims to identify the
strategies used by established interdisciplinary academic to navigate these bameduce

guidance to support early career academiegltpt interdisciplinary careers more easily

THESIS OUTLINE

This thesis consists gevenchapters. Chapter Two preseatsoverview of the literature related to

the topic and Chapter Three descriltles research design amdethodological choicesChapter
Fouroutlines theanalysis of data from a national survey of acadeamcEChapter Five presents the
approach used to identify and distil the strategies of established interdisciplinary academics into
advice for early career academigfiesechapters include preliminary discussion of the separate
results.Chapter Six provides muchbroackr discussion of the findings, primarily focusing on the
implications for leadership. This chapter also includesigded speculation as to how the barriers
faced by interdisciplinary academicsul be addressed. Finally, Chapter Seven concludes the
thesiswith a consideration of limitations and specifitections for future work that emerge from

the grounded speation in Chapter Six
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Chapter 2: Literature Review

This chapter introduceseveralkey themes antirings together the literature related to each theme
in the context of this study

THE FEUDAL UNIVERSITY

Thestarting pointin setting the scene of this researchngxamination of a painting blyaurentius

de Voltoling which is reproduced iRigure2.1.

Figure2.1 Liber Ethicorum des Henricus de Alemanifde Voltolina, 1350s)

This painting can be used pose questions about how much universitresy have changed since

their inception, if at all. The paintingears some similarity to many lecture theatres todays of

students in a lecture hall looking forwardtothes age on a st aganilylikdfehe de
modern lecturethe students at the back of the class talking amongst themselves, the hungover
student in the third row wishing they hadnot
failing to be engaged by the content or the aalvIf i nstructional met ho
significantly since the 4 century, is it possible that there are other aspects of a university that
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havenoét c h aBemgandertairdys wg b b 8 tittke has bhanged Bince feudal times in
terms of governance and decision making structures and behayi®engami, 2019, p. 38)

In contrastYielder and Coddling2004)suggest thafustralasian niversities havgone through a
period of changeover the lastfour decadesHowever,when viewed realisticallymany of the
changesvouldrelate tothe operatinal context andize,anddo not necessarily relate to the internal
structures and governand¥olfe notest h aht university seems to be sailing along, impervious to
the forces buffeting the rest of soci@yVolfe, 1996, p. 54)Wolfe argueghatuniversity structures

and governancarefounded in the feudaystem that was common wheniversitieswere created
andc o n c | ud e anpdrvibashessttonckangeé owes much to faculty's suspicion of the market,
which is the major agent of change in modern society, and to their ability to resist it through the
mainenance of a feudal ordefWolfe, 1996, p. 66)Wolfe is not alonein drawing parallels
between Univeiity structures and the feudal systéBrechelmacher et al., 2015; Holligan, 2011;
Kerr, 1987) Some authors argue titaat the feudal system is constantly weintedin universities,
leading to the use of the term Rudalism(Reitz, 2017)

Whilst universities often attempt changealéo seemshat change cahe short lived. Perhaps the
reinventing of the feudal system observed by R&Q17)is more akin to reversion. To some
extent,the question is not whetheniversities have changetut more on what makes change

difficult to achieve?

ORGANISATIONAL INERTIA  AND CHANGE

Inertiais a tendencyf anobjectto do nothing or to remaimnchangedinlessthe stateof the object
is affectedby an external forceMeanwhile, nomentumis the impetus gained by a moving object
by virtue of its motion and its maddomentumcan be thought of abe effort required to bringn

objectto rest or change its motion.

A university can be thought of asmoving body that wiltontinueits trajectory unless a change is
brought to bear upon,ieither from within the university or from outsideor that changtooccur,

it needs to overcome the momentum of tlmeversity itself Organisational inertia is na new
conceptandstudiesof organisationdaveidentified such inertia asne of the main causéshind

the failure to change when needédinnear & Roodt, 1998pr indeedwhen change is resiste
(Pearse, 2010)Personal experience would suggdsit diange is nearly always resisted. When
university leadership introduces something new, it is resisted by academic staff. Similarly, when
academic staff ask for change it is resisted by the leadership. Such anecdotal experience needs to be

elaborated on witsupport from the literature.
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Thereare, of course, different viewsn resistance to change the literature For example, some
studiessuggest that individuals ared t resisting change ipéerceigddf , b
threats(Chreim, 2006; Dent & Powley, 20Q2)ften suctperceptions may relate practical issues

such as a perceived b®f pay or statysor insteada feeling that there is a loss afitonomyor

integrity. Other studiessuggestthat people will subconsciously resist all change that does not
obviously improve thecircumstances of the individual, which can be conceptualizqueesonal

survival (Karp & Helgg, 2009)

Resistance to change needs to be viewed in relation to the source of change. When considering
change initiatives from leadership teamsme studies have shovatceptance of change is more

likely when individuals believe that they hava higher quality relationship with their superiors
(Smith, 2018) Whilst this seemsntuitive, it follows that effective governance in universities can

only be achievedvhen there is a high degree of ttust Ke z ar  aleadershps trust, madt f
relationships supersede structures and processes in\effdeitision makingg a n dindieates o

t hat g ov eoperaevatie imperdent stifuctures and processes, but if leadership is missing
and relationships and trust damaged, the governance system will likel{Kiailar, 2004 pp. 44

45). This would certainly be the case in a change initiative.

It is important torecognise thamost largeorganisatios often consist of subcultureshereeach of
those subculturesiostlikely hasa different perception of the leaderslhoipthe organization and a
differing degree of trusin a university context, it has been shown that different disciplines can be
viewed as subcultures and that each have different preferences when it comesrshifg#akale,
1999) Changeinitiatives can therefore bemore challengingin an acadeic environment
particularlygiven thato r gani s at i o n arergenurésultwf tiee contsnuing hegotidtions
about values, meanings and proprieties between the members of that organisation and with its
environmend (Seel, 2000, p. 3)It is not umeasonable tanfer that if different disciplines have
different preferences iretms of academic leadershipat any change initiative may be viewed
differently by different subgroup3his existence of sulgroupsis also noted bychein who states
fiMuch of the work of organization development practitioners deals with the knittyeghtr of
diverse and warring sutulture® (Schein, 1990, p. 72%iven the challenges on academic leaders

because dthis, it is perhaps not surprising that universities are slow to change.

Much of the literature relatintp change initiatives iacademic institutioneasfocused on theole
played bythose in formaleadeship roles However, several studiémvesuggestedthatthe most
meaningful change ischieved when it iSmplemented at the grassots level(J. Thomas &

Willcoxson, 1998)althoughother studies have indicateédat innovation orchange at théower
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levels of an organisatiois oftenblockedby leadershigEdmonds & Stolk, 2018)5iventhe earlier
discussion around how individuals perceive chamgig possiblethat leaders are resistant to change
from belowfor the same reasons, namelperceived fear of loss afutonomy, controlpoweror
statu® Imposter syndroménas beenidentified periodically in academia acrosdifferent roles
(Parkman, 2016)so is it possible thatacademis in senior leadetsp roles suffer the same
insecurities as early caregcademics? This could easily be the causkeobelief thabrganisations
and leadersan be viewed as oppressdkezar, 2011)and whencompensatingpehaviours are
taken too fathen thiscan see the emergencewdiat is known as toxic leadershiphich can be the

cause of poor lived experience ascademigFahie, 2019)

Toxic leadership is a cmern both in terms of culture and change. Schetesthat organisational
culture is a learned phenomen@thein, 1990)Whilst dearningful conversatioidsan be helpful
for early career academida order todevelop anunderstanthg of the environment they are
immersedin (McKay & Monk, 2017) if the culture of an organisatios already toxic thesuch
conversationgan lead to thdelief that the toxic behaviours are acceptaldad arethe norm that
arises fromthe values of therganization. This would theperpetuge the ongoing culture and
create more momentum, makinigeven harder forchangeinitiatives to gain tractionThis is

commented oy Langfield Smith whonotes

With successive generations of organisational members these values are increasingly taken for
granted, and they become the assumptions that underlie the organisational culture. They
influence the more tangible aspects of the organisational cultheswork practices, the rituals
and symbols and will protect and sustain the culture. The cultsngerpetuated and may grow

in intensity as shared experiences incrghaagfield-Smith, 1995, p. 192)

Culture as a concept wélsriginally developed by anthropologists to describe the least changeable

elements of a sociabyEvans et al., 1989, p. 31Wwhich would indicate that organization culture
itself has its own inertia and momentuitnis importantto considetow to avoid the perpetuation of
poor culture break the cycle of propagation of toxic behaviours, and improve cuBua@son

argues tht

Organisations are, in the first instance, a collection of individual people. This implies that
changing the people should be the first step in any process that seeks to change organisations. If
there is a need to change organisations, thefirfteonsideration should be to bring about an
appropriate change in each person within the organisation before turning attention towards
changing the nohuman parts of the organisation such as the structures, the processes, and the

preferred practice¢Branson, 2008, p. 392)
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Whether this is achievabla universities is debatablgjven the scale of a typical university and
how deepsome of the fundamental divisions exibleverthelessit is clear thatorganisational
culture should be a shared responsibiMyhilst Stensaker and Vabg aré t s p eddressingc a | |

changethey arguethat

One option for solving this challendeecision makingjs to clarify key principles, norms and
values, a priori ggcific decisions that have to be taken, creating a kind of social contract
between the academic staff and the leadership on how certain issues are to be tackled
(Stensaker & Vabg, 2013, p. 271)

Whencombined with trust, which arises from having good leadership practices, such an approach is
most likely to lead to more successful change initiatiespite this observatiothe complexity of

the university and t he Dbesstruatures siill presantrcihalbergesd t h a't

ACADEMIC TRIBES AND DISCIPLINES

Before starting this sectioit,is important tcacknowledge the discourse around the use of the word
6tribed and | ack of appr,particulasytieenay isis oftehnwsedtb o i t
signify 0pr (Manathungaek Brew, @l 2hishds certainly not the intention here

The term has been used extensively in the pastremedis to be navigated historically befares

possible tanove past such valdaden terminology.

Theterm 6 a ¢ a d e miiscoften attridutedst® TonBecher(Becher, 1989)however the ideas
underpinning the term trace their roots to much earlier. Baildigatesthatdifferent tribes exist in

universitiesandthey interact and relate to each other as a commuiiénwe states:

Each tribe has a name and a territory, settles its own affairs, goes to war with others, has a
distinct language or at least a distinct dialect and a variety of symbolic ways of demonstrating
its apartness from others. Nevertheless the whetef tribes possess a common culture: their

ways of construing the world and the people who live in it are sufficiently similar for them to be
able to understand, more or less, each other's culture and even, when necessary, to communicate
with members Dother tribes. Universities possess a single culture which directs interaction

between the many distinct and often mutually hostile ggzdBailey, 1977, p. 212)

To understand whyhesetribes @me to be, it is necessary to understand the notion of disciplines
and how universities are typically structurdt.is possible to defineacademic disciplinesn
differentways. Donaldfor exampledescribes a discipline &sa v i arbgdy 6f knowledge with a
reasonably logical taxonomy, a specialized vocabulary, an accepted body of theory, a systematic
research strategy, and t e dDonaldg2002,9.8Aordi seplpil ¢ a
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body of knowledge also prowdthe foundation tesocialize and traimembers othat discipline

(Beyer & Lodahl, 1976)This socialisationprocess develops threquiredcompetenceo carryout

the relevanttasks ofresearch.teaching, and administratiom that discipline. It promotes the
production of relevant research, the process of-pmeéew, and a system of rewards related to these
activities (Beyer & Lodahl, 1976; Reich & Reich, 200 Disciplinescan also beconsideredas

6cul tur al p h e n otheg ara @mbaaliaddin callsctioasuot likgnded people, each

with their own codes of conduct, sets of values, and distinctive intellectuad (8gcher, 1981, p.

109). Some authors go as f acartelstbhat drganizel maskets forbthee d i
production and employment of students by excluding thosegatkers who are not products of the
carteb (B. Turner, 2000, p. 51)

Whil st Turnero6s view of disciplines may be co

Disciplines are the intellectual structures in which the transfeknmwledge from one
generation to the next is cast; that is, they shape the entire system of education. Likewise,
disciplines have a great impact on the structure of occupatiotie world of practice
(Weingart & Stehr, 2000, p. xi)

Similarly, @streng argues that

Each disqbline has a distinct subject matter, a research agenda, a curriculum, aiatasiso
theoretical framework and a common approach to study using appropriate techniques for
understanding and discovering new knowledge. This means that disciplines are relatively
delimited contingent of researchers who work within the academic andeatiell bounds
considered theoretically legitimate among themseli@@streng, 2008, p. 11)

Looking at these definitions, it is reasonable to conclude that disciplines are mostly focused on
themselvesDisciplines therefore contribute to thiee ¢ h aotiah ©f academic tribes, as each
disciplinehas its own set of discoursé€dven the concerns over the terminology at the beginning of

this sectionand the flaws of many alternative labels,the r d &6t r i bed wi | | be r
this thesis wth the more appropriai® s u b ¢ UANd iuthaé dontext, it is also important to note
thatdisciplines make a large contribution to the concept of academic identtign also be thought

of as something that differentiates between different subcultures

Henkel (2005) argues thaacademic identity is a function of community membersmng for any
academic this betnesgrounded in interactions between the individual &oth ther discipline
and their institution. In this compledkynamic between individuals, disciplinesdinstitutionsthe

primacy of the discipline in academic working lives awhdemic autonomplays an important
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role in the formation of academic identiti§shis potentially feeds into why academics often resist

change, because there is a higher degree of affinity with their discipline than with their institution.

Within in most universities, diggdines have been the root of the basic structures by which the
university is organised. In many universitiesndergraduateenrol in to discipline specific
programmes of study. Similarly, academic staff are appointed into discipline positions and
promoted because oftheir contribution to that discipline. For many universitiesvenue is
generatedand allocatedproportionally tostudent enrolmentin discipline-basedcourses.To all
intents and purposesd departmen(or school)serves as the structural equivalent of the discipline

(Holley, 2009)and as aesult the structural and conceptual elements become indistinguishable

To complete the scenario of academigbculturesit is importantto explore the hierarchy or

0 p e c ki nofdiscptingse Ceétainlyfrom a policy perspective, subjects that dfyads being in

the areas of science, technology, engineering and maths (STEMfjtemerioritised overother
subjectsvi t h some aut hors going as deatral precocupatryof t h at
policy makers across the wodld@Marginson et al., 2013, p. 18 n d  politieians amd others do

not see these areas [arts, humanities and social sciences] as contribubmaltioyaand prosperous
society (Linton, 2018, p.6Debat es over whi c h na awsagsiogetthougke s ar
do occur(Matthiasson, 1968)utthere isa clear undertone that e current scientific era there is

a preference for increased rigour in rementific domains(Cotos et al., 2017; Counsell, 2011;
Fallman & Stolterman, 201Q@hatechoes thevater cooler conversations of tbeeryday existence

of academicsindeed, some research into discipline boundaries and behaviours has noted that
fintellectual value and rigor of particular disciplines was a frequent topic that aroseutwitho
prompting in our interviewsThe end resulis a culture that is more competitive than collaborative
(Simula & Scott, 2021, p. 384)

INTERDISCIPLINARITY

Interdisciplinarity is not a new concept, and many of its underlying practices can be traced back
several millenniglAl-Saleem, 2017)Since the term emerged in the twentieth century there has
been a steady increase in interest in relation to policy, practice, teadmig research
(Chettiparamb, 2007Whilst interdisciplinarity has not gained universal acceptance, its advocates
argue that it is both desirable and inevitable. It is seen by many as a means to promote the kinds of
collaboraion required if we are to address the complex contemporary challenges and wicked
problemsthat the worlccurrently face (R. R. Brown et al., 2015; Wade et al., 2020)
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Whilst the world around them calls for different ways thinking that transcend disciplinary
boundaries, some commentators argue that universities are becoming more deeply entrenched in the
disciplines (e.g. Holley, 2009; Millar, 2016)Other commentators make suggestions on how
universities can adapt their institutional cultures to better support interdisciplif@gtyGoring et

al., 2014; Hannon et al., 2018; Klein & Fatkzesinski, 2017)However, most universitseearound

the world offer few incentives for academics to work in interdisciplinary ways, and guidance for
those interested in this approach is rare.

As a direct consequence of thigspite manybroader ecial changes, the nature disciplines in
academiahas remained largely unchangd®erhaps the only real observable change bdiveg
dynamism that disciplines display: growing, morphing and splitting over(fimvler, 2014) This

lack of change is only observable in practice, as the research literature is filleda¥stifor
changes to this disciplidgased governance. For examplantsch(1972) describes a set of
hierarchical modelshat describedifferent forms of collaboratiorbetweendisciplines as well as a
new set oforganisationalstructures that embed this thinking irmsoiversity governance, whilst
more recentlyMax-Neef(2005)argues for the need to shift towards thematic governance, research

and programmes.

It is arguable that the orgaation of knowledge intadistinct scientific, technical or creative
disciplines has resulted in educational systems designed to institutionalize, repeodiicalidate
particular occupations or career structuyi@ennor, Sosa, et al., 201@&ndnotto address real world
problems The ongoing morphing and subdivision of disciplimes be seen ahe product of a
reductionist view of knowledge that assumes thatbest way to examine or understand an issue is
to break it down into component parts for analysis. It has been noted in the literature that
fireductionism is deeply rooted in the way werqeive the world and organize our knowledge and
educational systemgKarlqvist, 1999 p. 379) however there are issues with this approdd to

the degreeof complexity that makes it more and more difficult to recombine the parts. When this is
combined with the view that disciplines producedelimited group of individuals focused on
working within normsconsidered theoretically legitimate among thdwese(dstreng, 2008jhen

there is the potential that the fragmentation and divide between disciplines will, like entropy, always

increase.

For many interdisciplinary scholars, the focus has turned to how to facilii¢gabaration between
the disciplines andeveralmodels have been proposed. Bremner and Rdgeds3) define eight
models of collaboration that extend disciplinary thinking, namely multidisciplinarity,

crossdisciplinarity, interdisciplinarity, transdisciplinarity, pluridisciplinarity, metadisciplinarity,
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alterdisciplinarity and undisciplinarity. Similagrims are used in other articidantsch, 1972; Max

Neef, 2005)and yet more terms such as antidisciplinaf@en &Luetz, 2020; Jacobs, 2014dhd
postdisciplinarity (Darbellay, 2019)are also commonly esl. Theseterms are often defined in
different ways by different authors, and the subtle nuances between them are potentially confusing.
Connor et al(2017)compare the definitions of only interdiscplinaritydatransdisciplinarity across

six sourcegBremner & Rodgers, 2013; Hunt & Thornsbury, 2014; Jantsch, 1972; Meeth, 1978;
Nicolescu, 2002; Wickson et al., 200#)d rote distinct differences between the definitions. These
differences are not necessarily substantive or contradictory, but there is enough variability that it is
likely that monodisciplinary scholars are very likely to not engaile the debate about thaie

of interdisciplinarity and potentially building a feeling of being threateBeth factors will make it

less likely that meaningful change in adopting interdisciplinary scholarship will be successful.
Indeed,Landa r g u e $f intertistiplinafity is valued as both a personal and common good, for
the reasons intimated earlier, then it might be deemed desirable for more academics to become more
interdisciplinaryminded (Land, 2012) which suggests thatthere is a needto make
interdisciplnarity as accessible as possible.

There isa great deal otonfusion between muiticross and interdisciplinarity as it jsthat the
addition of the more nuanced models of extisciplinary practices igpotentially counter
productive. The research inhts thesis does not aim tenter or resolve this confusion in
terminology, nor does &im to impose a particular view of what interdisciplinarity is during data
collection. However,broadly speaking there is an assumption that the interdisciplinarity is a
coordination ofactivities acrosseveraldifferent disciplines through alignment with a common goal
or purpose. This view is grounded in the early work of Eric Jant3ahtsch, 1972and the
suggestion that disciplinesxist at different levels of abstractian a hierarchy withfour levels

namely the empirical, pragmatic, normatiand value levels

Petrie(1976)analyseshe history of disciplineandnotes thatnterdiscplinary collaborations occur
between disciplinary specialists only when the demands of their subject warvanich typically

is when a particular issue or problem needw perspectives tgenerate new insigh@hether the
process by which this is oamuis cross pluri-, inter or transdisciplinary practice is irrelevant,
particularly if the complicated and confusing terminology becomes a disincentive for this

collaboration to take place and turns researchers back in on their own discipline.

Whetherinterdisciplinarity in the academy is a success is a debatable point and there are mixed
results in terms oboth teachingandresearchAldrich, 2014; Jacobs & Frickel, 2009; McClam &
FloresScott, 2012 In some cases, it has been shown that engagement with interdisciplinary
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projectscan lead tancreased funding success agréater publicatioiBiancani et al., 2018; Bishop
et al., 2014)whilst otherstudies indicate the opposi®romham et al., 2016; Leahey et al., 2017)
Despite theselifferences the research in this thesis is based to some extent on an assugition
interdisciplinarity is something that has value, does notenter this debate in a critical way in
relation to the outcomes of interdisciplinagndeavours ashé context of any initiative is so

important that it is hard to infer much from what are relative delineated studies.

How interdisciplinarity is embedded the structure of a university also has mixed outcomes in the
literature. One of the most common approaches is the creation of interdisciplinary institutes or
centres that bridge the disciplinary structures in the institufitrere are initiatives that hav
succeeded as well as those that have fgBdncani et al., 2018; Leahey et al., 2019hilst
interdisciplinary initiatives offer great opportunitigss clear thathey come with great challenges.
There is a neetb understand the specific operational context of any planned initiative to maximise
its chances of succesBhis needs to be accompanied by a broad understanding of what motivates

individuals to pursue interdisciplinary careers and what bathese ilividuals encounter.

MOTIVATIONS FOR INTERDISCIPLINARY SCHOLARLY WORK

The motivations for individuals undertaking interdisciplinary scholarly activity have not been
widely explored in previous studies. An Australian study argues that while there is g stron
conceptual justification for interdisciplinary research in the literature, surprisingly few studies
analyse the reasons individual researchers have for becoming involved in interdisciplinary projects
(Shrimpton & Astbury, 2011)This study went on to identify individual influences and motivations
using qualitative data collected from several interviews. This work resulted in the suggestion that
researcher motivations fell into four broad categories:démre to solve complex problems; the

drive to produce relevant and useful outcomes; opportunistic motives; and intrinsic motives.

Other studies exploring the motivations of individual researchers have aspmuiific focus. For
example, Milman et al(2017) consider motivations for engagement in interdisciplinary climate
change research. Three main motivations are identtfiedchallenge of such work; the importance

of the research for solving a significant probJeand the enjoyment ofengaging with an
interdisciplinary research community. These motivations broadly align with other stémlies
example a study conducted by the UK Energy Research Centre found that researcher motivations
centred around personal interest in novel approacres enjoymentn working across different
disciplines(Winskel et al., 2014)
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A small number of studies have looked at other factors influencing participation in interdisciplinary
research. For example, Carayol and T{@005) att empt ed t o measur e

i nterdisciplinar 00trgséarchers and shen torcorrelate thehfactors &sociated
with this measure. This study suggests that the context of interdisciplinary work is important, and
that factors such as the size of a resavaa ch ¢
strong influence on researcher interest in interdisciplinary work. Interestingly, Carayol and Thi
(2005) note thafiResearchers undertake more interdisciplinary research when their colleagues are
less promoted and older. This might indicate thateear c her s benef it from

interactions with older and unpromoted colleagy&arayol & Thi, 2005, p. 76)

Carayol & Th ias eapecied wenfiodtthat the tragliionafiacademic career incentives do
not stimulate interdisciplingrresearch (Carayol & Thi, 2005, p. 70)To date, only a very few
studies attempt to understand motivatidos undertaking interdisciplinary worlacross large

populations and multiple disciplines.

Even though the motivations for undertaking interdiscgsy careers beingnly lightly explored,

there are suggestions i n tséhearship is lereaking wut of the hi c
6di scipline wit hiaMasin& Rfipnarr, 2007em 380As aresultithere is a e

need toconsiderhow best to provide intentional support to interdisciplinary scholars and identify

specific stratgies that can help individual academics wishing éokwn this way

There arestrategies proposenh the literature, for exampléy the Committee on Facilitating
Interdisciplinary Researc{National Academy of Sciences et al., 20@8)ich focused on how to
address barriers to interdisciplinary work. This study indicated that chamgeseeded iseveral
areas, including changes to policies related to hiring and promotion, that prospective
interdisciplinary scholars should immerse themselves in other cultures, and changes to both the
financial and funding models of institutions. Givisat these issues are still considered relevant by
Martin & Pfirman(2017) it is arguable that little real progress in terms of providing urtgtital
support and incentives has been maelealong eroding barrier§aking a single example, the topic

of changing institutional policies regarding promotion is still actively being discussed in the
literature(Klein & Falk-Krzesinski, 2017; Knapke et al., 2021; Tarrant & Thiele, 20A%)well as
discussing the issues related to promotion, Tarrant and T{#6lEr) talk more broadly about
supporting interdisciplinarity and propose seven strategies to assist, all of bvbaxdly align with

those proposed by t@ommittee on Facilitating Interdisciplinary Reseablational Academy of
Sciences et al., 2005)
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Whilst this lack of progress seems disheartening, there is evidence in the literature that does indicate
potential successes. For example, Bol@f21a)indicates that the creation of research institutes

that bridge multiple disciplinased schools have a positive impact on engagement with
interdisaplinary scholarship. Similarly, McDonald et §2018)identify that realworld problems

that are shared across different disciplines provide a goash ffor interdisciplinary teaching
experiences, an idea that can easily be extended to researchSappwting such initiatives in an
institution may lead to an increased motivation from academic staff to engage in interdisciplinary

work.

Much of the lierature on support and incentives for interdisciplinary work focuses on removing
barriers as opposed to novel initiatives. For exanplghe and Cvitanoviargue that there is an

o p p or t uransfory indtitationdl barriers into enablers of innovainterdisciplinary research

for more sustainable, desirable, and equitable fubuBf/the & Cvitanovic, 2020, p. 1and

propose several strategies to pursue this. A discussion of barriers is therefore relevant to understand

generally what barriers exist to interdisanglry scholarship.

BARRIERS TO INTERDISCIPLINARY SCHOLARLY WORK

The potential barriers to interdisciplinary work are more widely discussed in the research literature
and there are more studigmt address barriers than motivatioBarly work identified brriers that

are related to differences in disciplinary cultures and languages (e.g. Matth{a96&) For
Bradbeer(1999) interdisciplinary study is difficult becae the disciplines have very different
cognitive structures and cultures. Similarly, Lélé & Norga@@D5) argue that the very different
values, theories and epistemological structures of each discipline form a major barrier to
interdisciplinary work. As MacKinnon, Hine and Barng2)13)point out, disciplinary boundaries

are erectedery early in the education of scientists, dne boundaries can easily becobaariers

to collaboration

Boden & Borrego(2011) discuss the institutional barriers to interdisciplinary work, focusing in
particular on the academic reward system and the different disciplinary cultures. For them,
finstitutional barrierdo interdisciplinary research are largely manifestations of the constraints of
the current departmental organizational struciiBoden & Borrego, 2011, p. 56Jhe academic
reward system plays a role in both motivation and barriers in the sense that if they reward
disciplinay approaches then this reduces potential motivation to interdisciplinary Whbdse
structuresthereforehave a profound impact on individuals, so that, as BaiehBorrego note,

finewer faculty members are often discouraged altogether from engagindeidisiciplinary
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activities too early in their academic careefBoden & Borrego, 2011, p. 57Waldman (2013)
takes this idea furthend writes

We are conditioned early on as graduate students to work on specialized projects. After
graduation, we are then encouraged to gaglunake a name for ourselves in particular,
focused streams of research. Rarely does the thought of interdisciplinary activities take hold.
Indeed, the networks that we form, conferences that we attend, and so forth, center around
unidisciplinary work. h short, we can get by just fine in our careers without becoming

interdisciplinary. So why bothe¥valdman, 2013, p. 2)

Given the focus on specialisation theherges from the structural organisation of the university,

how then do academics see themselves and form an academic identity?

ACADEMIC IDENTITY

Disciplinary distinctionsare common irmodern universities and are useddefine organisational
structures elaborate ordifferences in knowledge construction and disseminaton, effectively
establish the norms, practices, and traditiorscatiemic culture@oole, 2009)

The idea that academic identity is strongly influencealisgipline ands also significant in terms of
reinforcing academic subcultures was briefly discusselier, but should be revisited in the context

of interdisciplinary scholarsThere are a growing number of staff that wisto embrace
interdisciplinary thinking, but given that those that do often experience a sense of ex¢iasgjoal

& Kalekin-Fishman, 2002gven wheru nd er g esiorcg adriesati oné in a di

boundaries is not as easy as might be imagined.

Meyer and Land suggest that the gaining of new insights on the thooldgh a process of change

may al so invol ve t hkmowh (@iscplinasy) ideotit®eyer & bahd] 2085e | f ¢
pp. 374 375), sofacilitating change in theniversity around disciplinary identities could be thought

of as a positive erosion of salled disciplinary egocentrisié(Connor, Karmokar, et al., 2015;

Richter & Paretti, 2009yvhich has the potential to be a catalyst for much needed change in the
academyHowever,letting go of disciplinary identity is also a challengdmula and Scot{2021)
undertook a study on how academic identities are formed noted that most academic staff located in
departmentshat would be considered interdisciplinary in natoverwhelminglyheld and assexd

traditional disciplinaryidentities.

Furthermore Simula and Scot{2021) noted thateven those staff thacknowledged the value of
interdisciplinaryapproachs expresseadoncernsaboutdoing interdisciplinarywork, fearing that it

would diminish their disciplinary identity In an environment where thegganisational structures
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deeply coupled with discipline, and as such the socialisation of new staff is inherently discipline
based,it seems unlikely that mangstablished staff would be prepared to let go of their own
certainties in terms of identity. It is likely that any initiative that attemptsatiscalewould be
resisted for the reasotisataccompany all potential change initiativ€ven that it maye hard to
oundod t he f or mmded acadenocfidentity,igiwothcconpidering low then early
career academics may be guided towards interdisciplinary work and the development of an
interdisciplinary academic identity.

Whilst some studieshow that experienced academics develop identities that are not limited by the
constraints of the notion of a discipliiBrew, 2008) the perspectives of early career academics
(Bridle et al., 2013)ndicates that such academics tend to not have aestblished network of
contacts from outside thedisciplinary specialisnand as a result have a lower exposure to different

ways of thinking that lead to developing an identity that spreads beyond that discipline.

EARLY CAREER ACADEMICS

The challenges facing early career academics are well discusihedliteratureg(Hollywood et al.,
2020; McKay & Monk, 2017)and there seems to be a general consensus that academic life
necessitategying to meet expectations and maintamnwak/life balanceThe challenges associated
with this are increasin(Bell et al., 2012; Kinman & Jones, 2008; Noor, 2011; Strong et al., 2013)
with such observationareconsistent across multiple studies in different disciplines and culsoes
can be considered close to being univerffahas also been noted th@cademic life is more
difficult than most anticipate because the responsibilities are-aimsuming, diverse, and
conflictingd (Toews & Yazedjian, 2007, p. 113)his isno doubttrue for all academic@Houston et

al., 2006; Ylijoki & Mantyld, 2003)but institutions seem to expect more of early career academics
than ever beforgPitt & Mewburn, 2016) Early career academicsften receive conflicting
messages abohbw to split thé time andfocus their effortSutherland, 2017 orderto babknce

their teaching, research and service obligat{ivcKay & Monk, 2017; Toews & Yazedjian, 2007)

These pressures aralicated ina body of literature thaguggestshat early career academics need
to be supported and helpadtheir developmentusing a variety of approach@Sox, 2013; Good et
al., 2013; Price et al., 2015; J. D. Thomas et al., 200%9 implicationghat arise fom for an on
going lack of support includanxiety, chronic stress, insecurity, insomnéxhaustionand rapidly
increasing rates of physical and mental illness which have been termdudiditien injuries of
academidqGill, 2010).
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In the context of these pressures, and when immenseéidciplinebased organisational units, it is

not surprising that there is little focus on interdisciplinary approaches amongst early career
academics. Indeed, in their study on the formation of academic identities, Simula and Scott noted
that onlyfia snall minority of faculty- all of whom were tenured, white, male full professers
construct questicnriented identities that resist disciplinary boundarig&mula & Scott, 2021, p.

384) In their sample of 99 intervieweesnly 4 such individuals were discoverdd. countries

where tenure is a concept, it has been seenuhatr academics narrow their reseasnid over
emphasie performace to secure tenur@dcker & Webber, 2016)These authorsalso notea
significant change i n t theintrbdaction ofthatienaldthgmesfforv e vy
assessing research or research productivity, often discursively defined around the concept of
qualityd (Acker & Webber, 2016, p. 234)t is not surprising that most early career academics
choose to immerse themselves in their discipline, which can be seeméerd studywhere the

authors report thahe conflicting messages and competing [ities experienced by early career
academics put strong pr es s uhateconpneots thekeeanademios ta@ a r
their disciplines and their regions in powerful wayAprile et al., 2021, p. 1142Yhis leaves little

room for discussion of interdisciplinaritirguably, the pressures on early career academics could

be seen to be adding to an organisational inertia thdbreas the concept of discipline.

In addition, early career academics face an increasingly challenging work environment that tends to
include demanding workloads as well as increased stress related to pressure to publish and secure
funding (Andrews et al., 2020)t is no surprise that in a study of interdisciplinary academics that a
clear majority of participants were at a senior lef@hrimpton & Astbury, 2011)This lack of
engagement with interdisciplinayitsits amidst a steady call for more interdisciplinary learning
experienceqArthur, 2008; Shadinger & Toomey, 2014hd approaches to research, with some
authors going as far as to say that interdisciplinary research is the only plausible approach for

tacking contemporary challenges such as climate ch@rgeham et al., 2016)

Pursuing interdiscijmhary workis inherently riskyfor an early career academithe observation
from CIl ar disciglire aather thanethe finstitution tends to be the dominant force in the
working lives of academicgClark, 1983, p. 30has if anything intensified in recent years and the
notion of discipline is often tightly bound to academic reward syster@s0 Me a r aTo st&p0 1 1)
outside of the confines of a dareergiorpadtians)fendings ¢ h
decisions and csentific publishing are based on peewiew procedures that tend to favor
monodisciplinary researci{Woiwode & Froese, 2021, p. 223@nd yet, despite these challenges,

acadenu staff around the world continue sacceed in theursut of interdisciplinary research and
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teaching.Yet, as already noted, thidten appears to be a luxury that only established academics

can afford.

LEADERSHIP IN UNIVERSITIES

There is a large body diterature related to leadership in universitieat touches on a wide range

of issuespotentially of relevance to this research. This includes tmepetencies for leadership
(Spendlove, 2007}he attitudes and experience of lead€@skanli et al. 2008) the role of leaders

in change (Bystydzienski et al., 2017)and the relationship of leadership ¢vernanceand
managemen{Shattock, 2013)The breadth of this existing research precludesraplete review,
instead this section faseson theimportant distinction between leadership and management, and
how this impacts the adoption of interdisciplinary practices

In a study that investigates successful interdisciplinary academic le#&@ardikon ot esa t hat
major barrier tointer-disciplinary work is the challenge of fitting in with disciplinargsed
recognition and rewarschems @Kandiko, 2012, p. 197and alsmbserved that successful leaders
fispoke of the challenge of getting individuals from different discipimesking together in a new
interdisciplinary wag (Kandiko, 2012, p. 195)Here it is important to distinguish lketen
academic leaders and managerial leaders, a diffetbateyielder and Codling2004) define as

being 6an authoritydéd rather than o6in authorit

This distinction speaks to the difference between leadership and managamaefurther still of

the distinction betweethe acadmic and administrative domains. McMas{@005) argues that
universities can be conceived asa diarchy,a systemgovernedby two independent authorities
relating tothe academic and administrative domaigach ofthese authorities maintaimkfferent
assumptions around the nature of the working environment, organisational structures and processes,
and the basis of authoritipel Favero(2005)reviews anumber of sourcethat all support the claim

that Ainstitutional cultures are fr@®efFewarat ed i
2005, p. 71)Similarly, Bolden et al(2012)also suggest that much of what is described in both
schol arship and practi ce thaught afaasc adlead cce mieca drea rs
andindicatesthe existence of a problematic relationship between ttveselomains Indeed,the

divide between adminisative andacademiaimensions of a universitgre well documente(Bess

& Dee, 2014)

It is clear that manynstitutional roles that traditionally have had an academic basis are becoming
more managerial in natur@rntzen, 2016)and some authors suggest that managerial leaders

reinforce established cademic values, normsand routines (Boffo, 2010) In addition
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interdisciplinarity in institutions comes with additional complexity and overhead. For example

Newell argues that:

When faculty are appointed to one uteiamteachwith faculty from other units, and contribute

to informal as well as formal activitiegossing other units inside and outside the institution,
every administrative procedure fhe institution requires reassessment. Decisions that used to
be male by a singledministrative unit and passed up or down a simple hierarchy now require
input from diverse locations within the institution, move across as well as up and down
administrative lines, and have consequences that reverberate throughouitttimmgNewell,

2004, p. 182)

In this context, it is clear that embracing interdisciplinarity is a specific case of the more general
challenge that faces universities in trying to reconblenanager i al l ogicbd an
academid o g(Wmtér, 2009) A growing emphasis omanagerialogic and using professional
administrators isften referred to as managerialisvhich placexostbenefitthinking at the core of
decision makindBok, 2009; Giroux, 2014; Newfield, 2018)hen viewed through thens ofcost
effectiveness, thedditional complexities that Newe{P004) as®ciates with interdisciplinarity

would not be considered acceptabls t hey i n c whlsha the sarhedimedtite denéfits

are reduced as a result of interdisciplinary academics being seen to be less productive in terms of

their researcliLeahey et al., 2017)

These issues are discussed in detail in the literature but are not the focus of the data doHlection
this research, which instead focuses on the lived experience of setplidiariansin universities.
The implications for leadership that emerge from the analysis of this lived experience are revisited

in Chapter 6.

SUMMARY

The interplay of disciplines, organisational structures, peoples,identity and interdisciplinarity
is complexand intertwined Arguably, a university can be thought of ais autopoietic system
capable of producing and maintaining itself by creating its own padsthis provides a useful
viewpoint forintegrating the literature in this are®s early career academics become socialised in
their disciplines,coupled with the pressure ferform, and demonstrate cestfectiveness, this

ensures that the future of the university is very much likely tokledats past.

In this context,new fields of studythat emerge and become successii@ almost destined to
become disciplines, because change is difficult to implem&he role of leadership in

implementing changéhanker & Sayeed, 201B)not to be underestirtead as good leaders make a
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difference(Fullan, 2011; Miller, 2001)But at present, most senior leaders in any given university
will likely have developed their own academic identitgsed ondiscipline. And because those
identities are dficult to changetheir implicit beliefs will shape their decisions as will the wider

policy environment in which they operate.

Structural changes, such as introducing interdisciplinary research institutes or more radical changes
will not break this cycle | mmedi atel vy, such i1nitiatives <cr
disciplinebased staff, and the change wié resisted. Ultimately, when they fail, the senior
academic leaders will default back to disciplbesed viewsarguingthe tried and ®&ed methods

of the past produce the best cost benefit trade off

As pointed out earlier, Brans¢R008)believes that thérst step in any process that seeks to change
organisationshould start by changing people. Tleag-term solution to interdisciplinarity could
therefore be changing the socialisation of early career academies way that promotes
interdisciplinary practices. As these academics progress through their careers into leadership
positions it creates a more fégtiopportunity for interdisciplinarity to succedebr this to succeed

there needs to be clear guidance to support this journey. This @sgi@tional goabf this

research.

For this research, no attempt has been made to define interdisciplinarigainthat constrains the
interpretation of the data and participants have been free to work in the confines of their own
definitions ofbeing interdisciplinary. This is a purposeful choice that emerges from the confusion
of terminology seen in the literaky & any attempt to constrain the definitibas the potential to

alienate alternative viewpoints.
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Chapter 3: Methodology

This sectionprovides an overview of the methodologicahoices, researctiesign and approach
usedin the studylt broadlydiscusses theesearch objective, thesearch philosophies and research
designthat underpirthis study.

RESEARCH OBJECTIVE

The overall purpose of this research is to provide guidance on how early career academics can
develop interdisciplinary career3his research attempts to do this saveralways, firstly by
identifying what barriers exist to interdisciplinarity in univées, and then by reflecting on the
experiences of established interdisciplinary scholars to determine what strategies have been used to
navigate those barriers. Whilst not directly related to the research objective, the study also seeks to
identify what notivates academicsto undertake interdisciplinary researcthough of course

providing insight to motivations can also inform how to support early caragemmics

However, this research does not directly involve early career academics and does nottattemp
consider whether the guidance Wik useful through a process of observing how it influences and
actions of those that adopt itnstead, it focuses on understanding the context in which
interdisciplinary scholars operate and attempts to determgight to success in this context by
considering more experienced interdisciplinary scholars. The underlying research question of this

research can be stated as:

RQ: What strategies have been used by established scholars to navigate the barriers to
interdisciplinary scholarship?

As this question could be approachedsgveralalternative ways, the next section outlines the

philosophical stance that has informed the research design.

RESEARCH PARADIGM AND PHILOSOPHY

This section outlines thearadigmaticpntological and epistemological framing of this reseanch

order to provide the context in which theethodological choices sit

Research Paradigm
A research paradigm should simplify the process for other chdiaesd¢ed to be made in terms of
the philosophy and desigin light of this, it is important to realise that research design is not a

linear process, and this reseahas gone througbeveralycles that have refined the choices made
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in terms of methodolyy and method. However, to some extent, these choices are potentially
discordant with the ontological and epistemological framing. As a result, this research has adopted a
pragmatic paradigm to explain and justify the choices made.

A pragmatic paradigm, mmally referred to in the literature as pragmatessearch philosophy,
suggestshat researchers should use thethodological anghhilosophicalapproacheshat produce

the best outcomefor any given researcproblem (Tashakkori et al., 1998Pragmatism as a
research paradigioes not engaga the contentious metaphysical concepts suakeagy or truth
Rather it acknowledgeghat there can be single or multiple realities that are open to inquiry
(Creswell & Plano, 2007)

A pragmatic paradigm ithereforean approach for researchers to accept certain paradoxes and
adjust change and combine perspectives to produce research projects thatsisi¢ accepted
conventions. Such projects could be considered risky as they reject the notion of paradigms as
O0pr oven yetsuch projects asd offer the potential for different insights to be folimel.
adoption of a pragmatic paradigm demangdsater depth of justification for the overall research

design.

Ontological Framing

In the context of researchntlogy is concerned withclaims about the nature of being and
existenceand there arseveralmain schools of thought: objectivism, constisin, realism,and
subjectivism. In simple terms, @gtivism is the viewirtually all humans understand reality (or

can understand reality) in the same mantegffectively removes the concept of perception as a
layer of understanding the world aroumsl An implication of adopting an objectivist stance would

be the assumptions that all people would taste the same flavour for a cup of coffee, see the same

colour of blue on a floweand so forth.

Subjectivism rejects this view and assumes khatvledye isentirely subjective and that there is no
external or objective trutht all. Implicit within this view is that it is not possible for our experience

or understanding of the world to be shared wi
is unique. Constructivisnsits in the middle ground betweesubjectivism and objectivism
Constructivists assume that knowledge of the world is constructethddyiduals andgiven

sufficient time and opportunity it is possible for an understanding of ¢inkel wo be shared amongst
members of some community or a certaincontext. Constructivist researchers reject the notion

that there is an objective reality that can be known and as such the researchers aim is to understand

the multiple social constructisrof meaning and knowledge.
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Realismclaims that at least a part of reality is ontologically independent of human mimdwiew
t h aentitiesi exist independently of being perceived or independently of our theories abowut them
(Phillips, 1987, p. 205k often interpreted as meaning that there are some objective truths, however

our undersdanding of them is incomplete at best.

The research in this thesis has been conduktted the stance of constructivisnit adopts a
variation called social constructivism, whiasserts thabtuman developmens socially situated,

and knowledge is constructed through interaction with othisrefore,considerations such as
language, culture, andontextall influence the process of constructing an understanding of the

world.

Epistemological Framing

The ontological framing of thisvork through social constructivism rejects the potential for an
epistemological framing of positivisnwhich essentiallyrefers toresearch conducted with the
belief thatobservable evidends the only form of defensiblgroduction of knowledgeA positivist
epistemologywould thereforeassume that onlgfactdderived from the scientific method can make
legitimate knowledge claim3he adoption of the scientific method would also involve a separation
of the researcher from what is being researckete d the distinctions between positivism and

interpretivism is that the latter can considerst$ and valuet® not bedistinct

In an interpretivist epistemologthe researcher ot separated frorhe researchndinterpretsthe
datathat is collected. A suchthe researcher camever be fully objective and removed from the
research. Interpretivist$ocus on particulay contextualised environments amdcognise that
knowledge andeality are not objective but influenced by people within that environniéig. is
highly relevant for this research given the ontological framing through social construciingm

adopting an interpretivist approach informs the methodological choices

RESEARCH DESIGN

A research design is thgrocedures forcollecting, analyzing, interpreting and reporting data in
research studiégCreswell & Plano, 2007, p. 58) research design involves both the selection of

a methodological framing as well as the choice of specific data collection mdthdds.context, a
method is more a specific instrument that is used to coll¢gtfdaanalysis whilst a methodology is

a justification for the use of those instruments in conjunction with a description of the analysis
techniques to be usetlhe methodology is a way of ensuring ttle data collection aligns witthe
research philoguhy.
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Methodology

The methodologicalraming for this research is the adoption mtiltimethodology This approach
differs from mixed methods, which focuses on the collection of both qualitative and quantitative

data, and is based on the view that

In order to make the most effective contribution in dealing with the richness of the real world, it
is desirable to go beyond using a single (or, on occasions, more than one) methodology to
generally combining several methodologies, in whole or in part, asdily from different
paradigms(Mingers & Brocklesby, 1997, pp. 4880)

Mingers and Brocklesby go on to note that

Mixing methodologies, particularly from different paradigms, does present serious preblems
philosophically in terms of parggin incommensurability, theoretically in terms of effectively
fitting methodologies together, and practically in terms of the wide range of knowledge, skills
and flexibility required of practitioner¢Mingers & Brocklesby, 1997, p. 490)

The incommensurabilityaspect has largely beerddressed by making clear and consistent
ontological and epistemological choices for this researhls concern is further addressed in this

study by establishing clear phases of the resemitbhin which each methodology will be applied.

The distinctionbetween mixednethods and mulinethodologyneeds to be clarified, as there is
often confusion.Creswell, Fetters and Ivankova offer a definitmffMMR as being applicable to a
study that

involves the collection or analysis of bajbantitative and/or qualitative data irsimgle study
in which the data are collected concurrently or sequentially, [both kihdsaita] are given a
priority, and [interpretations] involysg] the integration of the dat one or more stages in the

proces of researciCreswell et al., 2004, p. 7)

In contrastto mixedmethods research, mulniethod researcimay use two or more research
methods unified within a single methodologyand paradigmas a form of methodological
trianguation (Mingers & Brocklesby, 1997; Teddlie & Tashakkori, 2009; Venkatesh et al., 2013)
The distinction betweemulti-methodologyand multimethodresearchs that the formeemploys

two (or more)methodologiescrosswo paradigms

The notion of a research paradigm is ateafusng with multiple definitionsFor this researcha
research aradigm is defined through analogy wabftware design patterndust as software design

patterns fAdescribe proven sol ut (Tichy,sl997,p. L)maec ur r
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research paradigm describe eoyen solution for a particular type of reseattiat prescribes
particular choices in terms of epistemology, ontology, methodology and mefthed work is
multimethodologicabecause the methodseddo not fit together as an established pattkatsits

within a single paradigm.

The methodology chosen for the main phase of teisearch igphenomenolog According to
Creswel |, a p h e ndesgribes thk mepning dol several undiyiduals of their lived
experiences of a concept or a phenoomér{Creswell, 2007, p. 57)The aim is thefflere to describe

a phenomenon that all the peipants have experienced. Phenomenological research tries to
freduce individual experiences with a phenomenon to a description of the universal Gessence
(Creswell, 2007, p.58) It i s worth noting that the phras
objective reality, so this does not conflict with the ontological stance of constructivisnb u ni ver s

essenceb6b can be thought of as a common, share

Creswell (2007) indicates that there are five major steps in conducting a phenomenological study.
The first step is determination of whether a phenomenologpaioach suits the research problem.

If the intention is to understand the common experiences of several individuals about a
phenomenon, then a phenomenological study is appropriate. The second step is ensuring that there
is alignment between the phenoroarbeing studied and the research question. For this study, the
research question can be seen to be related to identifying commonalities in strategies used by
established interdisciplinary scholaxgth the lived experiencef being immersed in a discipkn

centric environment. The third step involves the collection of data. Normally, this would invelve in
depth and multiple interviews (Creswell, 2007) though other forms of data such as observation or
reviews of journals can be included as well (CreswelD072. The fourth step of a
phenomenological study is the coding of the data and the ensuing thematic analysis. The themes
that are developedrovide the bads for the final stage, namely a description that presents the

essence of the phenomenon.

If the purpose of phenomenology accepted ato identify the ‘essence’ of an experieraed that
fiphenomenologyenerates theories which will provide descriptive data of a phenomenon which
can be used to guide widand largetscale studies from an informed sitag poind (Jasper, 1994,

p. 313)then the question is about whether the captured essence of the experience is sufficiently
representative of all possible experiences to fully infanym subsequent researth relationto this

study, with a population of roughty0,000 academic staff the eight universities of New Zealand,

there does need to be some context to the essence of the experience to use it apprdpriately.

nothing elsethere is aneed to recognise that there may be more than a single lived experience in
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what is a complex emonment. As this research is pragmatic in natuteadopts additional
methodologicalchoices that complement the core phenomenological choice, namealgehsf a
survey to collect a broader spectrum of respoasesontext. This survey is embedded in filst

phase of the research study.

Survey based researdls often characterised as a quantitative methodology. For example,
Pinsonneaultand Kraemer indicate thatithe purpose of the survey is to produce quantitative
descriptions of some aspects of thedgtd populatioa (Pinsonneault & Kraemer, 1993, p. %8)d

Gl as ow a rtlge vesearcherimast preilicate a model that identifies the expected relationships
among these variables. The survey is then constructed to tell rand observations of the
phenomena(Glasow, 2005)a view thatwvould generally be considered associated with a positivist

epistemological stance

Despitethisso me aut hor s ar gue renmasundgrutiised, anditherevsdittlesnu r v «
the way of methodological discussion of qualitative sureg¥saun et al., 2020, p. 641This

research therefore adopts the concept of an exploratory ysuviiech rejects the positivist
implications ofmore commaly used survey approachdsxploratory researchims to investigate

an issuethat has not beepreviouslystudied or thoroughly investigated. Exploratory research is
typically conducted to have a better understanding ofshge but usually doesnitecessarilylead

to a conclusive resulThe value of exploratory surveys is to reveal and examine important issues
prior to more thorough studi€g/ohlin et al., 2003and as such the survey complements the stated
aims of phenmenological studyA survey can also help in deter
experience captured by a phenomenological study is representative of a complex environment.
Whilst exploratory surveygan beanalysed using statistical models, their value as qualitative
research techniques is to help probe and ponder conjectures as a first step to inform future
observations and interviews to investigate these issues and themes irfiMigtaihey & Goertz,

2006)

Methods

As well as being multhethodological in nature, this research is also multimeitnduht it
combines the collection of qualitative and quantitative data using a variety of methods. The specific

methods used in relation to the methodologies and phases of the research aia shown

Figure3.1, which ishelps visualis¢he completed overall research design for skusly.
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Phase | Phase 1 > | Phase 2 >
Methodology Phenomenology

Methods Questionnaire Narrative

Analysis | Statistical Analysis Theme Identification

Figure3.1 Research Design and Methods

It is worth noting that whilst thenethodologies chosen cleanly map into each phase, the methods
used for data collectioand analysispan both phases. For example, the qomséire used in the
survey phase of this research collects both quantitative and qualitative loatguantitative data is
analysed using statistical methodéereasthe qualitative data provides insight intoe lived
experienceusing theme identificatin. The theme identification analysis method applied

differently to the questionnaire data and that collected through the narrative method.

Questionnaire

As well as capturing demographic data, thesstionnaireutilises a variety ofquestion styles to
capture participants perceptions and opinions. These question styles imzilidehoice, multi-
answer, Likert scale amapenendedtextual response$n particular, the questionnaire captures the
career stage of the respondents tophielentify whether there is a distinctly different lived

experience for early career researchers.

The survey was developed in Qualtrics and was distributed using several mechanisms with the
intention of reaching academic staff at all universitiese potential population of participantat

the time of distribution would have beanound10,270according to data from the Ministry of
Education on the number of academic staff employed in Univergiiégcation Counts, 2022)

This roughly aligns with data from the 2018 PBB¥ercise wher¢han the number of academic

staff who submitted for assessmuerats 7408.

The distribution methods included direct email contact wikimown professional networks, posters
around campuses of two of the institutions, the utilisation of social media channels, circulation
through members of the Higher Education Research and [penefd Society of Australasia, and
finally distribution through internal communication channels at all the Universities otheAthan

Despite such a broad attentptreach the widest pool of potential participants, it is unlikelyttiiat
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would have beerachieved especially given that some authors suggest tityatg to develop
effective communi c attyinggmmakemwavasdwgtidrenmg @apebble intb a tere i
pito (Azziz, 2014, p. 32)To ensure the maximum uptake, survey participationosagpletely open

with seltsekection against the eligibility criteria left to the individual participantudge. The
distribution of the survey was not limited to individuals with a record of interdisciplinary, work
thoughit is likely that such individuals would be more likely t@pend to the survey invitaticand
motivation to participate for disciplinary salars may have been lower.

A response to the survey was considered incomplete if the respondent did not progress through all
the questions. Such responses were automatieatipved from the data by the survey software. In

total, 93 participants agreed to participate in the survey, however only 77 responses were recorded.
There were therefore 14 incomplete responses that were removed. A response to the survey was
considered a lank response if the respondent progressed through all the questions but did not
answer any questions other than the demographic questions. Only 2 such responses were received

which resulted in 75 responses for further analysis.

A response to theurvey was considered a partial completion if the respondent reached the end of
the survey but did not provide answers to all questions. 33 of the 75 responses were partially
complete, though the majority of these were where respondents had chosennsweotaafew of
the operended questions. Only 12 of the 33 partial responses left one or more of the Likert scale
guestions unanswered, though generally most respondents answered most of thes gessgtiog

in a sparse distribution of missing values.

Narrative

Narrative as a research method is a broad term that encompasses a wide range of options. For this
research, the narrative methodgis ounded i n the noti onsfeaures per f
lived experience, telling, iconic moments that dalth the complexities of human IdgPelias,

2005, p. 418yvhich fits well within the methodological context of phenomenology.

Participantghat met the eligibility criteria fothe second phase of the studgreinvited to write a
letter to their younger self, shaginnformation that they would feel would have been useful as they
embarked on such a journeiere the eligibility was determined from their survey responses,
namely that they were eitherid- or latecareer academics and had sefborted that their schaly
activity wasinterdisciplinary asither or 4 & lot) or a 5 (a great deal) on the Likert scale on which
it was evaluatedThis phase of the study bears some similarity to the woBnafjht, Rynne, and
Alfrey (Enright et al., 2017wherethey focuson supporting staff who wish to change from being
disciplinaryacademics to inteand transdisciplinary academics.
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The use of anarrativebased approach does need to be justified in the context of a
phenomenological study, as the usual method of data collection would be interviews. The general
approach of a narrative inquiry is focused on discovering and attempting to understand experience
throuch collected descriptions of storied events. These collected descriptions are synthesized by
way of a plot into a story or stori¢€landinin, 2006; Clandinin & Connelly, 2004; Polkinghorne,
1988) A narrative method therefore does more than describe an experiendgmpta to
understand it and conceptualise it through a narrative mechanism. In this study, participants in the
second stage are simply writing their story themselves rather than having it exposed through an

interview.

The particular narrative method uskedthis study is creative neliction which attempts tdring
together empirical material and fictignK o t i g o vT8e final dutpud of this research is some
advice to early career academics that draws upon all of the data collection methods utilised and
presentedas a set of dictums that will later be expanded in toctofial letter similar to that
produced byEnright, Rynne, and AlfrefEnright et al., 2017)

Statistical Analysis

Much of thequantitativedata collected lends itself to simple visualisation using apjatepcharts.
However, one of the motivations of the study was to see whether differences arose across different
career stages. To identify whether any statistically significant differences were seen betwegen early
mid- and latecareer academics, Kruskélallis testsare applied and Dunn pos$toc analysis was

used to determine which groups shawy differences. The Kruskalallis testis used because
methods such as ANOVA examine variance based on means. These are somewhat nonsensical
when applied to ordad data, where the concept of a mean value has no useful interpretation. Whilst
the KruskalWallis test is intended for continuous data, many argue that it is a suitable method for
ordinal datgMangiafico, 2016and it is commonly used for this purpose.

Theme ldentification

The identification of themes is a method used in the analysis of all digatjue data collecting,

which includes both the responses to the qualitative questions in the questionnaire used in the
survey phase and the data collected using the narrative maeiliooljghthe exact application

differs slightly in the two instances. Howeyepoth utilise theprinciples of the general indicative
approach proposed by Thom@€06)and utilised repeated readings of the data

For the qualitative data from the survey these repeated readings of the data were raedonifia
an iterativeclustering of concepts and identification of potential thenasing repeated close

reading of the responses, aspects were highlighted as being relevant and interesting, and these
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marked segments used to propose themes. Responseshes assigned themes, noting that the
general inductive approach allows text to be coded in multiple themes. The close reading and
clustering approach was repeated multiple times until new themes emerged, all relevant text was
coded and assigned to abbt one themeand the uncoded text could be considered as not being
relevant to the study. This simple and iterative approach is suitable because the volume of data was
quite small and is highly structurdxcause othe survey designfhese themes arehat Husserl
(1970)would consider features that were commonly perceived by individuals who had experienced
a given phenomenon. These coanty perceived features are known as universal essences and can

be analysed to developgr@bustdescriptionof the lived experienc@Neubauer et al., 2019)

In a practical sensehé¢ narrative data is analysed in a similar way with an additional thieygh

given the nture of the data and the role of the researcher, a reflexive thematic a(B@fgsis &

Clarke, 2021b)was formally useds it recognises thagency of the researcher in developing the
themes Firstly, the datas coded using the a priori themes from the thematic analysis of the data
from the survey phase. This allows the qualitative data from the narra@thod to be checked for
consistency with the broader set of qualitative data which provides confidence that the essence of
the lived experience is at least reasonably representatitree dirst stage participants. Once this
initial coding has been corgted, the same cycle of close reading and theme identification is

undertaken to ensure that any addition themesnéed developedre not lost.

Methods, Data and Outputs

The adoption o& multimethodology approach, with multiple methods of data calegiroduces a
degree of complexity in the research desfgman attempt to illustrate how the various components
of this design fit togetheFigure 3.2 shows how thesarious methods produce data, and how this

data is procegsito producea specific insight or output.

Legend

Theme
Identification

Theme
Identification

Qualitative Data

Quantitative Datg

Developed Theme:

Characterisation o
the Environment

Statistical :
Narrative |« —————
Analysis

Figure3.2 Method, Data and Outputs
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This diagram shows how all of thmethods are unified into a coherent whole. The questionnaire
used in the survey phase produces both qualitative and quantitativeTHedagh the use of
statistical methods, the environment is characterised which also involves identifying whether the
lived experience is consistent across different groups of participants. Similarly, through the use of
thematic analysis, the qualitative data produces an initial set of essences of the lived experience that
can be used to gauge how representative the stallested through the narrative methmgy be
Thesestoriesare collatedn a manner informed by the both the qualitative and quantitativet@ata
provide a creative nafictional output that is intended to be useful to early career academics

wishing to n&igate the complexities of being interdisciplinary in a discipteatric environment
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Chapter 4: Survey Results and Analysis

This chapter describes the analysis of the ttata the survey conducted as the first phase of this
researclthat wa distributed to academic staff at all eight New Zealand universities. In addition to
collecting demographic data, the survey was designed with three sections that focused questions on
the individual, their institution and the wider context. Instituticefdiliation was collected as part

of the consent process in a way that precludes comparison across institutions as the intention of the
study was to determine the national pictdree results from the survey and associated analysis
presentedn the fdlowing sections related to the demographioslividual motivations, perceived

barriers institutional, andhewider context

DEMOGRAPHICS

This section presents the data that characterises the respondents, along with factual commentary on
these resultsnithe context of the study. In total, there were 75 valid responses to the survey with
responses from most of the universities in New Zealand. The number of responses across the

institutions is shown ifrigure4.1.
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Technology Wellington

Figure4.1 Number ofResponses binstitution

Seven of New Zeal andbs eight universities are
Whilst details of this study were circulated to staff at Lincoln, this was done in a way without a
direct link to the survey and this has impacted the number of responses received. Three participants

chose to not reveal their affiliation.

Figure 4.2 presents the setfeclared gender of the participants, with just over half of the

respondents being male.
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Figure4.2 Gender oRespmdents

This pattern is consistent with submissions made to the latest national research evaluation activity in
New Zealand, the 2018 Performance Based Research Fund (PBRF) round in which 59% of the
submissions were from male researchers. The responseis wutvey broadly reflect the gender
distribution of academics in the coun{MEC, 2019)

In terms of the age of the respondents, a slightly different picture emerges when compared with the
2018 PBRF data. The age of respondents is showigime4.3.
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Figure4.3 Age of Respondents

The overall trend is similar when compared with the 2018 PBRF data, with most respondents being
considered middle aged, with smaller number in the younger and older age briacketscase

the specifics are slightly different, as the 2018 PBRF datashmre researchers in the-49 age

bracket in comparison to the 5@ age bracket. However, these differences are relatively small and
unli kely to significantly impact this study?os
Zealand.

Figure 4.4 shows the ethnicity of the respondents, which is very clearly dominated by those of
European descent. During the data collection phase, several respondents coaesedrtheimn

relation to the surveyods requirement to only
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indicated that they were of mi xed MUor i and

choosing just one ethnicity.
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African

Figure4.4 Ethnicity of Respondents

Whilst on reflection the decision to restrict ethnicity choices to a single category is questionable, it
does mirror the data collection constraints used in the 2018 PBRF round. The PBRFodata sh
mostresearchert beof European descent (55%), with 7% Asian ethnicities and fewer identifying
with the remaining three named categories. Interestingly, over 25% of researchers in the 2018
PBRF round chose not to state their ethni€TigC, 2019)

Figure4.5 presents the job titles of the respondents, which also reflects the data preséigadein

4.3in the sense that most of the respondents were relatively senior academics.
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Figure4.5 JobTitle of Respondents

The respondents in th#thel category specified their job titles as Tutor (x3), Associate Dean,
Head of School, Learning Advisor, Research Active Academic Developer, Independent Researcher
and Honorary Associate Professor. Respondents were also askibeémthey held a substantive
leadership position, such as Dean, Head of School or Head of Department. In total, 21 individuals

indicated they held such a position, which was 28% of the total number of respondents.
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Respondents were also asked to-ghdhtify their career stage, though no specific guidance was

given as to how to do so. The distribution across career stages is shegure.6.

Late Career
Academic 18

Early Career
Academic 22

Mid-Career
Academic 35

Figure4.6 CareerStage ofRespondents

Much of the analysis of the data in this research is based on thidesglfied career stage as it
bridges different ages and job titles. Just under half of the respondents consideretl/&dsetode

mid-career.

Respondents also chose their discipline using the first two tiers of flresbetaxonomy of
disciplines (bepress, 2021)with the option toself-report their discipline. The first tier of the

responses is shown kigure4.7.
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Figure4.7 Discipline ofRespondents

Generally, there is good coverage across a range of disciplines. One respondent indicated that they
had competence acrosseveraldisciplines, including history of science, public engagement with
science, and creative nonfiction writing practice. Five respondents chose -tdeséfly their
disciplines as built environment, creative technologies, desigiest design sociologgnd health

informatics.

The focus of this study is toconsider the plight of early career academics, and demographic data
was primarily collected to determine how representative the survey data mighthieepopulation

of acadent staff in New Zealand. The subsequent statistical analysis is primarily addressing
differences inthe data based on career stage to support the aim of the red®ailsh.further
analyses could have been conducted, for example considering differerasssaber demographic
factors such as age or gender, these have been precluded from this stugydasrtbedirectly
support the research objective. Potentially these analyses could provide an insight into how these
factors influence the lived experienof being interdisciplinarpased on age, gender and ethnjcity

however these analyses are deferred to further work.

INDIVIDUAL PERCEPTIONS OF INTERDISCIPLINARITY

Respondents were asked to sdéntify the extent to which their scholarly work was
interdisciplinary in nature, and to give their view as to how important interdisciplinary work was for

the future of the University. The distribution of responses is stiogure4.8.
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To what extent do you consider your work How important is interdiscplinary work to the

interdisciplinary? future of the University?
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Figure4.8 Individual Perceptions ofnterdisciplinarity

Mostrespondents considered their scholarly activity to have some degree of interdisciplinary focus,
with a few outliers who consider their work to be either not at all interdisciplinary, or only a small
amount. Interestingly, even though some respondentsotiee® their work as interdisciplinary,
most respondents believe that interdisciplinary work is important to the future of the University,

with the distribution of responses heavily skewed in this direction.

To facilitate these analyses, the first stephefprocess has been to transform the Likert scale labels

to numeric values as shown inTiable4.1.

Table4.1 Mapping ofLikert Scale toNumericScore

Numeric Value Likert Response

5 A great deal

4 A lot

3 A moderate amoun
2 A little

1 Not at all

The data for these two questions was divided into three groups according to career stage. The
distribution of the responses for the three groups to these two questions are shovwwlarsHherx

plots inFigure4.9.
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To what extent do you consider your scholarly activity to be interdisciplinary in nature?
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To what extent do you think interdisciplinary scholarly activity is important téutuee of the University?
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Figure4.9 Individual Perceptions ofnterdisciplinarity byCareerStage

In relation to their views on the importance of interdisciplinary work for the future of the university,

the three groups are more similar. Most responses in all three groups indicated a high degree of
importance. Whilst mean values as standalone pieces of data are somewhat nonsensical when
considering ordinal data, the impact of the outliers (as represeytie circles) on the distribution

is visible in how the means (represented as diamonds) have been shifted because of the outliers in

the lower ratings.

A KruskalWallis test was performed to see if there were any statistically significant differences
betveen the three groups with regards to these two questions. For the first question relating to how
respondents consider their work to be interdisciplinary,ptivalue of the KruskalWallis test is
0.059 with an U = 0.05. T htislbow statigjicpléy ssigrsficartt h a t
differences,although it is arguablyorderline. Given that the relatively small sample would be
sensitive to even a -hedtestgMasestillamledto gas some iDsight.Tides p
posthoc test indicatethat the early career group is different from the late career group, and again
borderline in terms of differences with the rudreer groupThe posthoc test shows thdlere is

no statistically significant difference between these two latter groups. rEmigorces the
interpretation of the plots ifrigure 4.9. The responses across the three groups to the question
related to the importance ofterdisciplinary work for the future of the University show no

statistically significant differences.
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Analysis has also been undertaken is to see whether there is a relationship between the extent to
which the respondents viewed their work as being imeiglinary and whether they viewed
interdisciplinary work as being important to the future of the University. The partial responses
noted earlier have been subject to an imputation strategy to facilitate this correlation analysis. The
strategy used has &e to replace incomplete values with the median value of the numeric score.
Whilst this strategy is relatively naive, analysis of the mean, median and standard deviation of the
distributions shown irFigure 4.8 before and after imputation shows little change and as such the
naive imputation strategg sufficiently robust in this instance. The data is shown plottdéigare

4.10.
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Figure4.10 Correlation ofDegree ofinterdisciplinarity withFuturelmportance

The degree of correlation can be determined
correlation coefficienty. In this case the value 0£0.40 which suggests at best a relatively weak
correlation. However, as the underlying data is ordinal inreaand not distributed normally, the

use of Pearsonds correlation coedndisanlyimautledi s n
as a baseline referenc&o further analyse the correlation, the yma r amet ri ¢ Spear |
correlation has been calculated, willo=0.43 suggesting alightly more moderate correlation. The

lack of strong correlation suggests that even respondents who do not considemtketio be

particularly interdisciplinary still consider it an important aspect for the future of the University.

INDIVIDUAL MOTIVATIONS FOR PURSUING INTERDISCIPLINARY SCHOLARLY
ACTIVITY

Respondents were also invited to identify their motivations foreraking interdisciplinary
scholarly work, with the option to select multiple answers as well as writing their own reasons. The
intention of this is to identify individual drivers for pursuing interdisciplinary work. The responses

are shown irFigure4.11.
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Figure4.11 Motivations forPursuinglnterdisciplinaryScholarly Activity

The response options for this question,hwiihe exception of the teaching focused option, were
derived from the literatur@Vinskel et al., 2014)Whilst this previous work has a narrower scope,

the responses are similar as a large number of respondents indicate that their motivations centred
around personal interest in novel approaches and enjoyment in working across different disciplines
(Winskel et al., 2014, p. 12)rhis mirrors the data iffigure 4.11. These findings link with the

|l iteratur e, wher e tosuccessfallg embagkeon interdisgiplirarty, individuals
should have a curious and inquiring mind, and be willingntmrporate perspectives from other
discipline® (Bridle et al., 2013, p. 3@ nd al ot ¢ héitsdii plinarity enc
curiosity, openness toew ideas, and intellectual flexibility, and thus their genahility to learn
andadapb (Szostak, 2013, p. 4Arguably, taking the first step through personal motivation may

lead to further interest in interdisciplinary work.

Fifteen respondents took the opportunity to provide more detailed responses to this question and
these additionacomments received through tluperrendedresponse to this question provide
further insight into motivations, though as relatively few additional comments were received there
has been no attempt to undertake a thematic anasi®ralshort excerpts armcluded here to

illustrate the nature of the comments.

In some cases, the responseseantirelyp r a g ma t This wds ¢he gnly jolfiavailable to me .

Other responsesimply replicated the options that were available in the raniswer question (e.g

fiMost of the interesting work is to be done on the boundaries of disciplines, and bringing
knowledge from one field into anotlie) . Broadly speaking, the ren
the necessity of interdisciplinarity in terms of research, andotoesextent echo the need for
teaching beyond disciplinary knowledge for addressing contemporary research challenges. There

was one response of note, where the participant commented:
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Universities will increasingly need to pursue twin track approachesdargds On the one hand

very traditional and often conservative methods of extremely narrow focus will still be
important and useful, but on the other hand it is my belief that such approaches are only
complementary to the increasing need to find new tlieateand practical solutions to
problems that require the fusing of broad ranging skill sets and methodologies. This is what

does and has always motivated me to cross fields of study.

Comments such as these certainly support the evidence in the litetafiiresuggests that

contemporary problems may be a driver that brings together interdisciplinary teams.

PERCEIVED BARRIERS TO PURSUING INTERDISCIPLINARY SCHOLARLY
ACTIVITY

Respondents were also asked to identify what may prevent them from undertakifigdiptiénary
work by selecting all the relevant options as well as defining their own. This data is shegaran
412
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Figure4.12 Barriers toUndertakinginterdisciplinaryScholarly Activity

As with the motivations, many of the options offered here have been used in previous work,
however the data from this study show differences in the barrierdeoadisignifican{Winskel et

al., 2014, p. 13)In the current study, lack of institutional support was identified frequently as the
main barrier to an individual interested in pursuing interdisciplinary work, with lackcofnition

in promotion mechanisms and research evaluations (PBRF), and increased difficulties in
collaboration and research design also being significant factbesse differences suggest that

whilst there is some overlap with international studiesttieaé are also distinct regional variations.
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In contrast to the question relating to motivations, a much larger group of respondents took the
opportunity to highlight additional barriers, a total of 24. In this case there was less overlap in
comments andhe options available in the question. There was also a larger number of comments
which makes a thematic analysis more useful. The full set of comments are included in the

appendices.

There areseverakey themes that emerge from these comments, for dgaaripck of time is noted

by three respondents, of which the following example is typical:

There is often no time to investigate partnerships in another discipline, let alone in my own

discipline.

Severalresearch studies have investigated the changimzdés on academic roles, and as a result

it is not surprising to see this issue arising here. It is difficult to argue that this is a situation unique
to academics pursuing interdisciplinary work and rather a shared experience as academics continue
to haveincreased demangsdaced upon thepreduced support and eroded professional autonomy
(Kinman, 2014)

Constraints that arise due to funding are also noted by ten of the respondents. The funding issues
seem to be an issue in terms of both how research funding is awarded in the first place, but then also
how internal gructures allocate funding, particular in terms of student derived income. For example,

one respondent commented:

University funding model, in particular when it comes to innovations in interdisciplinary
teaching. The question where EFTS go dominatesitieegkion, rather than what is best for the

students, and potentially interesting contributions to teaching practice and research.

It can be argued that this is a symptom of a wider issue that it is also commented stati®and
authority is distributel both between disciplinesnd by individuals in a system that encourages
competition rather than collaboratidesues related to authorind statusvere noted by ten of the
respondents, referring to bo#tatus imbalances related disciplines as wellas how authority

figureswithin the institution createdbstacles rather than helping to remove barriers

The nature of academic promotion and reward was also highlighted as a barrier by four of the

respondents, and here the interconnected natuhe dhemes emerges:

It is impossible to build in time with the current funding & promotional models. Anything that
makes publication more complex or slower is not just discouraged, it is actively punished

through the promotional system.
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This comment touches aall the themes that have emerged from the analysis of the comments,
including the increased difficulty of publication of interdisciplinary work which was commented on

by four respondents.

INTERDISCIPLINARITY AND INSTITUTIONS

Responénts were asked to reflect on how interdisciplinarity is perceived at their instittigume
4.13 shows how respondents see the terminology around interdisciplibarity used, as well as

their views on the extent to which interdisciplinary work is supported and valued at their institution.

To what extent are the terms mytigross and To what extent is interdisciplinary scholarly activity
interdisciplinary used interchangeably at your institution? encouraged and supported at your institution?

Not at all A little A Alot Agreat No Not at all A little A Alot Agreat No
moderate deal response moderate deal response
amound amound

To what extent is interdisciplinary scholarly activity
valued at your institution?

a 30 25 23

Z 10 3 5

Not at all A little A Alot Agreat No
moderate deal response
amound

Figure4.13 Interdisciplinarity at nstitutions

In comparison to the datarqvided in Figure 4.8, there were more partial responses to these
guestions. It is interesting to note that most respondents felt that the terms onods and
interdisciplinary were used interchangeably at their institutions. Formal definitions of the different
terms exist in the literature dating back to the 1970s, but, interestingly, these do not seem to have

been widely adopted or understood.

The questions releidg to institutional support and valuing of interdisciplinary work demonstrate
similar distribution of responses, though examination of individual responses indicates that
respondents did distinguish between these two concepts. Some respondents irditatetheir

institution such work was encouraged, but not valued. Other respondents indicated the opposite.
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As with the earlier Likert scale questions, the responses have been separated based on career stag

of the respondents. The split data is agaimshas boxwhisker plots inFigure4.14.

To what extent are the terms myltiross and interdisciplinary used interchangeably at your institution?

Early Career® I ©

Mid Career® I

Late Career®

D ——

1 2 3 5
To whatextent is interdisciplinary scholarly activity encouraged and supported at your institution?

Early Career I D
Mid Career ¢ I )
Late Career® I O
1 2 3 4 5

To what extent is interdisciplinary scholarly activity valued at your institution?

Early Career [ I D
Mid Career + I O
Late Career® I O
1 2 3 4 5

Figure4.14 Interdisciplinarity atnstitutions byCareerStage

The responses of early career academics in relation to how terminology is used at their institutions
shows a near normal distribution with a median value of 3 and spoeaslsahe full range of
possible responses. For the romreer group that distribution shifts more to the right, before leading

to a higher median value for the late career group. Whilst these differences may not be significant,
they may reflect how growttvithin a career makes an individual more attuned to factors that are

not directly within the sphere of their disciplinary expertise.

There are again more similarities in how the 4tadeer and late career groups see the support and
encouragement for imteéisciplinary work at their institution, though generally ro@eer
academics see less support than the late career group. The early career group show a more distinct
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focus on the middle ground, a pattern that is repeated in terms of how these grouttee wey
interdisciplinary work is valued. Whilst the data presenteBigure4.14 is limited by the sample
size, it does suggest that the perception of most acadsaiffcs that interdisciplinary scholarly

activity is neither strongly encouraged nor highly valued.

KruskalWallis tests have been applied to the segregated data, and for all three questions there is no
statistically significant difference between the responses in the three different career stages. This is
very likely to be influenced by the small sampiees, the high number of partial responses, and the

consequential sensitivity of the samples to changes in individual responses.

As a followup question, respondents were asked to comment andjoe institutional obstacles or
constraints that limit orhinder interdisciplinary research and the pursuit of funding for
interdisciplinary research #heir institution As there was no associated nvaltiswer questiora
large range of response&re received frond2 of the participants. Only a small sample quoted

in this thematic analysis of the commentgth all comments available in the appendices.

One of the main themes that emerge from the comments is related to how Universities are
structured, which mirrors taxonomies of disciplines and hierar¢thistductured into Faculties,
Schools and Departments. Tweisix respondents, over one third of the respondents, made
comments related to institutional structures, organisation and silos of knowledge that are difficult to
overcome. Ongarticipantcommentspecifically also indicates that the level of perceived support

for interdisciplinary endeavours is low:

My experience is and has always been in all of the universities | have visited that a great deal
more discussion about encouraging interdisciplinasityoiced than is supported through actual

structural change that would lead naturally to interdisciplinary research groups and outputs.

Another theme that emerged was the issue of funding, both the gaining of external funding and the
internal financial mdels that govern how organisational units function. Eighteen of the respondents
specifically identified that finances and funding issues were considered a barrier, with three of those
identifying concerns over the design of the Performance Based Redaamndh the primary
mechanism for research funding. Two respondents particularly indicated that their work did not fit

into the predefined categories of research assumed by PBRF with the comments:

PBRF also requires people to pick the right box and cradtrative that fits that box.

PBRF is an issue as well. My particular research foci are not explicitly represented by a PBRF

category and | float from one to another trying to find which works best for my outputs.
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Throughout the responses there is cledicetion of the interlinked and overlapping nature of the

barriers to interdisciplinary work. Take for example the following comment:

I have found | have to explain my work over and over again to different people in management

and administrative roles.ha very persuasive and a high achiev
of work | do, but | feel there is an extra hard sell needed for this sort of work. The PBRF system

does not deal well with interdisciplinary scholars. In all sorts of classificationar@edoth at

the university and nationally | find that my disciplines are not represented, so | need to select

categories that have relevance but donét reall

Not only does this refer to the specific issues of the PBRF system butdilsatés the challenge of
working in a system laden witberceived statusnbalances and the necessity to justify particular
directions of worko individuals in authorityStatus and authority issyesther through the roles of
particular individuals orbetween disciplines was identified by ten of the respondents with

comments such as:

Decisionmakers or managers can have fairly rigid ideas about disciplinary identity and what
research activity and outputs can and should look like.

There are individualscattered throughout the institution with specific beliefs and values,
which, often due to their specific disciplinary backgrounds, counter this narrative. The problem

arises when these individuals are in management or gatekeeping roles.

There is also aezondary problem of there being preconceptions and assumptions about how
interdisciplinarity should work out in research, particularly between social science and
humanities. The often unspoken assumption is that the quantitative disciplines have greater

weight and value than those that have a the qualitative core.

Again, whilst these themes are being considered in isolation, the comments often overlap different
themes and link them together. Here, for example, the comments make reference to disciplinary
identity, and specifically how this relates to disciplinary egocentrigiRmhter & Paretti, 2009)

This describes the lack of readiness to engage in educatigractice beyond an established
disciplinary confineand this is something thaften becomes established as a direct result of the

way thatuniversities are structured in silos.

Another linkage can be seen between the existendedaofiduals in authority not promoting
different approaches, as welliasbalancesn status across sktiplines. Both factors were seen to be

instrumental interms of encouragingcompetition over collaboration In total, nine of the
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respondents indicated that some form of competition was an issue, either at an individual level or

between disciplines. Thesews are typified by the following comments:

There is often a snobbery from the hard sciences, engineering, etc, about the value of other
disciplines, particularly social sciences. There is also a fear of engaging with indigenous
scholars.

Disciplinary silos still exist in the minds of many who have the authority to enable

interdisciplinary collaboration, keeping it a very low priority in some departments.

As with other comments, the interrelationship of themes is drawn out here with the concept of
disciplinary egocentricisngRichter & Paretti, 2009gain arising and with reference to the internal
structures of theuniversity. The significance of the role of internal structures in limiting
collaboration should not be underestimated, witlalso playing a role in another thenthat
emerges from the comments which is related to communication, access and awareness. In total,
eight respondents made comment related to these issueswandommentsfrom different
participants are given here as examples:

The internal structures of theniersity and how they are tied to the financial model make it
difficult to collaborate across disciplines. It's not impossible, but it takes a lot longer to build

relationships that can work across those structural divisions.

The main budgetargriver for Unis is EFTSEFTS are degree specific so middle layer
academic management are incentivised to concentrate staff time in disciplinary silos that relate
to teaching. The side effect of this is that staff miss out on opportunities to mingletheth o
disciplines informally and can sometimes be unaware that the answer to their research questions
is sitting in the office down the hall.At its worst this budgetary model extends to postgraduate
supervision, making it hard to supervise across disciliard even FTE allocation from grant
funding.

As the distribution of the survey was not limited to interdisciplinary scholars, it is not surprising
that some comments reflected support for the notion of disciplines and to some extent suggested
that interdsciplinary work was not as relevant as work in the established disciplines. Whilst only
three respondents made such comments, it is important to recognise these comments and their

implications. For example:

It is asinine to frame monodisciplinary studysasnething to overcome, rather than the essential
super structure of the entire enterprise of higher learning which allows conversations like this to
take place.
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Overall, there is a degree of thematic alignment between the issues noted as instituticaral bar

and the individual barriers noted earlier.

An additional metaanalysis has been conducted across all the responses in focused on barriers, as
the qualitative data on motivations was limited in comparison. This further analysis allows the data
to be coalesced into coherent and useful themes that incorporated both the individual barriers,
which technically should be considered as disincentives, and the institutional barriers. For a theme
to be labelled as such, it required at least two comments iootfitext of that section, though a
single comment in one section was often noted to a theme in the other section The original and
combined themes are shownTiable4.2. Following the development of the combined themes, the
data was renterpreted using the new themes to determine the number of comments that related to

these themes.

Table4.2 Combined Themes

Individual Barriers Institutional Barriers Combined Themes

Time and effort Structures and silos Siloed organisational structures (3
Funding Funding External research funding (17)
Financial moded PBRF Authority and statugl?)

Promotion Communicationand awarenes: Workload (10)

Authority and status Administrative support Organisational culture (30)

Difficulty in publishing Competition over collaboratiot Governance (20)
Academic identity Time Recognition (25)
Authority and status

Pro-discipline comments

Severaldecisions were madby the researchen finalising the themes. For example, internal
financial models were collapsed into governance along adthinistrative support, even though
finance and funding were often used interchangeably. The recognitior ith@rporates difficulty

in publishing, promotion and academic identity. The other groupings are relatively intuitive, though
it is worth noting hat there is a certain degree of overlap betwsatus and authoritywhich

includes both intepersonal and intediscipline elements, and organisational culture.

The number of comments attributed to each theme can be used to approximate the relative
importance of the themes. This makes it clear thastloed nature of organisational structures is

one of the biggest barriers to ee¢ome to allow interdisciplinarity to flourish in universities,
followed by organisational culture, recognition and goveceaiit is, however, worth noting that

other research has suggested that structural change is only possible if issues such as publication

recognition and promotion are first addres@ddsey et al., 2012)
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INTERDISCIP LINARITY AND NEW ZEALAND

Respondents were also asked to address specifically three questions related to the external

environment. The responses to these questions are shéigure4.15.

To what extent does PBRF value and reward To what extent is interdisciplinary scholarly activity
interdisciplinary scholarly activity? encouraged through other funding programmes?

50 50
40 40
30 30

20 20

No. Responses
No. Responses

10 10

0

0 0

Not at all A little A Alot Agreat No Not at all A little A Alot Agreat No
moderate deal response moderate deal response
amound amound

To what extent do employers value gradates with
interdisciplinary knowledge and skills?

50
40
30

20 14

No. Responses

10

0
Not at all A little A Alot Agreat No
moderate deal response
amound

Figure4.15 Interdisciplinarity in theNider New Zealan&nvironment

The number of partial responses for these questions are the highest in the survey which perhaps
suggests that some respondents were not sufficiently familiar with the matter to feel confident in
their responseDespite thisit is apparent that respondeihizd the view that the PBRF evaluation

does not value or reward interdisciplinary scholarly activity, and this has already been noted in the
previous section. Whilst other funding mechanisms are perceived to better support this type of
work, there is potdral to reconsider how funding mechanisms can be improved. Finally, there is a
very broad view on the extent to which industry values interdisciplinary skills and knowledge in

graduates, though the distribution is slightly skewed towards the more positive.

As with previous questions, the responses have been analysed across the three career stages of th
respondents. The distribution of responses for each of the questions across the three groups is

shown inFigure4.16.
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To what extent does PBRF value and reward interdisciplinary scholarly activity?

Early Career I
Mid Career I D
Late Careert ) D
)
1 2 3 4 5

To what extent is interdisciplinary scholarly activity encouraged through other funding programmes?

Early Careert I D
Mid Career® I D
Late Career® I
1 2 3 4 5

To whatextent do employers value graduates with interdisciplinary knowledge and skills?

Early Career® # ©
Mid Career + JI
Late Career ® I
1 2 4 5

Figure4.16 Interdisciplinarity in theNider New ZealandEnvironment byCareerStage

Of all the questions in thsurvey, the responses to these three questions show the least variation
between the three groups. This mag due to the low number of complete responses to these
guestions in comparison to those analysedrigure 4.9 and Figure 4.14. Speaking generally,
neither of the three groups see the PBRF system as valuing or rewarding iiplerdrgcwork,

though the early career group are slightly more positive overall. The groups share similar views on
how interdisciplinary work is framed in other funding mechanisms, and whilst this may be seen as

an improvement on the PBRF system, it isdhaa ringing endorsement.

In terms of how the groups see the usefulness of interdisciplinary skills and knowledge to
employers, both the early and mudreer groups have a normally distributed view. Late career
academics are perhaps slightly more positg a group, though there are a very small number of

responses (15) by this group to this question. For all three questions, a Kiaksltest has
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indicated that there are no statistically significant differences between the responses of the three

groups.

SUMMARY

This chapteranalyses data from a national survey of academic staff to identify their motivations for
undertaken interdisciplinary scholarly activity, and any perceived barriers that prevent such work.
Results from the survey indicate that the perceived barriers \w Z¢alandare similar to those
identified in the international literature for which many solutions have been proposed, though few
implemented successfully. The thematic analysis in this paper has highlighted the potential reasons
why these solutions havenbeen successful, namely the complexity and interlinked nature of the
barriers. There are clearly some systemic issues with the way that universities are structured and
governed that can be barriers, however these extend beyond the university andoaeel ingon
academic staff and institutions by the wider policy and funding landscape. As such they are difficult
for an institution to influence, particularly as it was noted by several survey respondents that middle
managers and senior leadership in ursitess are often not fully supportive of changather than
address the barriers directly, this research suggests that tlaeneésl for specific career guidance

on how individual academics can undertake interdisciplinary scholarship in a discigtine

institution that align with the motivations stated for undertaking interdisciplinary scholarship.
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Chapter 5: Letters to a Younger Self

This chaptempresents the data collection and analysis relating to the narrative methods tred in

second phase of this reseavdhich leads to the formation of advice for early career academics

OVERVIEW

The notion of writing a letter tayounger self has gained considerable traction in recent years, and
examples abound on the internet of indiatyy including high profile celebrities such as Victoria
Beckham, using the method to trigger a proce:
sharing advice with others. This approach has also been utilised in academic research, for example
with established academics reflecting on how they learned to handle rejé&dgioly 2021)and

sharing strategies and guidance tfee benefit of early career workers in various industries such as
social work(Bennett, 2018pr sports scienc€szedlak et al., 20219 name just two.

The work presented in thishapterwas inspired by the work of Enright, Rynne and Alf{@917)

and utilises a similar method grounded in narrative research. Josselson argues that narrative
r es e arrooted in smterpretive hermeneutics and phenomenology, strives to preserve the
complexity of what it means to be human and to locate its olisBrsaf people and phenomena in
society, history and timie(Josselson, 2006, B). This research utilises the concept of a lettea to
younger selfto capture the lived experience of academics who have undertaken interdisciplinary
scholarly activity The goalis to identify strategies that could be useful for early career academics
wishing to pursue interdisciplinary scholarly activigiach participant was simply asked to write a
letter that outlined to their younger self what they knew now about their caa¢énely wished that

they had known whilst starting out.

A thematic analysis was used iterpretthe letters that would allow the generalisation of any
specific strategies proposed by the participahitee approach to the thematic analysis used in this
work was the reflexive thematic analy$RTA) proposed by Braun and ClarkBraun & Clarke,

2006, 2021h)This approach to thematic analysis was chosen as it emlih@ree s e ar cher 6 s
role in knowledge production. In addition, codespresentt he r esear cher 6s i r
patterns of meaning across the dataset. RTA i
interpretive analysis of the data conducted at the intersectiotneofdataset, the theoretical
assumptions of the analysis, and the analytical skills/resources of the res@raber& Clarke,
2019)The reflexive approach to thematic analysis was chosen over coding reliability approaches

such as those presented by Jofe (2012) and Boyatzis (1998). Theselagpfoaus on accuracy
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and reliability when coding data through the use of multiple coders, and assume that themes are
identified by the researcher rather than generated by the researcher through an interpretation of the
data(Braun & Clarke, 2021a)Similarly, the reflexive approach was used in favour of codebook

approaches to thematic analysis as the relatively small corpus of data is easily analysed without a

highly structured approach and hierarchycarganised codes and themes.

The analytic approach foa reflexive thematic analysis an organic process that starts with
familiarisation of the data, then continues iterativaty recursivelthrough coding and recoding,
theme development, revisiand refinement. The coding process is also an organic and evolving
process that involves noticing potentially relevant meaning in the dataset, tagging it with a code,

and ultimately building a set of codes from which themes are developed.

Given therelatively small corpus of letters, no attempt was magé¢he researchdo develop an
explicit text segmentation strategy. In additiseyerala-priori codes were used as a starting point

of the thematicanalysisthat were determined as a result of thealysis of the qualitative survey
data presented in ChaptBour. Those themes and associated codes were: siloed organisational
structures, external research fundirgatus and authorityworkload, organisational culture,

governane, and recognition.

The apriori codes were used as the research specifically aimed to find strategies for dealing with
the barriers to interdisciplinary work that had been identitieolighthe analysis was not restricted

to these codes. An iterative approach of reading,irtggand coding was employed as the letters

were read. When data could be coded then this was done, however other interesting statements were
tagged with a generic code. Once all letters had been read, this corpus of tagged text was examined
to determine an commonality that were significant enough to become formal codes. Once new
codes had been determined the letters were again read-eodiece This process was repeated until

no new codesvere developednd the final thememlentified as a result. The theatic analysis is
therefore based on a combination of deductive and inductive cd&liimgarly, the coding process

used both semantic and latent coding but neither were prioritised over the other. Given this lack of
prioritisation, semantic codes were d®ping when meaningful semantic information was

interpreted, and latent codes were developed when meaningful latent information was interpreted.

Participants for the study were recruited through the survey that identified the barriers that
interdisciplinay academics. The inclusion criteria were that academics needed to consider
themselves as midor late career academics and that their work would be considered mostly

interdisciplinary. In total, seven letters were received that were used in the analysis.
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DATA AND THEMES

The seven letters used for the analysis in his paper differed significantly in terms of style, focus and
length. Given the very open brief for writing the letters, this variety is not surprising. Most of the
letters focused on general top, howeverall included specific reference to key events or
circumstances that had clearly been significa
length of the letters varied from 523 to 2380 words, with an average length of around 1860 wor

The thematic analysied to the development aflditional themes in the text of the letters: curiosity

and open mindedness, collaboration and networking, patience, methodological flexibility, and
identity. It was noted that in many cases a given piece of text in the letters may have been coded to
align with multiple themes. Each of the themes and associated strategies for success are discussed ir
the next sections, noting that neither the governarmreworkload apriori codes were utilised

because no aspects of these themes were identified in the letters.

Siloed Organisational Structures

The quantitativesurvey data from the first phase of this research indicated that siloed organisational
structures wre considered to be some of the most significant hurdles to overcome when
undertaking interdisciplinary scholarly activitidaterestingly there was not a strong focus on this

in the current thematic analysis. Only two participants made any referetiig igsue, and in both

cases provided direct advice on how to manage the issue. For example, one participant noted:

The most unhelpful thing you will encounter is where specialisations and subject areas are used
as walls. Where they seem to provide daiersense of safety if you stay within them and block

yourself off towards other disciplines or ways of thinking.

This participant goes on to encourage their younger self to simply step beyond the walls and find
new people and new ways of working. Sinlifam second participant implicitly acknowledges the
presence of siloes in their letter but focus on a specific strategy to navigate them whilst talking

aboutuniversity committees:

But you can use them to find peamithat gditihga t ot he
involved with programme reviews was the best optidtgets you past the committees and into

the departments you wouldndét otherwise be invit

Both comments reflect a certain level of accepéato the status quo of institutional structures and
instead suggest that interdisciplinary researchers need to navigate around the barriers rather than try

to overcome them.
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External Research Funding

External research funding was mentioned by four ppsits and typically their comments
reflected the same level of acceptance of the issues. To provide context to the importance of
managing research aspirations, one participant comments on the national research quality

evaluation:

Yes, they are *******x axercises designed to keep putting the research income where it has
al ways gone. But you cané6t avoid them, and per
earlier will be one way to build a better perception of what you do.

Later in their letter, theame participant also comments:

There isnot much you can do to influence the
mechanisms are hardly ever going to support the work you would choose to do.

They then go on to discuss the importance of collaboratioeweloping funding proposals, which
is also touched on by another participant who expands on their previous commentary about siloed

organisational structures:

Yes, you will get annoyed by institutional boundaries and administration constructs trying to put
you back into the silos where you seemingly belong. You will get frustrated by funding models
that rely on those silos. But just ignore them. Truth is: you will have a hard time finding people
who are good at attracting money, and at the same time sdenhéppy and content with their
work in a good way. Work with the people you like on the stuff that you like. And the rest will

follow.

This comment shows the themes are highly interconnected, touching as it does on organisational
siloes, extaral funding and the important of networking and collaborati\dore interesting is the
insight regarding happiness and productivity that speaks intimately to how aspirations can often be

lost in the pursuit of funding and perceived successes.

The role of he national research evaluatierercise was commented on by several participants,

rarely in a favourable lighEor example, one participant indicated:

It is also important to carefully place your work within the PBRF framework. Not all
disciplinary paned recognise educational research in that discipline as valid (something that
HERDSA has protested), so make sure that neither you nor your research partners are

di sadvantaged by the 6featuresd of the researct
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Another participant noted that the exercise is one of having to conform to preconceived

constructions:

Many people will say they value difference whilst challenging and questioning that your PBRF
should be specific to one field. The ones from the one field youittKind your work weird,
because is not quite fitting in A, or B, or C. And as your ideas will likely look different from
mainstream, you will need to be patient and search hard to find the people that will value what

you can offer.

The strategyproposed here for dealing with this again is intertwined with other themes, namely
networking and patience. As with organisational silos, throughout the letters there seemed to be a
degree of acceptance of the fact that external funding was problema#tgaintsomething to be
worked around rather than addressed faceTtwwse workarounds included looking for funding

sources that were targeting perhaps more applied research, with one participant indicating:

I nterdisciplinary r eheleaabricend,i seindtere adyi Ifyundmrirge
Funding wil/| be difficult, in particul ar becau
bringing different fields together, but use known knowledge and methodologies from each. The

(valid) argument thatnown methods and results in one field can be novel in another is hard to

sell.] 6ve found that obtaining fundintgprn &cteiacsag e r
type of work (e.g. the Earthquake Commission), for (in education) for reseasekl

educational change projects (e.g. Ako Aotearoa).

Status and Authority

The existing ofproblematic issues relating to status aodhoritywere noted in six of the letters
These included comments thatthe behaviour of, and relationships with, individua authority

as well as aspects relatedperceived status issues acrdsgiplines. On participant notes the first

of these with the suggestion that their younger self should avoid taking positions where

managerialist characteristiase observablet ghe interview stage:

Pay a lot of attention to the few individuals in the top leadership positions in any place that
makes you a job offer. Right now you simply have absolutely no idea how crucial it is who that
person i s. They do mdnany bageg they tare rather average butithey s ;
understand that their role as leaders is to remove obstacles and support their people do great
things and have fun. Run away as fast as you can from academic leaders whose job is to
Aopti mi seo n teduceaasty, aoréaseadvenoe, and AmMceon age everyone.
relatively easy to spot them, just look at who they surround themselves with. If their teams are

full of incompetent and obedient people, say no to the job offer or find an exit stratkgy ea

rather than later.
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Whilst this strategy may help avoid issues relatinglytsfunctionalrelationshipswith managerial
leader given the growing dialogue around the neoliberalisadiwh the rise of managerialismtime
academy it is perhaps not vialdh the longer term. Aother participant also notes the existence of

problematic relationthat arisevhen dealing withndividuals in management positions:

At some point you will butt heads with someone in aalbed leadership position. They have

their own agendas, and as much as they have the power to change things around you it is
important to recognise that they benefit least from change. There will be threats, | am sure.

There will be commands and edicts to do certain things, with rewards if yoando

puni shments i f you donodot. You have to choose
people really see the value of being interdisciplinary. Think about it, departments, schools and
faculties are all discipline based power structures and evegygou stand for essentially

erodes those power bases.

This commentary echoes some of the points made about silos and funding, that the institutional
gatekeepers will exist and the way to deal with this involves patience and prioritisation of what

issues should be tackleéinother participanalsonoted that:

| was often told by professors, mentors etc that | needed to do a lot of communication work to
ensure other disciplines would understand the \

work.

Combining these two insights suggests that it is notgastmunication that is important, but also
how communication occurs. Being confrontational or dogmatic is likely to be cepnoiductive,

whereas consideration and thoughtfulness would not.

Whilst most of the commentanglated to theheme of status anauthority were focusen the

behaviour ofindividuals, some comments were made around how disciplines themselves seem to

have
Interdisciplinarity, when promoted in relation to the humanities, is often code for a perspective
that suggests thah u mani t i es research is inherently &éso
relevance by becoming more directly intertwin
sciences.

Organisational Culture

The culture of an organisation was commented on in sevethkdétters, in some cases just as a

statement of what the culture is. For example marticipant noted:
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You will notice that many scholars (particul ar
interdisciplinarity. They still have the image of thedoscholai who works alone in his office,

publishes alone and has personal insights that at the end of the day reflect their standing in the

field.

Interestingly here, the comment also touches on the recognition theme by indicating that the
perception ofstanding in a given field is related to individual work. In a similar vein, another
participant touched on the perception of leading collaborations and how successful collaborations

can be developedecause od collegial culture:

Everyone brings their sgialty to the table to tackle the research question. You will be criticised

for not Ol eadingd your own r e s-leagingalot. Ipfoumdg r a mme ,
t hat Shul mandés concept of Pedagogi cal eContent
colleague brings the disciplinary knowledge, | bring the educational knowledge, and together

we work out how to do teaching and learning in the discipline. Neither of us can do that without

the other.

Another participant notes the importance of individaaions and behaviour in the establishment of

good organisational culture:

The | ast thing that |l want to talk about is a
being patient, being mindful of coming across belligerent and stubborn, anttkiogdights.

There is a reason for this. If you go down this path then it impacts everyone around you, it
changes the feel of the office when you go to work. It actually reinforces the divides that you

are wanting to overcome. Your behaviour influencesrghing around you, and if you want to

enjoy being at work then you need to remain positive. It is hard choosing the interdisciplinary

path, but remember the first line of the snow codespect gets respect. Do things that help

people out, even ifitmans you donodot always get your stuff
the organisation every day. In the long run, not only does this mean that your ideas get judged

on their merit (as opposed to the fact they came from you!) but it is the best wajdtthbui

community of support that you are going to need to survive.

This commentary indicates not only that individual behaviour influences culture, but also that it is

almost a prerequisite for effective networking and collaboration building.

Recognition
Issues related to recognition were presem@stof theletters received, in many cases overlapping
with themes such as external research funding, but also in relation to internal processes such as

promotion, and the process of moving between positiarseXample, one participant noted:
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Some of your best work is either not going to get published at all or will be in less prestigious
outlets. You will still have to play the game and show a long list of publications when you apply
to jobs and grants, buetier to realise earlier that you can produce great work in projects that

have no funding or are published in small venues.

The strategy presented here relates to both focusing on the most appropriate outlet for research
rather than journals that are pewvesl to be the best journals, and also promoting a more

entrepreneurial approach. In this context, entrepreneurial is used to mean the adoption of effectual
thinking as opposed to new venture creation. Recognition of research outputs was a common topic,

with two participants promoted similar strategies for this. The first participant indicates that:

Besides my own interdisciplinary work, |1 have a number of projects that | would call more
6traditi-subject(édcadensia devglopement in my case) rekedthis helps me ward
of f some of the criticisms that I mentioned ab

the issues with funding and PBRF). | found it helpful to think of interdisciplinary research as

one piece of my overall research portfolioclo | | eague of mine introducec
of the research portfoliod years ago. He treat
You want to have some 6cash investmentso, t hin
publications. Hwe v e r , you al so want some higher risk,

ones that have the potential to make a splash, and the ones where you will once again have no
real clue about what is actually happening, which is where all the excitemerstifkdwvith
an investment portfolio, what is right for you depends on where you are in your career and

where you want to go.
Whilst the specifics of the strategies are different, the second participant comments:

One strategy to consider is keeping oneife@ disciplinary camp, that keeps you out of the

arena as you arenot suggesting that di scipline
approaches are something that extend the disci
generally hold th&eys to the door of promotion and with house prices these days you are going

to need to get promotetkeeping a disciplinary stream of research ike everythingi a

double edged sword. It keeps a lot of doors open, you can publish in recognisels joamea

easily, you can apply for funding with more chance of success. But if you do too much of it then

the momentum of that work will override everything else. You need a plan to balance the work

that you do, and also help you decide what not to do. Mibased on having different layérs

like an onion. There are only three layers, the coremtldelle and the fringeThe middle layer

includesthings that have some relationship to the core, though perhaps a bit loose. And the

fringe is the weird and wacky stuff that is outsidsing a Kanban approach, you can only work

on a certain number of projects in each layer at one time, so when s@methirtomes up you
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need to decide where it fits and how much capacity you hBhviek about how you use

postgraduate students héré often choose to superé@dlasters students that are in that fringe

because it is an opportunity to explore differentgbiwithout taking too much time away from

what is in the core. Over time, things will move from one layer to another, and some will

di sappear compl etely. Donot fight t hat , it i s

everything will work out.

Whilst this participant recommenasaintaining a cap on the number of projects they are working

on, another participants suggests otherwise:

In the next work environment, | was again seen as an HCI resaanohereptiod | did the
people testing stuff. | was inedl into lots of projects by colleagues. | always said yes. |
travelled to see things, | learnt a lot. | built rapport with colleagues and with participants |

invited in as o6userso6 for trials, one i n a museée

In this example, recognition can be interpredsdhow potential collaborators view a person. By
cultivating a presence in a particular field, in this case HCI, this potentially allows collaborations to

emerge and networks to expand.

Curiosity and Open Mindedness

The necessity for maintaining an opemdand remaining curious was present in some form in all
the letters.Some, for example, note that maintaining an open mind can be a transformational

experience:

But keep an open mind. Find out how these people tick. How they think. How they create. It
might, no, it will change your way of thinking. Yes, it will also challenge your whole world. But

it's worth it.

Similarly, others note that engaging with othersndae challenging, but at the same time

exceptionally rewarding:

It will be hard at times, and you will need to be receptive to what is new and different. You
should approach each topic and encounter with others, with an open mind and be prepared to get
surprised, intrigued or to be challenged in your own perspectives. But you will see there is
beauty on the difference, and the contributions that heterogenous groups of people can bring to a
project in terms of innovation. You will learn that all perspectivage value and that together

these multiple ways of seeing the world help us with a more holistic view of why things are how

they are.
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As all of the participants were relatively senior and established academics, it is possible to highlight
some of thelongerterm rewards that are associated with open mindedn@sg. participant
indicates that over time the keeping of an open mind opens up the ability to communicate and
navigate effectively across different disciplines, which leads to being seen as wettieawhole

collaboration process:

It is great to be curious and to have multiple areas of interest. In time, you will see, you will be
able to navigate different universes and you wifllrsrooms where you will be the one bringing
ideas together, fadidting connections which will contribute to create new knowledge and

innovation.

Networking

As with opeamindedness and curiositgll the letters dealt with the importance of networking as a
means to develop connections and projedtse participant suggsts that the central theme to the

emerging network should be people who are passionate about what they do:

Surround yourself with people from other disciplines. Talk to them. Listen to them. Work
together with them. Work together with the people who &g, Iwho do the stuff that's
interesting. Who radiate passion through their vior&gardless of the discipline.

Whilst less specific in how to network, another participant notes that effective collaborations can

lead to long term relationshipsd podudivity :

Seek out those who wish to collaborate with you, they can often be found in or around your
home discipline if you have one outside education. For me, the fact that | had an MSc in
astronomy helped me a lot to gain the trust of the colleagueseimcecand engineering. To this

day, science education work is a reasonable fraction of my work, though | have branched out to
other disciplines now as well. | found colleagues my age and roughly my academic rank, and

worked with them in first instance. lilstvork with some of them 12 years on.

Interestingly, the reflection that this participant worked with people of similar age and position in
the organisation would contradict the ideas held by many that mentoring from more senior
academics is the only wag build effective collaborations. This focus on peers also extends into a
comment from another participant, who encourages people to extend their network as widely as

possible:

Try to expand that diversity as much as possible, go out of your wegllédborate with your
peersod coll aborators i f possible, engage in as

your PhD you realise how rare these opportunities are.
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As with much of the content of the letters, there is considerable overlap d@osss{ with one
participant indicating that opemindedness is important when to comes to networking and potential

collaborations

Otherwise, good luck; and be open to a variety of potential collaborations no matter how

unlikely or unanticipated they mage.
Similarly, another participant speaks of networking as a solution to the challenges of recognition:

Recognition and value will be hard at times, because not too many people are able to see what

you see. You will need to find your own crowd.

Patience
Severalof the letters indicated that that the interdisciplinary path is not without challdrayesyer
encouraged people to have patience and enjoy both the process of becoming interdisciplinary and to

see the challenges as opportunities:

Overall, life will be fun and you will learn. You will meet amazing people, have so many
incredible conversations and overall you will have brilliant outcomes. Life will be fun. And you

just need to be patient and enjoy the many hurdles on the way.

One participant alstrought together curiosity with patience, and advised towards simply being
interested in what other people are doing and allowing them to propose potential collaborations

once a certain level of trust has been established:

Be curious about what they do awthen you see an opportunity then ask them questions that

might help them see other ways of looking at their interests. Metaphors and similes are a great

hel p, if you see a pattern between what they a
tel. Asi mpl e fAis that a bit l|likeé..?0 is a powerfu
suggest collaborating and trying something new. There is a real element of power and control

when it comes to knowledger ead Foucault i f Bytthepodeois fust bel i e
perception and the control is irrelevant, so leave it with your colleagues to have. It takes time,

but when they trust you arenodot trying to take

productive relationships.

M ethodologicalFlexibility
The ability to work in different ways and be familiar with different approaches was highlighted as
an important aspect iseveralletters. One participant commented in a way that suggests

flexibility is strategy for being involved in thmost interesting types of research:
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As for the positive aspect, | would suggest that some of the best and most interesting forms of
research are indeed those that meaningfully combine methodologies from a broad array of

approaches.

Another participant higlights thatthe ability to think in different ways is an important skill in
developing the competence and ability to communicate across disciplines:

A

Equally important, diversify your skills methodsi s e . Ot her wi se, itéds goin
thanl5yesw t o finally realise that #dal.l model s ar e
course you are taking on research methods? Pay attention and do more with it now because very

few grad students have that kind of exposure to a variety of methodologiesha
complementary ways of thinking across disciplines. Grow the language and the openness to

other research paradigms and cultures, it will save you some headaches.

The value of that ability is reinforced by another participant, who idedhtifiat disciplines often
have a set way of working and that to work collaboratively in thewagtdoes require a certain
ability to understand the ways in which this discipline works as well as to influence the mindset to

allow access to different ways wbrking.

Each discipline has its own ways of doing things and its own epistemology and ontology. Those
academic micraultures, as Martensson and Roxa coined them, are very well established. You
will have to navigate that, in particular convincing scigistand engineers that not doing a true
experiment (randomised control, randomised effect group) is valid, and in a lot of cases in
education, the only (ethical) option. You will often encounter people who have a set
methodology, and will tackle any reselarquestion with that methodology, or only tackle
research questions that can be approached with that methodology. There is great fun in going
out of your methodological comfort zone. The research question drives the methodology, not

the other way around.

Interestingly,all the participants that referred to methodological flexibibfgo indicate that in
some way there is value in this, particularly in terms of research novelty and enjoyment of the

research work.

Identity
Issues that related identity were not as common as other themes, such asnopeledness and
networking, but still came up sufficiently for the theme to be developed. One participant noted that

their interdisciplinary journey had never resulted in feeling they were in thieplagce:

I chose to go into postdoc positions for a while, and they were certainly fun times. If you decide

to go into academia, you will do well at it. But you will be faced with a lot of choices. What |
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found is that | never quite found a home, | alwhgfsa little out of place. That was hard to deal
with to begin with, but once you accept it then it becomes a fantastic opportunity to explore
different ideas and do things in different ways.

The sense of identity is also linked to networking by angibeicipant, who notes

The first thing to realise is that you are not alone. The person sitting next to you might not feel
the same way, but somewhere in the University you work at there will be many who feel the
same disconnectedness that you do. Sotfiath. The quicker you build that network of people,

the easier it will be to come to terms with that feeling of being out of place.

This quoteindicates again the interconnectedness of the themes, but also shaesnthatf themes
are actually solutionso other themes that could be considered problematic. This is explored in

more depth in the next section.

THEMATIC SYNTHESIS

The letters and associated thematic analyaigereinforcedfindings fromthe survey phase of this
researchthereis clear evidece that the participants in this phase of the research are motivated to
undertake interdisciplinary work fagimilar reasons as identified in Chapter Fouamely enjoying
collaborations across different disciplines and personal interest in novel regeastions and
methodsWhilst the letters certaip acknowledge some of the barriers highlighted in Chdpaer,

some of these are either not present at all or simply accepted as the status quo and something to
navigate around rather than address headlo@.most obvious of these is the siloed nature of the
institutions, which inTable4.2 wasthe most prevalent barrier to interdisciplinarity. In other cases,

the barriers were noted but specific suggestions were made on how to address these.

Most interestingly, in many casestthemes developed during the analysis indicate how particular
strategies can be deployed to address many of the barriers and negative aspects of interdisciplinary
work. The most notable of these is the theme of networking, which was used as a waydufigprovi
assurance over a sense of identity, to resolve issues related to the challenges of external funding

and to address institutional siloes.

The purpose of the thematic analysis was to determine specifically what strategies could be useful
for early carer academics who might choose to pursue interdisciplinary work. The collection of
letters, the thematic analysis, and thgecific strategies can all be coalesced into a set of
suggestions for early career academics. Whilst future work may frame thlsttey dack to early

career academics, the approach useé&tmyght, Rynne and Alfrey2017) the current suggestions

are framed aa set of dictums that can apply in many situations.
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Those proposed dictums are:

Donbt sweat tYesthebstrugturesof thef University might seem like it is creating
problemsthat make it hard to do the work you want to, but this is a big issue to change. Start

small, any collaboration across disciplines is a big win.

D o n 6 yourlegotget in the wayBe prepared to be second fiddle on funding applications

aim for small applied grants in the first instanBat do think about how you develop a coherent

narrative around what you dmd maybe focus on the research itself ratten the funding.

Tread lightly. Not everyoneis going to be supportive of what you want to do and being
confrontational or dogmatic isndt going to mak:
find another way to communicate and engage. Sometimes the more circuitous path is the fastest.
Respet gets respectBei ng i nterdisciplinary doesnot me an
are somehow bad or not need@édke time to work out how people think and be prepared to

help someone with their research and teaching, even if it is not directgdredawhat you want

to do. Youdl | |l earn some of their |l anguage whi
future.

Balance is key.Try to keep a good balance of everything, for example between research,
teaching, and service. But also think how @him each of those there is an internal balance.

With your research, think about how can keep a range of activities going that help you establish
credibility without shutting yourself off to new ideas.

Stay curious.Don o6t think of ymyas staieadsuachanginy. Keep dskinge a c h i
what else is out there, what can be done differently? Whilst you will be challenged along the

way, you will find new ideas to work with and learn more about other disciplines.

Find your people.You will thrive if you work with people who share your passion for working

in different ways and are excited by the work they do. Look beyond your discipline

Learn, adapt and evolve.There always different ways of framing and tackling research
problems, take some time to unstand how other people might view the problems you want to

tackle and be prepared to try it their way. You will learn something new and can add it in to

your toolbox.

Home is where you hang your hatlt is more likely than not that you will end up in a part of

the university that makes you feel alike a fish out of water. But whilst you can see this as a

problem it is also an opportunity. When the people around you think and work in different ways

it is an opportunity to ask questions and fin

vicinity of likeminded people to feel a sense of belonging.

Whilst this collection of advice may seem both glib and obyitus often the simplest suggestions
that can have the biggest impatt is worth noting that not all of the dicta will apply to all

individuals in all circumstances and any advice they contain needs to be appropriately
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contextualised and operationalisethe proposed dictums are clear, easyunderstand, and

coalesce the experience of established interdisciplinanaars accessible way

SUMMARY

This chapter has presented the results of a thematic analysis that utilised the concept of a letter to
oneds Yyounger esperierfces bf@stablished interdesciptinhrg academics and explore
common themes and strategies for how to survive the challenges of an interdisciplinary career. This
process has produced a condensed set of suggestions for early career academicseim logip th

their journey.

The work is limited irthe sense that the number of participants in the data collection was relatively
small, however they do cover a varied set of disciplinary perspectives. Similarly, the current level of
advice is offered at a relaely high level of abstraction that still needs to be contextualised and

made concrete for any given individual.
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Chapter 6: Discussion

This chapterfurther discusses the findings diis researcland puts them into a broader context.
Given the complexity of preaéing the findings acrodsoth phases of the researehsummary of
the findings is presented firdgllowed bya discussion of the direct implications of the results, and
thena discussion of thevider implications for leadership. The chapter concludés & grounded

speculatiorthat discusses how tharriers to interdisciplinaritgould be addressed

SUMMARY OF FINDINGS

The results of this study have been presented in the predadinghapters that correspond to the

two phases of the researthe national survey of academimsd the building of some initial advice

for early career academics based on the curation of experience used by established interdisciplinary
scholars.This section briefly summarises the results of each phase and thessdscthe findings

in a broader context.

Survey Findings

Broadly speaking, the results of th&rvey confirm and align with similar studies already
published. For example, the quantitative survey data shows that the main motivations for
undertaking intedisciplinary scholarly activitynclude personal interest anenjoyment related to
working in new ways with different discipline3his finding is similar to that of Winskel et al.
(2014) Whilst some similarities in the barriers to interdisciplinary work watedothe current
study differs somewhat from the work of Winskel et(2014)in that alack of institutional support

was identified frequently as the main barrier to an individual interested in pursuing interdisciplinary
work, with lack of recognition in prontion mechanisms and research evaluations (PBRF), and
increased difficulties in collaboration and research design also being significant fadts.
suggests that whilst there may be some ability to draw on the international literature in this area that

there are issues that are locale specific that are worthy of continued study.

One of the main insights that arises from the quantitative data is the relatively weak correlation
between how participants viewed their own degree of interdisciplinarity andalsmwviewed
interdisciplinary scholarly activity as being important for the future. The lack of correlations
suggests that even those academics who would consider themselves as unaistaglimgbased

work still see interdisciplinary work as being iorpantfor the future
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Whilst the potential for biases in the survey are acknowledged, for example the inclusion of specific
questions related to the PBRF research evaluation exercise, to not include such questions would not
capture any of the specific lale insight. Certainly in regards to the PBRF exercise the findings of
this study support existing in literature in the area that argues that PBRF can have a significant
impact on academic identityVaitere et al., 20113s well working conditions and cultu(€upples

& Pawson, 2012) More generally the issues in the literature such as Hileed nature of
organisational structurg®avison et al., 2012; Hannon et al., 2Q18¢ challenges associated with
recognition(Klein & Falk-Krzesinski, 2017; Martin & Pfirman, 201,7and difficulties with external
research fundingBromham et al., 2016re all present. This again suggests that whilst the New
Zealnd context has some unique factors, there is still some potential to draw upon the international

literature in further work.

Whilst not statistically significant in this studyotentially anresultof the sample sizesarly career
academics tend to view their work as being less interdisciplinary than their more senior colleagues.
This is not surprising given Waldmg®013p s obser vation that postagra
specialisation, and the later mirroring of this emphasis in both internal promotion processes and the
external funding | andscape. as distauraging stprdistipliearyt s 6
research is key here, as institutions are incentivised to emphasise good PBRF outcomes, even
t hough the PBRF only contributes 8% of the un

What is clear from the qualitative data is that the barriersterdisciplinarity are inextricably
linked in many cases. For example, the hierarchical structuring of universities would appear to play
a role in creating fiefdoms araithority-basedstructures that reinforce the importance of discipline.
Resolving tis, say by redesigning internal structures of a university in an innovative way, can also
only be achieved by revisiting the way both internal and external funding is distributed. This is
likely to run into challenges when consideringt only how authont is distributedwithin the
organisation but alsthe statusbetween the disciplines, and as such institutional and individual
factors are in play at the same timich further complicates the matter. The complexity of the
linked barriers makes it hard tmderstand the whole situation, so in many cases looking at a single
element, rather than the whole system, leads to trying to address the issue with lineaffeciuse
thinking that is unlikely to lead to successful outcomes. Highlighting the need dieesad
interdisciplinarity in universities as a complex, distributed system with nonlinear causal processes is

one of the main contributions of this research.

The intertwined nature of the themes is clearly apparent even from the shortest of comments. For

example, one participant comment&#difficult to co-supervise across departments given theEFT
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structure. HoD won't be pleased for instance if the &£Rd&ve to be sharea which was counted in
three themes, namelgtatus and authoritygovernance and sileed organisational structures
Similarly, the commentfiSiloisation of disciplines. Not easy to pigeonhole interdisciplinary
research in preefined funder categories. Difficulty with publishing in disciplinary jouraals
relates to three categories, extermakearch funding, siloed organisational structurasd

recognition.

The present study has some limitations. The most obvious of these are its small sample size and the
possibility that its findings are skewed by the participation of individuals who specially
interested in interdisciplinary work. The number of respondents (7Sinal compared to the
number of academic staff who submitted for assessment in the 2018 PBRF evaluation round (7408).
Noting that this latter number also includes submissimra other tertiary institutions, it is likely

that the number of respondents is less than 1.5% of the academic workforce and this is hardly
representative. However, it is worth noting that a recent major review of the PBRF funding system
(Larner et al., 2020jeliedon 60 interviews and 51 submissions from individuals and organisations

to recommend a set of changes that will havedaching effects on the sector. When compared to

t his, the present st udy.olke petentimpldias of she rempderdse e ms
towards interdisciplinary work is acknowledgédougho ne of t he studydés aim
recruit individuals with knowledge of and experience with interdisciplinarity to participate in the
second phase of this study.

Narrative Findings

The secondstage of this research involved the curation of advice for early career academics from
the insight offered by established interdisciplinary academics. The challenges for early career
academics are well documented, both internatior{diyNiro etal., 2020)and locally(Sutherland,

2018) There is an emerging body of literature that comments on the specific challenges for early
career academics aims to provide iadvfor early career academics wishing to pursue
interdisciplinary career¢Trinh et al., 2021; Vipond & Vipond, 2016Yhe current work shows
someoverlapwith the workof Kelly et al. (2019)that againsuggest that to some extent the
localised situation in New Zealand is similar egbuo the international arena to allow emerging
interdisciplinary academics to draw upon the wider body of knowledge in thishaneaver there

are differencedn part, this arises because the adwffered by Kelly et al. (2019) intertwines both
adviceto the institution and the individual researcher, whereas the advice suggested in this current
work is entirely focused otneindividual. Similarly, the work of Trinh et a(2021)also attempts to

balance the fostering of interdisciplinarity across both tb&idual and the institution.
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Whilst the synthesisecdvice may seem both glib and obvious, it is often the simplest suggestions
that can have the biggest impact, particularly when the literature notes strongiymbaaking upon

an interdisciplinaryjourney as an earlycareeracademicinvolves a number of clearchallenges

(Haider et al., 2018)The advice distilled from these letters aligns with the relatively limited amount

of other research in this area. For examidkdly et al.(2019)developed ten tips for how to develop
interdisciplinary researchers drawing on the opinions of range of international experts. In their
work, they concluded t hat Ddvdlopanmaian of u,@dkeatrinag rs
new | angBageapedeédBe p,adtEnebnrtabc e coOO@ll lexh dPgadpt e
OPush vyour, olfCowmsdarir e siof you wi ||l engafgest er

i nterdi sci palnidn arCh aemptli tosnc e pniti nary researcher so

Discussion

The possibility of a completéinterdisciplinary revolutiod is remote, andwhether it is even
desirabé is evenarguable Neverthelessthe barriers to interdisciplinary work could be reduced in
ways that do not erode disciplinary knowledge. One possible strategy could be to promote forms of
postgraduate training that allow and embrace interdisciplinarity. While interdisciplinary PhD
progammes have some challengésdkins, 2009) there are some simplehanges, already
suggested in the literatue.g. Green & Usher, 2003; Matthiasson, 196&)ch as introducing
supervisors from different disciplines to doctoral students, that could offer viable spaces for early

career academics to consider interdisciplinarykwor

Such approaches would be unlikely to be successful without other supporting changes. Most
obviously, changes t o t he uni versitieso i nt
interdisciplinary work to be acknowledged and encouraged. So@hges are entirely within the

remit of individual universities themselves. Changes to wider funding mechanisms like the PBRF
are also necessary, and possible, but must be kbagergoals. Linked to this are broader
discussions about the changing natfracademic publication in the 2tentury, the recognition of

onomaditional &8 publication outlets, and so on

The complexity of the university as a system, and the interlinked nature of the barriers, raises
guestions about the extent to which realngecould be successful. Many of the themes identified
are not entirely in the control of an institution, so policy or structural changes in a single institution
will be limited because of the constraints in the wider sector. For example, recognising
interdisciplinary scholarly work in terms of promotion practices would have limited value and

benefit if the external funding environment prioritises discipbased workThis illustrates the
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true importance of the role of leadership in developigginternbhand external environments that

are required for interdisciplinary work to flourish.

Future work will therefore focusn an exploration of the potential of interdisciplinary socialisation

to facilitate a long term solution for helping interdisciplinafiturish will be undertaken. The data
collected in thigesearclt er t ai nl'y shows some potent iThdres, f o
aren't any communication channels designed to facilitate interdisciplinary research (i.e, a space
online where reseehers could identife a ¢ h  oeselarehrinfesests and willingness to cooperate

with othersp . The creation of an interdisciplinary
with little or no institutional support and potentially would help nawgétte barriers that exist

because dfaculty, school and departmental divides.

The success of many attemptsfoster interdisciplinary work arise from the intedationship
between @ap-down and bottorup influencesn an institution(Barringer et al. 2020) To enhance

the chances of success it would seem dlcatlemic staff, academic leaders, and managerial leaders
need to have effective working relationships and good communicai@nnext section focuses on
the implications foréadership that are important for institutions wishing to foster interdisciplinary

scholarly activities.

IMPLICATIONS FOR LEADERSHIP

The results of this study provide insight for both institutions and individuals wishing to promote
interdisciplinary approzhes to teaching and researtétowever, the discussion of these insights

needs to be with reference to beliefs, theories and models of leadership.

Leadership Theories

Universities tend to be relatively complex organisatiidenman, 2009; Mora, 2001yhich can
createa range ofchallengeswhen it comes tacademic leadership. Szekeres (2011) notes that
fiuniversities have become extremely complex organisati(@mekeres, 2011, p. 688hd it is this
complexity, along with naltiple goals and traditional values, that makes the nature of leadership in
higher education both ambiguous and conteg¢Ratrov, 2006) This is certainly the case when
different beliefs around leadership are present in a single organisation. Studies that focus on
leadership in tertiary environments have seen sexanples where leaders exhibit transactional

and transformational styléRihie et al., 2011yvhich focus on the role and capabilities of the leader

Longsworth (2010) provides a classificatioof established leadership thezs based on three

dimensions, how, what and whasshown inTable6.1.
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Table6.1 Classification of Leadership Theori@songsworth, 2010)

Focus Description Theories Summary

Who The leader is central to the achievemeni Great person I-Leadership
the organisation. Intrinsic qualisemake Charismatic
leaderseffective. Transactional
Leader member exchange
Least preferred cavorker

Transformational

What Behaviours, skills and attitudes can Attributional You-Leadership
acquired and taught. Effective leaders ¢ Behavioural
choose skills an@pproaches to use bas' Behavioural complexity
on follow needs and characteristics. Integrative Leadership

How Leadership is a construct of process Adaptive leadership We-Leadership
Effective leadership rests in the way Servant and steward leadership
whichleadership is exercised. Distributed leadership

Hybrid leadership
Complexity leadership theory

Using this classification, both transactional and transformation leadershipcan be considered as- |
Leadership theories ifiable6.1, despite calls for more shared leadership approd&utden et al.,
2015) These are a limited set of examples from which no real conclusion can be drawn, but the
potential for diferent leadership beliefs and styles to exist within a single organisation cannot be

denied, particularly in large and complex hierarchies.

The parallels between current University structures and the medieval feudal syesterbriefly
discussed in Chaptd@wo. These parallelsmerge most clearly when considering the hierarchical
nature of the organisation, where capital (both intellectual and financial) is generated and where
organisational and political power is hgldolligan, 2011) Hierarchical leadership is generally
considered a downward procg€xevani et al., 2007hat is authoritarian in natu(&irman, 2008)

This is supported by Yielder and Codli(004)w h o 0 b s eMaxageridl leagdrshifi positions

in academic institutions reflect organisational hierarchy and are therefore appointments made from
above. This aspect ofeader shi p i s vested i n the position
authorityo (Yielder & Codling, 2004, p. 320)

As a result of the hierarchical structures in the University, and the perception that individuals in
formal leadership roles exist have authority, thehaviourof managerial leaders can lead to

dissatisfaction and dysfunctional circumstan{@sdeian, 2002; Zepke, 2007his is enhanced as

Chapger 6:Discussion 72



a result of the diarchy identified by McMast€2005) and further complicated due to the
observ at i o the selfperdeptign of academics as successful professionals who are committed to
excellence means that they dislike being manaf@erings et al., 201, p. 3)

Managerial Leadership

The findings of this study show that academic staff consider that interdisciplinary work is important
to the future of universities in New Zealand, even if the individual staff involved do not consider
themselves to begpticularly engaged in interdisciplinary scholarly activity. This would suggest that
those in managerial leadership positions in the institutions should therefore be focused on how to
foster interdisciplinary capacityA wide range of literature has alrgadeen published that
describes various attempts and strategies to achieve this goal over a long period Mf ttagis,

2010; M. S. Harris & Holley, 2008; Jantsch, 1972; Tarrant & Thiele, 2017; Townsend et al., 2015)
The findings of this study show that there is some alignment between the situation in New Zealand
and the rest of the world, but potentially with some need to localise the strategies and ideas

appropriately.

Much of the research in this area focuses on structural issues. For example, Bordo(i9e9xl.

report on whether a programme specifically intended to facilitate interdisciplinary collaboration
across schools and departments was successful, with useful insight as to whether traditional
measures are the best way terdisciglieaty eentras amcinstituses c c e
are also discussed by many auth@slger, 2021a; Stahler & Tash, 19%Hd could be considered

the typical approach to interdisciplinarity. Whilst such structural changes are welcomed, their
successes are often questionable. For example, J4h&ER) proposed a sweeping change to the

way universities are structured that not only suppatesdisciplinarity but still rewards and praises

the disciplines themselves, but these ideas seem to have been overlooked

One possible explanation for this emerges when considering the &xtehich any institution can
influence key issues related tochange A full analysis of how educational policy influences
institutions is beyond the scope of tihesearchbut an initial attempt has been made to order the
themesthat emerged from the qualitative survey dstathat it is clear which may be easier
addressind how the themes are influenced by each other anid ghewn inFigure6.1.
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Direction of influence >
Siloed

Exterpal Governance Organisational Recognition Status gnd Workload Organisational
Funding Structures Authority Culture

< Decreased ability to address by the institution

Figure6.1 Ability to Influence

Issues related to external funding are clearly the hardest for any single instituiddréss as
funding mechanisms and priorities are generally determined by government policy or industry
priorities And yet thisthis strongly influences all of the other themes through a cascade effect.
Whilst governance would seemingly be something that an institution could influence, the fact that
university funding, in New Zealand at least, is partly determinestinyent numbers with different
attributed value based on disciplinge a limitation Whilst a university may try to develop
alternative internal financial models, this is more challenging that may first appear due to the
external funding allocatiorintemal policies and practices are something that can be influenced as
can the appointment of leadership teams that can positively influence the reception of

interdisciplinary initiatives.

In part, the siloed nature of organisational structures is determynte bnternal financial model,

which has already been indicated is influenced by the way student derived income is received.
Recognition is where the ability to influence starts to become significant, however there is still a
reliance on external factorand themes that are less easy to influence. Publication of
interdisciplinary work needs suitable outlets to exist in order for them to be recognised, and whilst a
number of such outlets do exist, there is a certain reliance on the traditional publishees wh
business models are closely linked to using bibliometric based recognition metrics such as impact
factors. Considerations such as academic identity are also reliant on the structures within the
university, and thelong-standing socialisation traditionsof the disciplines. Reconsidering
appointment and promotion practices are entirely addressable at any institution. This blends into
status and authority issyeshich on an individual level can be addressed by an institution through
suitable monitoring ahreview, particularly of those in managerial leadership positions. However,
the pervasive view that some disciplines have more intrinsic value than others is more difficult to
address, and this is not helped in that both external research funding mmashang student
derived income methods show considerable bias against particular disciplines. Even workload is not

entirely within an institutions ability taddressas ultimately workload expectations relate back to
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external research funding and studeetived incomeThe only issues that areeeminglyentirely

within an institutions control is that of its organisational cultbe this is still dire¢ly influenced

through its interrelationship to all the other thenmess, however, the logical bestasting place for
leadership whom wish to develop an environméentwhich interdisciplinary work can be
undertakenThis conclusion is reflected in the work by Ke£a005)who indicates that changing
structures and rewards is the third phase of redesigning for collaboration, with the first phase being
focused on communicated values to influence individuals in the organisation that change is needed.

Interesting, Kezar also notes that

An element that emerged that is unique from other models is a campus network, which was
critical across all three stageBhe network was most important in stage one for helping to
communicate the ideas from the new values, external messages and |¢Kerag 2005, p.

845)

This observation clearhaligns with the findings of this study over the importance of creating
networks.

The extent to which these themes are not fully influenceable by an institution is perhaps one of the
reasons why the same concerns are addressed in the literature over many years, with the same
strategies being suggested but rarely ever implemented sudigestherefore there is a need to

focus on leadership practices, specifically the behaviours that can influence and change
organisational culture and allow a university to become more receptive and supportive of

interdisciplinary scholarly activity.

Key to this approach is managerial leaders in universities changing their messaging around the
valueand meaning of aspects of academic life. Taking the PBRF research evaluation exercise as an
example, it has been noted that BBRF hagifostered a culturefaelentless production, pushing
academics who may for various reasons (including heavy teaching loads or substantial service
commi t ments) have had modest publication reco

(Roberts, 2019)Roberts goes on to state:

The | anguage of 6out put so domi nat es research
performanceébased research funding, and in the academics can begin to think of themselves

in this |light: they become 6éoutputsd of a syst e
their worth as researchers on the basis of ayeaxly grade. This dehumanizes academics,

reducing them, symbolicallat least, to fodder in a giant revergenerating machinéRoberts,

2019, para. 14)
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Whilst Roberts may be considered to be voicing a personal opinion, the institutional rhetoric in
many institutionsis shifting andwill generallydemonstratess o me pr es s ur(Rugaset O p e
al., 2020) T meviablhfiinfluences the ways in which academics establish their identities, and
strive for legitimacy, in their work rolégAprile et al., 2021, p. 1132A change in rhetoric from
managerial leaders does not necessarily mean a reduction in productivitystafidafocusing on

career development, academic identity, collaboration, wellbeing, and job satisfaction have the
potential to reap longer term rewards.

This pressure to perform, whether explicit or implicit, displays what Goletg@a0) would
consider to be a 6pacesettingdé | eadership sty
on organisational climate, or culture. Shifting the ohiettowards how individuals develop within

the organisation and respond in a constructive way to the PBRF is a shift towards more of what is
call ed a 0 cToiastyleioflegdiershipthgsla eositive impact on organisational culture,
and researchlearly shows that a positive organisational culture leads to higher produ@tizitya

& Kimanzi, 2022) Here, not only would this change in rhetoric allow for interdisciplinary
academics to focus on their identity amdrk butwould likely lead to a positive change in texiof

productivity for disciplinefocused academics.

Given that this discussion is focused specifically on how the behaviour and leadership practices of
managerial leaders can influence organisational culture, and by doifugteo interdisciplinary

schola 'y act i vi(20Q0)res€éach an headerghip styles provides a useful lens to analyse
the data collected in this study. Here the intenfioe t o search for eviden

6coercived |l eadership behaviours, both of whi

The qualitative data collected generally shows that the participants in the survey did not feel
strongly thatinterdisciplinary work is either encouraged, supported, or valuedHigeee 4.13).
Complementary to this ameveralqualitative comment the data collected in thigsearchthat
suggest t hat in cases there is evidence of t
These commentisom participants nc | ude o0 b s e MDecwionimakars or managérs cars  f
have fairly rigid ideas about disciplinary idéntand what research activity and outputs can and
should look liké , Thefie is also a secondary problem of there being preconceptions and

assumptions about how interdisciplinarity should wofBther participants noted:

When an institution (with théest of intentions) 'overly encourages' and prescribes how the
interdisciplinary matches need to be/must be made, it prevents the natural organic formations

that perhaps take more time to occur but would in the long term lead to more fruitful research
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and:

The institution is very keen on interdisciplinary research collaboration but rather than
supporting what's already happening, there are clumsy attempts at matchmaking e.g. though
funding RFPs that require people to put together an interdisciplinary reaimdafixed criteria

such as a requirement to work with people outside your department or school, and giving people
a matter of weeks to find partners and put together proposals around predetermined themes

These and other comments tend to suggest thaagesial leaders may have good intentions in
terms of fostering interdisciplinary warkhoughthey tend to work on the assumption that this is

something that needs to be controlled and direttexdigh the hierarchy of the institution

Given that some pat i ci pant s i ndi cazk od ah undérganding by dacuity amda s«
departmental gatekeepers (doctoral boards, etc.) of the nature of interdisciplinary work, particularly
in faculties/departments where interdisciplinary work is not commonplacen da pbor
understanding of the benefits of interdisciplinary research and a general lack of experience with
disciplinary border crossings t hen not only are these | eader s
but alson o't fully i nf or med.k Wi nlge aG@elresrha rppd sstwd e
leadership style has the biggest positive impact on organisational culturiee aefines this style

by st antauthorgativé leader states the end but gives people their own ar{@uoieman,

2000, p. 8) If managerial leaders adopted a more authoritative approach to fostering
interdisciplinarity, this would involve simply indicag that the end was more interdisciplinary

work but allowingthe freedom of how that is achieved to be devolved to the people undertaking the
work. Such an approach would go a long way to not only building a positive organisational culture,
but also buildrust. Studies have shown that individuals are more likely to accept change when they
perceive a higher quality relationship with their super{@rmith, 2018) Whilst this seems obvious,

it emphasises the importance of trust which has been established as vital to effective governance of
universities. Kezaf2004)a r g u e deadership,ttrust) and relationships supersede structures and
processe in effective decision makisggand al so t hat governance ca
structures and processes, but if leadership is missing and relationships and trust damaged, the
governance syst dkazarw2004]| pp.l44K. eTheycordllay df this is that if
relationships and trust are improved, then governance systems are more likely to succeed. In this
casejf managerial leaders provide the opportunity for autonomyusedhis to build trust, thehe

resultis they receive more support as well as improving organisational culture.

In terms of autonomy and trust, Nancarrow e{2013)identify the ten characteristics of successful

interdisciplinaryteamsthat are shown iifable6.2.
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Table6.2 Characteristicef SuccessfulnterdisciplinaryTeams(Nancarrow et al., 2013)

Theme Description

Leadership and management Having a clear leader of the team, with cldaection and managemei
democratic; shared power; support/supervision; personal developr

aligned with line management; leader who acts and listens.

Communication Individuals with communication skills; ensuring that there are

appropriate systems togmote communication within the team.

Personal rewards, training and developmLearning; training and development; training and career developm
opportunities; incorporates individual rewards and opportunity, mo

and motivation.

Appropriate resources and procedures  Structures (for example, team meetings, organizational factors, te:
members working from the same location). Ensuring that approprii
procedures are in place to uphold the vision of the service (for exa

communicéion systems, appropriate referral criteria and so on).

Appropriate skill mix Sulfficient/appropriate skills, competencies, practitioner mix, balanc
personalities; ability to make the most of other team members'
backgrounds; having a full complementstéff, timely
replacement/cover for empty or absent posts.

Climate Team culture of trust, valuing contributions, nurturing consensus; 1
to create an interprofessional atmosphere.

Individual characteristics Knowledge, experience, initiative, knowingengths and weaknesse:
listening skills, reflexive practice; desire to work on the same goals

Clarity of vision Having a clear set of values that drive the direction of the service ¢

the care provided. Portraying a uniform and consistent externgéim

Quality and outcomes of care Patientcentered focus, outcomes and satisfaction, encouraging
feedback, capturing and recording evidence of the effectiveness o

and using that as part of a feedback cycle to improve care.

Respecting andnderstanding roles Sharing power, joint working, autonomy.

Whilst these characteristics have been derived specifically in a healthcare context, they may be
easily reinterpreted in any setting and can be used as the basis of a framework to evaluate team
performanceMore importantly, they also offer a framework for managerial leaders to reflect on
their leadership practices and behavidimanagerial leaders considered themselves part of the
team, as opposed to managing the team, then reflecting @umtiragl leadership practices and
behaviours taking into account how they lead towards these characteristics in conjunction with

changes in leadership style will likely lead to a much more positive organisational culture.

The potential implications for magerial leaders outside of the focus on organisational culture is

acknowledged, certainly the data collected as part of this research would suggest that there is a need
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for significant change in terms of recogniti@tructures, governance, and funding. tewer, for
such changes to be successful, there truly needs tm beganisational culture that is open to
change.

Academic Leadership

The implications for managerial leadership that arise from this study are easily characterised by

changes irattitude and behaviour, an improved understanding of their own leaderships styles, and

understanding what characteristics are needed to develop successful interdisciplinary teams and
initiatives. But what of academic leaders?

The distinction between manage leaders and academic leaders is made by Yielder and Codling
(2004)and articulated ifable6.3.

Table6.3 Characteristics odManagerial andcademicLeadershipn Tertiary Education(Yielder &
Codling, 2004)

Mode 1 Leadership Academic Mode 2 Leadership Managerial

Leadamb iauthority, based oLeadeéenb astdhority, based o
1 discipline knowledge 1 position in hierarchy
1 experience 1 job responsibilities (e.g. financial management, huma
1 peer and professional recognition resource management, planning)
1 persoml qualities 1 control (e.g. budgets, resources, accommodation)

1 expertisé teaching, research, programme developme 9 delegated authority
Leadership context: Collegial 1 power
Formalisation: Bestowed from below Leadership context: Corporate
Leadership is vested in the PERSON because of their  Formalisation: Appaited from above
personal characteristics, and perceived expertise Leadership is vested in the POSITI@Nd the person may ¢

may not have the capabilities to exercise this leadership

In the context of this study, academic leaders are likelypeoexperienced interdisciplinary
academics looking to foster a greater focus on interdisciplinary scholayshidp not hold a

position of authority in the organisation. This effectively constitutes trying to effect change within

an organisation. Much ohe literature relating how academic institutions implement change is
focused upon the role of managerial leaders, though some studies suggest that meaningful change is
best implemented at the gras®ts level(J. Thomas & Willcoxson, 1998However, some authors

argue that change or innovation at the gnasds level is often opposed by leadersfiidmonds &

Stolk, 2018) This putsacademic leadelis a difficult position where attempts to build eajty for

interdisciplinary scholarship can lead to confliktademic leaders therefore need to be mindful of

Chapter 6Discussion 79



how their actions may be perceived and work with tact to not only support those around them

directly, but also influence managerial leaders &edrstitution towards a better direction.

Both academic leaders and managerial leaders should share a common interest in organisational
culture, andashas already been noted a better organisational culture is potentially the foundation on
which more sigiicant change could be builtn many respects, the implications for academic
leaders in terms of building more positive organisational culture mirrors the implications for
managerial leaders, particularly in terms of promoting a conversation anotemisciplinarity.
Academic leaders also have the potential to guide and suggaer development, academic
identity, collaboration, wellbeing, and job satisfacti®@milarly, academic leaders can also utilise

the suggestions ihable6.2 to guide how they choose to influence those around them.

However, academic leaders have the ability to do more as they are not constrained in the same way
as managerial leaders, paudiarly when it comes to supporting early career academics. For
example, if a managerial leader were to attempt to mentor an early career academic on how to
navigate around organisational silos or attempt to suggest liberal interpretations of promotion
policies or otheinstitutional documents, then to some extent this undermines the authority of their
position because their actions contradict the directives of the institution that bestows that authority.

Academic leaders, as notedTiable6.3 have a different type of authority.

The lens through which the findings of this research are analysed is therefore how can academic
leaders provide support and guidance to eafg@r academics, or indeed any academic wishing to
develop interdisciplinary scholarly work. This mentoring is complementary to the changes in

leadership practice recommended for managerial leaders.

The qualitative and quantitative data collected in al skages of this study provide insight as to
where such mentoring could be useful. For example, whilst the most significant barrier to
interdisciplinarity is a lack of institutional suppoas seen irFigure4.12, addressing this directly
may create conflict between academic and managerial le&iehsthe lack of recognition in terms

of PBRF and promotigrand the increased difficulty in collaboratiand research design are areas
where academic leaders can share their experience and provide guwithnoe necessarily giving

rise to conflict For example, providing suggestions on how to align an academic identity with
research interests can be usefsimeans to how to present a cohenamtative for both PBRF and
promotion purposes. Such advice could inclesdggestions on how to publish interdisciplinary
work (Pohl et al., 2015pr looking for methodological colhence as opposed to coherence that
emerges from focusing on a single tofg@rtainly, it would seem that there is a need for this that
emerges from the qualitative data, as one participant noted
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The PBRF system does not deal well with interdisciplinahpkrs. In all sorts of classification
categories both at the university and nationally | find that my disciplines are not represented, so
| need to select categories that have relevance but don't really reflect what | do

Whilst not perhaps a major fogube quantitative data shownkingure4.13indicates that the terms

multi-, cross, and interdisciplinary are deemed to be used interchange@igyre 4.15 also
indicates that early career academics believe this to a greater extent, which may be an indication
that they have a better understanding of the meaning of the terms)dicété the opposite. Either

way, promoting an understanding of the terminology of interdisciplinarity throughout an institution

is an area where academic leaders can help develop understanding across disciplines.

Some of the themes that emerge from tleerthtic analysis in ChaptEpuralso provide indications

of where academic leaders can influence and change engagement with interdisciplinary work. In
particular, facilitating networking and collaboration seems to be a key aspect here, as several
commentsin the qualitative data suggest that the perceived challenges of building collaborations
can make it less likely to happen. Commentsn participantss u ¢ h Theresis diten no time to
investigate partnerships in another discipline, let alone in my osaiptine , Notfknowing who
potential collaborators are within own institutton  &indihg Gut who is doing what is really
challenging At a recent meeting, people on climate change were asked to partidipaig no idea

all those academics weveorking on climate change cer t ai nl y i nihthisardae t he
Academic leaders are well placed to initiate activities that cross the boundaries of siloed
departments and schools, in some cases very easily. For example, an establishedpiiiarglisc
scholar may often eeupervise Masters and PhD students across several institutional units. Helping
others build those connections could be as simple as hosting a social event whereby all co

supervisors are invited along with the invitation extshtb bringother cesupervisors oa junior

colleague.
Whilst an initiative suchasthdoes ndét specifically address the
candidat es, which one participant n owriterdone x p | i

how difficult it is for interdisciplinary doctoral candidates to find supervisors willing to work
outside of their own areas of expertise; write crossing epistemological differences; find examiners;
find academic jobs after graduating..and certainlyan authentic networking event held frequently
could stimulate conversations that assist in this a&a. mi | ar | y, It doesnot

established norms of scholarship, which was commented on by a participant who wrote

Generally speaking, the achation field is averse to innovation. There is also a very old fashion

way of seeing scholarshipfor example, emphasising the need for single authorship. In my
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view, this is a contradiction. On the one hand, we are told to collaborate, develop pigdnersh

but then we are told to wriep ideas by ourselves

By role modelling collaboration and networking, there is a subtle change in organisational culture
than normalises collaboration over single authorsMpilst this may not directly impact the bdlie

t h &verytiing about the individualisation of activity in a university setting is an impediment to
working across any perceived boundaries of disciplimeany field of activity reallyd by f oc u s |

on a positive culture it establishes the possibditchange in the future.

Methodological flexibility is also an area where mentoring from established interdisciplinary
scholars can help build¢dapability. Comments from participants in this study indicated that
fiResearch is harder to do and publish beeayou have to familarise yourself with a whole new

area of research an d

I think the challenges aren't necessarily institutiorthe universities encourage itéstjust that
the outcomes are difficult because of effort required around learning diseipline area and
publishing in an interdisciplinary teams@ltmuch easier to work in your discipline in terms of
efficiency and outputs

Established and successful interdisciplinary academics will likely sympathise with this view, having
lived this eperience directly themselves. But their experiences in doing so and familiarity with
ways of working can also be of great use in helping others start the same journey as well as starting
to counter t he Dbadkefwespedt fort diffdremtestipbnesiasd their génealogy,
traditions and methodsas such respect only comes from working with those methods and

traditions.

Whilst the focus on academic leaders as mentors seems obvious, the value that it offers should not

be underestimated.

FROMNVHWAT |1 S6 TO OWHAT | Fé?

Generally speakinghe purpose of the discussion of a thesis is not to speculate, teitdgether
the findingsin relation to the theory, review of the literature, and rationélihe study However,
there is great potentiahiconsideringthe role of imagination and speculation in creating new,

imaginable futures.

The findings of the study, and the implications for leadership outlined in the previous section,
certainly go some way to laying a foundation for the futastering of interdisciplinarity in tertiary
institutions. Butis it enough”Rob Hopkins, the author df h e @ Kvhatls to What If:
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Unleashing the Power of Imagination to Create the Future We &(ldiopkins, 2019documents

and records a number of instances whreed change has been imagined and adoptatheR than
accept the necessity of slow and gradual chasgey the strategietiscussed earlier, this section of
the discussionasks whether it is possible to imagine what a university might be like in the future
that was fully interdisciplinary and then develop strategies for getting to this point. The following
subsections outline these potential strategiesfasraof grounded speculation that vary from the
immediately achievabJeandalready discusseth the more adventurous and challengi@gunded
speculation is no& well establisked research practice, though is sometimes used in future focused
research ah futurism in general. For exampl&grnrothet. al (2022, p. 3)observe that grounded
speculationfiencourages paying attention to both how things are right now, andéyatduld be
otherwis®. Other authors support the need &mpirically grounded speculation in reseamsfth

t he o0bser hypatheses that dutiun thdi available evidence can also serve as useful
investigative pulleys and leverdD. Turner, 2019, p. 3pnd itis from this stance that the
speculation is undertakeWhilst unconventional in a thesis, these sections are proposed as
guestions for future activists and proponents of interdisciplinarity to consider and take on.

Socialisation of Interdisciplinarity

Delamont, Atkinson and Parri2000, p. 4)indicaiest h dhiere i no doubt that doctoral research
produces and reproduces not only knowledge, but social identities asawelld  évidende frgm

the international research [shows] that identities are discippeeifi®. This combination of
knowledge and identity in parallel is known as socialisation, and tiscessdevelops the
competenceto carry out therelevanttasks of teaching, research, and administratiorthat
discipline. It promotes the production of relevant research, the process -oéyiegr, and a system

of rewards related to these activiti@eyer & Lodahl, 1976; Reich & Reich, 2008eyond this, it
has been Wt imdiidualshleatn duiing their doctoral education may lead them to
understand their role asupervisors in ways which perpetuate the traditional culture of their
disciplined (McAlpine & Norton, 2006, p. 9)Arguably, the fact thalDoctoral research is largely
carried out in or in academic departméniBarry, 2007, p. 26i)n conjunction with the fact that
fiThe doctorate largely remains a disciplinragsed endeavoi(Holley, 2020, p. 271)eads to the
condition that is noted by Turn€2000) whereby disciplinesould be viewed tgpredominantly

exist to perpetuate themselves.

What if? What if this was not the case? What if a significant prapoudf doctoral programmes

were conducted outside of departments? What if doctoral programmes embraced interdiscipinarity
at their core?ertainly there is growing interest in interdisciplinary doctoral prograniiebey,

2020) Whilst such programmeare not without challengesot least of which is the development of
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an interdisciplinary identityHolley, 2015) these challenges can be overcome as the experiences of
PhD candidates in such programmes would sug@@sinharter et al., 2017)t is also worth
consideringwhether the challenges of trying to undertake interdisciplinary work in a traditional
PhD programme(Golde & Gallagher, 1999are in fact greater than the challenges of an

interdisciplinary programme?

The implementation of interdisciplinary PhD programmes could take a variety of fanghg

from gentle encouragement t@ave supervisors from multiple disciplinédisselle & Duncan,
2008)through to the creation of new, interdisciplinary graduate scl{bmidner & Taddei, 2007)
Interdisciplinary PhD programmes offer the opportunity to sociatisedisciplinary practices for

the future, are easily achievable and will have long term benefit in terms of the preparing future
leaders that will be well placed to support interdisciplinarity.

Reimagining Managerial Leaders

Yielder and CodlingYielder & Codling, 2004note that managerial leadersay or may not have

the capabilities to exercidbe leadershiprequirements bestowed on them from above. It has been
suggested i n indstanstitutionseof higheuleaming phiide tatterition to either the
preparation of department leaders or their succession into the pogBiessa& Taylor, 2000)
Despite studies that investigate what departmental leaders stemddadbe prepared for leadership
(Wolverton et al., 2005)recent studies show that academic researchers are still generally under

prepareddr future leadershifHaage et al., 2021)

Acknowledging the differences in academic positions and titles across countries, it would seem that
individuals coming intdower-level managerial leadershipspositn s | ear n | eader s hi
of hard knocksd. Ma n a g assayiaglthis in@ auinber «f studilesser, b e e n
2021; Polmear et al., 2022)ut it should be asked whether such experieniéhing is the best
option? It would certainly seem that holdinglaver-level managerial leadership position is a
prerequisite for more senior positions such as Heads of School, Dean, or senior executive positions.
It seems rather questionable to acchptdtatusjuo of an institutions leadership positions filled by

individuals who have o0l earnt on the jobod.

What if? What if it were different? What if leadership skills were developed in all academic staff?
Indeed, what if leadership skills were embeddedha aforementioned interdisciplinary PhD
programme?What would this mean for the future of the university and how it could foster

interdisciplinarity?
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Studies have shown that the role of managerial leaders, specifically in this case Deans, has

fichanged dramatically over the past couple of deceates

Deans nonetheless must respect many persistent;sdatgal academic norms and values in
order to provide effective leadership. But, for most, this appears to be more than acceptance
they too emhace the key canons of academe along with their faculty colleadivieek et al.,

2010, p. 50)

It is difficult to see how those despated academic norms can be truly changed as long as those in
positions to change them not only accept them, but embrace them. Yes, the long term potential for
socialising interdisciplinarity through new PhD programmes may opeesallt in the appointment

of managerial leaders who are prepared to challenge these norms. But how likely is that if the
gatekeepers to promotion and appointmentdoteer-level managerial leadership roles are not
prepared to understand or support intaighlinary work other than at a superficial level? The most
likely scenario is that as long as middle level managerial leaders believe in the primacy of
disciplines, a strong disciplinary bias will be perpetuated.

What if? What if this were different? Whi Deans were appointed based on their understanding of
the foundations of interdisciplinary practice®? example from an Australian university shows that
when Deans have goodwill towards interdisciplinaegearch that effective collaborations and
initiatives can be achievg@randenburg et al., 2022pther studies have also shown that higher
level support for interdisciplinary research is associated with structurahitorant to this work
(Barringer et al., 202Q0)where this structural commitment & reflection of thenumber and
interdisciplinary nature of both research centers and departitheatsey et al., 2019Put simply,
structural changes that are interdisicigty in nature seem unlikely to ever be successful as long as

departmental, school, and faculty managerial leaders remain discipline focussed.

Cross-Functional Teams

Siloed departments and highly hierarchical organisations are not unique to the sexttary and
arguably would be the norm for the vast majority of layganisations, and indeed there is a large
body of literature that deals with issues related to governmental and corporatBaiogrjee,
2021; Scott & Gong, 2021; Serrat, 2017; Stuart, 2008)

One common approach in industry for dealing with issues that spread across multiple departments is
the crosdunctional team, defined as a grougnsisting of people from different functional areas of
the companyCrossfunctional teams certainly do not guarantee successful outcomes, but the issues

of crossfunctional teams are well documented along with strategies to make them work effectively
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(Gobert, 2019; Proehl, 1996; Webber, 2002; Zalpuri & Hamlin, 2028jtainly,there is potential
to look to the commercial sector for ideas and inspmatas to how to integrate across
organisational divides.

What if? What if we did learn from the commercial sector? What might a-firosgonal team

look like in academia? The most obvious answer is of course the interdisciplinary research institute
or centre, and the successes and failures of these are documented in the research(Benatare

et al., 2018; Bolger, 2021b; Leahey et al., 2019; Yonezawa et al.,. Z20aps more successes
could be achieved by considering what the obstacles are to success in daimeems? Parker
(1994) notes that typical obstacles that need to be addressed foifumosisnal teams to succeed
include, amongst others, itgnf asnbomguabgutabblue
lack of rewards and recognition, troublesome interpersonal dynamics among members, lack of
Aficredito for team participation, and | ack of
research institute that addses these issues from the outset would certainly improve the chances of
success, but again it is worth noting that key factor thateislégree of support from managerial
leaders. If individuals in these positions do not support interdisciplinary sghwlark, then this

will negatively impact the chances of success.

But what about teachingPhe term oO6i nterdisciplinary schol a
thisresearclas an attempt toot make a distinction between research and teactiioggh atimes

the narrative has firmly become entrenched in the research aspect. The formal decoupling of
programmes of study from organisation units, such as departments and schools, is discussed in the
next section. However, there are alternatives to this dhatbe implemented easily within the
constraints of organisational structures and internal fundneghanisms. For example, one
possibility is to simply cdocate undergraduate capstone projects in a shared space and encourage
students from different diggines to work together on shared interests and projects, of course with
support from staff across those disciplines. Some attempts have been made to this end at both
undergraduate and postgraduate ley€lgker & Gatti, 2017; Sirinterlikci, 2014; Taajamaa et al.,
2013) Some exampl es of s uc cFersdhe ensst parh theastudehtsaagreea s
that the multidisciphary capstone is a positive experience for them and is better than other single
discipline capston@égRabb et al., 2010, p. 8)

Such approaches caus® issues with internal fundings students can remain enrolled in their
capstone course and so all student derived income is proportioned to the respective department or
school. The students simply need to be collocated and suppArteédet personal experience in

attempting thidhas consistently received resistance from academic staff who are concerned that the
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students 6wondét do t he r i gthetnitigtiye pasot bden swpportéd f o r
by managerial leader$his lack of engaging jointly is also notigeterms of researclwhereBruhn
argues that

A culture needs to be fostered so that interdisciplinary questions can be asked, and researchers
must be encouraged to jointly pursue the answers. Collegiality teddsencouraged to help

refine research problems and assemble appropriate teams of experts to work on these@@roblems
(Bruhn, 1995, p. 335)

Given that bothinterdisciplinary teaching@nd research share similar issues in resistance to joint
initiatives, one ofthe suggested foof this researcls on deweloping an improved organisational

culture.

Decoupling Programmes of Study and Research from Organisational Units

Il n the wider e dneedsotmaximize studemttderixet! incorherhas led to an increase

in interinstitution competition (Fityus et al., 2012, p. 22@nd certainly competition between
institutions would be considered typiqMcKinlay et al., 202D with collaboration rare. However,

there is little research that focuses on the dmséitutional competition for students that emerges

from the proportioning of student derived income to faculties, schools, and deparfimentact

that programme® f study are typically o6éwholly owned:@d
scenario where #seunits may turn in on themselves and oppose studditice across a broader

set of curriculum options. Not only does this impact student choice, but by doing so limits the

options for staff from across departments tdezach and by doing so learn from each other.

What if? What if this were differentRecaupling programmes from organisational units is not
without challenges, but perhaps easier than either changing the funding model or radically changing
the structure of the universitylo some extent, thislecouplingis already occurring in some
instancesUndergraduate engineering programmes, for example, often have a common first year
that is taught jointly by staff from the various departments, such as mechanical and electrical
engineeringWithin a school of engineering, is there perhaps this degreeopfecation between
departments because the programme is somehow sharedtherasand collaboration supported

by the managerial leaders that sit above the department level? Why could this model then not work
to facilitate shared teaching across facutiébe degree of speculation is increasing here, and there

is less research evidence to support potential assertions, fgsiblethat suchcollaboration and
sharing of resources in engineering programiedsecause the various departmental and school
level manageri al |l eaders see themselves 6all e

values.
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Collaborating across more diverse schools and faculties is perhaps more challenging because
managerial leaders focus on the differences rather Heanimilarities, and in doing so effectively

block the prospect of collaboration and resource sharing in teacBpegific studies have look at
resourcing sharing, for exampl e i edudatorsbelleecal t h
interprokessional resource sharing to be beneficial and appropriate. However, concerns that
resources are of insufficient quality or will be incorrectly attributed surfaced as barriers to&haring
(Maloney et al., 2013, p. 811t is not that much of a stretch of the imagination to believe that the
same attitudes would flow into the sharing of human resources and to question the quality of

teaching thewould occur in other disciplines.

It is not an insurmountable challenged variougnstitutions have achieved this goah example

beingt he 6 Common Cor ed6 c onc e gkochhadinddlen,n2017)iSacim g Un
initiatives arelikely successful because they have the support of the senior executive of the
institution. Assuming such support were available, it is not inconceivalmeatine how a variety

of initiatives could be implemented. Entire programmes could be delivetédolotside of and

across organisational unitgych as the Bachelor of Climate Change at the University of Waikato, or
conjoint programmes such as the Creative Intelligence programme at the University of Technology
Sydney(Baumber et al., 2020Alternatives could include a common major that focuses on current

global challenges such as are defined by the UN Sustainable Development Goals.

Key toall such initiatives is recognising by necessity that the delivery team should be traftsgent.
historical imperatives of disciplinary momentum will likely come into play with a permanent
teaching team antiousing the programme within a department createsmperative to start
thinking of the field as a discipline and essentially cause it to stagnate. There are examples of
severalb tdni sci plinesd that have followed this pat!|
and neurosciena@arrinello, 2012; Tribe, 1997)

Decoupling Student Derived Income and Operational Costs

Decoupling programmes from institutional units can be achieved without any significant changes to
the internal financial structures of an institutidnprogramme that was jointly delivered by three
different organisational units could simply proportion the student derived income accordingly. Yes,
there are practical challenges here that are purely administtatitzeasily overcomdut this begs

the question of why studederived income is propodned at af?

Historically, various universities have been considered to run where the organisationehmites
consideredad f i ef doms 6 focused on themselves rather

(Ehrenberg, 1999; Greenwood & Levin, 200Mh) Australia, it has been noted that the financially
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inefficient and arcane model of funding based on disciplinary fiefdoms is not sustdi@abdeer

& Tellefsen, 2002)and this is likely to be similar in other countriéisis again important to note
that the degree of 0 g r discusstbreschgam desréamgj and theheiiss s p
little evidence that confirms that the existence of disciplinary fiefdoms is explicitly related to the
distribution of studentlerived incomeHowever, the majority of Deans see themselves as financial
managers as a result oft heoreteanpecti aniadbngs os lei
research and teaching direction is now often left to those belowotfiéaffernan, 2022, p. 109)

The result of this is that the indduals best place to influence organisational culture are tied up

worrying about finances and performance against targets.

What if? What if it were different? What mhanagerial leadedi d n6t have to worr)
targets? If they could instead focus on the learning and teaching, and research direction and
support? This could make a positive change to organisation ctiiatrgould benefit everyone, but

by removing the need timcrease in size to get more income it also fosters a better climate for
collaboration, and by doing so makes it more likely that interdisciplinary initiatives would succeed.
And what if those managerial leaders had come through an interdisciplinary &arpme that

has also prepared them for future leadership?

How this decoupling could be achievisduncertairand requires a deep understandifiinancein
an operational contextt is possible that this is a change that is also not needed should other
changes be successful. Despite this, the speculative of question of how universities might create

better internal financial systems is left for other researchers to explore.

Radical Structural Change

How much have universities really changed? That was a question posed earlier in this thesis, and
from a structural or organisational perspective it is hard to argue that any real change has occurred.
As the one of the oldest universitiesthe world, the University of Bologna in thetentury was

divided into two areas of study, canon and civil law. A Faculty of Medicine was added infthe 13
century and a Faculty of Science in thé" T&ntury(Britannica, 2019)Pryor and Barringer argue

t h aAtadefmic structure has historically evolved via an additive model. As&atggories of

idea® have arisen, institutions have incorporated them into academic structure through accomple
sociohistorical development procégBryor & Barringer, 2022, p. 46\vhich in essence means that

the hierarchy has become more complex in terms of layers and number of units but fundamentally
are unchanged. Pryor aitlar r i nger al acadenscusgugters fundamantally shapes
work within and outputs of institutioogPryor & Barringer, 2022, p. 46)This suggests that

institutions remain organised around traditional sirstich as faculties, departments, divisions,
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schools, and collegeghat work within the institution will retain some of the same characteristics

and potentially stifle attempts to foster the new ways of working that are necessary for
interdisciplinary schlar activity to occur

What if? What if different structures and ways of organising the university were possible? What if
they addressed at a deeper level the issues presented in the earlier section, fostered the potential fol

interdisciplinary whilst athe same time preserving the respect and need for disciplines? Is such a
thing even possible?

Eric Jantsch thought so and proposed an alternative way of structuring universities for

transdisciplinarypracticesJ ant schés model o f inedtanmectdd idisciplines s a

and his corresponding model of a university is showrigare6.2, with the original figure captions
retained.
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Figure6.2 Education as &ystem and dransdisciplinaryJniversity Structure(Jantsch, 1972)

At first glance, these models seem overly coogtéd, perhaps the main reason that this work has
been overlooked so mugcthough in realitthe intention is relatively simple. The diagram on the left

indicates that disciplines sit in different levels in relation to each other, based on the questions the

ask of the worl d. Empirical di sciplines ask

Owhat can we do?60, nor mati ve ones ask oOowhat d

6why do we want to do it ?ldoxenin thedléftchand didgram arel we

groupings of disciplines, and other studies have elaborated on this by naming where these

disciplines sit.For example, MatNeef (2005) suggests the incomplete example showifrigure
6.3.
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The new structure for the university proposed by Jantsch givEigume 6.2 can now be explained

and elaborated with specific exampleThe typical structure of universities now is based on
clustering departments based on similarity of discipline to produce schools and faculties. What
Jantsch proposed was a hierarchy based on similarity of organising languages, or to simplify
further, goals. His model shifts thearee types of organisational units, namely discipline oriented
departments, functional orientated departments, and systems design laboratories, so that they bridge
disciplines and are inherently interdisciplinary. With referetacEigure 6.3, a disciplineoriented
department might combine engineering with physics, whilst a function orientated department might
combine engineering with desigRinally, a systems design laboratory might combine design with
values or ethics. In practice, each of these units would likely incorporate multiple disciplines, not

just two.

What is central to understandingnthatf Jant schos

We may then envisage a university in which some students go through dis@plintinction
oriented departments only, and others go through all three types of structural units. As the latter
proceed from undergraduate to graduate and doctor&l twey will shift the emphasis of their
studies from disciplineand functiororiented departments more and more to the systems design
laboratories, at the same time getting increasingly involved with purposeful work in technology
and actual sociotechngiral systems design and engineering, which will become -dirfud!

(and paid) engagement during the doctoral w@lantsch, 1972, p. 31)

What does this structure aekie in practice? It certainly addresses most, if not all, of the
speculative recommendations in the preceding sectidnsl. it underpins and supports the
development of the other possibilities discussed in this section, addressing the need seen by

Kandiko (2012)who suggests:
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Interdisciplinarity can be supported throughoa career, particularly through ntering
schemes. However, as disciplindrgsed departments and Schools were seen ashlfignges
to developing an interdisciplinary career, it was often seen as essential toircsgatgonal
structures that supped interdisciplinary academics, from the PhD throughautareer.
(Kandiko, 2012, p. 196)

One potential criticism of the structure proposed by Jan{$éfi2) is that it is still inherently
hierarchical, with the three layers thaill potentially not in practice be different from faculties,
schools and departmenHatter organisational structurB®emove barriersotcommunication, spark
unplanned exchanges of ideas, increase shared dialogue, and breed familiarity and acceptance of
diverse thougtit(Schreiber, 2019, p. 4@ dindeed some professions have noted that matrix based
structures combine the advantages ofraditional functional hierarces with the ability to

incorporateprojectteams(Grubenmann, 2017)

In the traditional structure & university it is a relatively epdask to remove the faculties, leaving
just schools and departmen®esearch institutes can still exist outside of this flattened organisation

and can be the basis of developing cressctional teamsA proposed structure for a university

Study
Major

such as thissishow in

Interdisciplinary Programmes and Resea

(%]
Q
+—
=]
&=
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c
=
(&)
S
@®
O
(7]
()
0 d

Disciplinary Programmes and Research

Research
Cluster

Figure6.4 A Matrix Structure for the University

Each cell in the matrix is a potential department, a team of individualbdalatcommon interests
in terms of teaching and research that allows them to offer study majors and undertake r&search.

school in this structure can, of course, have multiggrtments and the majors theffer can be
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contained within disciplindased programmes of studiyhe research institutes conduct research
and offer programmes that integrate majors from different discipliAeg individual in this
organisation may be imved in both disciplindased and interdisciplinary work.

Elevating research institutes to the same organisational authority as schools and expecting
cooperatiord o e wlimiate fully the potential for competitioand comes with its own financial

and organisational challengd3ut it doesaddress many of the issues raised in the data collection
from this thesis, and potentially accepting competition and collaboratgether does offer the
potential toe mbr ac e t haoopetitood i, o wwh 0 £ h 6 s 0 mkas many demefitssin ar g

organisationgCygler et al., 2018; Strese et al., 2Q16)

And so the final guestion here isé.. what if?
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Chapter 7: Conclusions

This thesis has presented the findings and implications of a-melthodology study investiging

the current state of interdisciplinarity in New Zealand universifié®e study has identified the
perceived motivations and barriers to interdisciplinary scholarly work as well as capturing the
strategies used by established interdisciplinary acedeand condensed these into some initial

advice for early career academics wishing to pursue interdisciplinary careers.

This chapter concludes the thesis by considering the contribution it makes as well as highlighting
the limitations of the work. Recommeéations for future worlare included as specific next steps

that emerge from the grounded speculation in the previous chapter

CONTRIBUTION

This thesis makes a number of contributi@tsoss differentareas. Firstly, it confirms that the
barriers and motations to interdisciplinary scholarly activity in New Zealand broadly align with
those in other regions, however some differences do exist particularly in relation to the extent to

which institutions seem to support interdisciplinary work.

By identifying strategies used by established interdisciplinary academics, this thesis also adds to the
body of knowledge as to how to support early career academics, particularly those wishing to
pursue interdisciplinary careers. The thesis also highlights changestidtbe made to produce
organisational cultures that are better suited to fostering interdisciplinary work that relate to both

managerial and academic leaders.

Whilst the speculative nature of part of the discussigmidraditional, it also forms aoatribution

as the foundation of a manifesto for change for the future.

LIMITATIONS OF THE STUDY

The main limitations of this study are related to the relatively small sample sizethiphases of
data collection. Onlyseventyfive responses were recedrefor the initial survey which is
significantly less than the numbef academic staff who submitted for assessment in the 2018
PBRF evaluation round (7408)Vhilst this represents less tharb% of the academic workforce
andtherefore considered not repemtative, the majority of academic staff at tertiary institutions
focus predominately odisciplinebasedesearch and teachingo formal attempt has been made to

qguantify the total number of interdisciplinary academics in the viande but it would be expected
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to be a relatively small percentage, and therefore the extent to which the survey is representative of

the opinions and perceptions of interdisciplinary academics would be gnester.

The small sample size also extendedht® data collection in the phase of the research relating to
identifying strategies for interdisciplinary success, with only seven participants, one of whom was
the author. The demographics of these participants have not been reported in this thdsy, but t
represented only three of the seven universities in the country. This potentially limits the
generalisability of the recommendations for early career academics.

The qualitative analysis was also only conducted by a single individual, which opensatgr gre
potential for biaswhich in this case would be demonstrategdwsconsciouslynining the datain a

way to confirm preconceptions. Certainly, some questions were framed and included in the survey
for that purpose, as noted in the personal statemdéme &ieginning of the thesis. Similarly, the use

of the reflexive thematic analysis approach is inherently biasetl embraces the role of the
research in creating rather than discovering theméslst potential bias may be considered a

limitation, it is welcomed and embraced in parts of this work.

The research purposefully chose not to frame interdisciplinarity in a particularly avélyet
participants, which is both strength and limitation of the work. By leaving the interpretation of
interdisciplinarty open to the individual participant, the research embraces the full diveraityaof
interdisciplinarity may be and includes potential for consideration of -¢crpksi-, trans, and all
otherforms to be included. The drawback here is thet diversty of interpretationmay lead to
dilution of the implications of the study and how they may be applied in relation to particular

individual circumstances.

FURTHER WORK

The suggestions for further work that emerge from this thesis fall into two catediositys,the
practical implementation of the suggestions for improving organisational culture, and more widely
the suggestions for changes to the institutiorbetter foster interdisciplinarity. These will be

commented on in the next section.

The second ategory is focused on further research that needs to be conducted. As this research is
intended to provide guidance to early career academics, the suggestions for future work focus on
this.

One of the recommendations from this work is to consider the @@weint of an interdisciplinary

PhD programme. Whilst there is some existing work in the literature that focuses on this type of
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programme, theres only a limited amount that focuses on the experiences of candidates in such a
programme. Investigating thevéd experience of interdisciplinary PhD students would be necessary

to understand the challenges they face and how best to incorporate the appropriate levels of support
in future programmes. This should include some focus on how interdisciplinary Phidatasd

build an interdisciplinary academic identity.

Similarly, the plight of early career academics pursing interdisciplinary careers is an area for future
work. Whilst this study has proposed sornigih-level guidance this would still need to be
individudisedandevaluatedThe first step is th&ansition of the dictums presented in this thesis to
amore applied format that can be shared with early career acad@imécthesidas alsqroposed

that mentoring by academic leaders would be useful, butitidins best implemented? To what
extent does informal networking impact the transition from disciplinarian to interdisciplinarian?

There are many unanswered questions that need to be addressed.

CONCLUSION

The objective of this research wasidentify the barriers to interdisciplinary scholarly activity in

New Zealand universities, and to then identify the strategies used by established interdisciplinary
academics to navigate gbe barriers in order to be able to provide guidance to early rcaree
academics wishing to pursue interdisciplinary careers. This advice has been distilled into a small
number of dictums that are intended to help people start their journey, however ongoing mentoring

and supporwill be needed to individualise this advicepractice.

Chapter 7Conclusions 97






References

Acker, S., & Webber, M. (2016). Discipline and publish: The tenure review process in Ontario
universities. In L. Shultz & M. Viczko (EdsAssembling and governing the higher education
institution (pp. 233 255). Palgrave Macmillan.

Adkins, B. (2009). Phlpedagogy and the changing knowledge landscapes of univetditjesr
Education Research & Developmg2®(2), 165 177.

Al-Saleem, N. E. (2017). Historical development of the interdisciplinary studies. In M-3Udi,
A. K. Al-Kindi, S. S. Alkindi, & N E. Saleem (Eds.Promoting interdisciplinarity in knowledge
generation and problem solvirfgp. 222 233). IGI Global.

Aldrich, J. H. (2014)Interdisciplinarity: Its role in a disciplindased academyxford University
Press.

Andrews, E. J., Harper, SCashion, T., Palacie&brantes, J., Blythe, J., Daly, J., Eger, S., Hoover,
C., TallontAlvarez, N., & Teh, L. (2020). Supporting early career researchers: Insights from
interdisciplinary marine scientistCES Journal of Marine Scienceé7(2), 476 485.

April e, K. T., EI | em, P., & Lol e, L. (2021).
perspectives on demands for research productivity in regional univerditie®r Education
Research & Developmert((6), 1131 1145.

Arntzen, E. (2016). Th€hanging Role of Deans in Higher Educatibrom Leader to Manager.
Universal Journal of Educational Researdif9), 2068 2075.

Arthur, M. B. (2008). Examining contemporary careers: A call for interdisciplinary inddimnan
Relations 61(2), 163 186.

Ayache, J., Connor, A., Marks, S., Kuss, D. J., Rhodes, D., Sumich, A., & Heym, N. (2021).
Exploring the fAdark mattero of social interac
spontaneous interpersonal coordinati®rantiers in Psychologyl2(718237).

Azzi z, R. (2014) . Perspectives: Li ke waves 1in
problem.Change: The Magazine of Higher Learnjdé(2), 32 35.

Bailey, F. G. (1977)Morality and expediencyBlackwell.

Bannerjee, A. (2021). Breaking corpteailos: Making customer experience work. In S. Popli & B.
Rishi (Eds.) Crafting customer experience strate@merald Publishing Limited.

Barringer, S. N., Leahey, E., & Salazar, K. (2020). What catalyzes research universities to commit
to interdisciplnary researchResearch in Higher Educatip1(6), 679 705.

Baumber, A., Kligyte, G., van der BiBrouwer, M., & Pratt, S. (2020). Learning together: A
transdisciplinary approach to studestaff partnerships in higher educatidtigher Education
Researh & Development39(3), 395 410.

Becher, T. (1981). Towards a definition of disciplinary cultugtadies in Higher EducatioB(2),
109 122.

Becher, T. (1989)Academic tribes and territories: Intellectual enquiry and the culture of
disciplines Open Unversity Press.

References 99



Bedeian, A. G. (2002). The deandés disease:
office of deanAcademy of Management Learning & Educatit(2), 164 173.

Bell, A. S., Rajendran, D., & Theiler, S. (2012). Job stress, wetibeiork-life balance and work
life conflict among Australian academi&s.Journal of Applied Psycholog8(1), 25 37.

Bennett, M. (2018). A letter to my younger self: Lessons for the new hospice social Wotkeal
of Social Work in Enaf-Life & Palliative Care 14(2i 3), 128 131.

bepress. (2021 he bepress threered list of academic disciplinebttps://bepressom/wp-
content/uploads/2016/12/bepress_Disciplines_taxonomy.pdf

Bergami, R. (2019). Twentfjrst century feudalism in Australian universities. In D. Bottrell & C.
Manathunga (Eds.Resisting neoliberalism in higher educati@p. 37 58). Palgrave Macmillan

Bergland, B. (2021). The incompatibility of neoliberal university structures and interdisciplinary
knowledge: A feminist slow scholarship critique Niarxism, Neoliberalism, and Intelligent
Capitalism(pp. 138 145). Routledge.

Berings, D., Beerten, ZHulpiau, V., & Verhesschen, P. (2010, November (®)ality culture in
higher education: From theory to practiceth European Quality Assurance Forum, Lyon, France.

Bess, J. L., & Dee, J. R. (2018yridging the divide between faculty and administrati@rguide to
understanding conflict in the acadenRoutledge.

Ho

Beyer, J. M., & Lodahl, T. M. (1976). A comparative study of patterns of influence in United States

and English universitie®\dministrative Science Quarteri®1(1), 104 129.

Biancani, S., Dahlander, L., McFarland, D. A., & Smith, S. (2018). Superstars in the making? The

broad effects of interdisciplinary centeResearch Policy47(3), 543 557.
Bishop, P. R., Huck, S. W., Ownley, B. H., Richards, J. K., & Skolits, G. J. Y2bdgacts of an

interdisciplinary research center on participant publication and collaboration patterns: A case study

of the National Institute for Mathematical and Biological Synthé&search EvaluatiqQi23(4),
327i 340.

Blythe, J., & Cvitanovic, C. (@0). Five organizational features that enable successful
interdisciplinary marine researdfrontiers in Marine Scienge'.

Boden, D., & Borrego, M. (2011). Academic departments and related organizational barriers to
interdisciplinary researchidigher Edication in Reviews, 41 64.

Boffo, S. (2010). Middle_evel University Managers in Italy: An Ambiguous Transition. In V. L.
Meek, L. Goedegebuure, R. Santiago, & T. Carvalho (Ef@lse,Changing Dynamics of Higher
Education Middle Manageme(pp. 103 117).Springer Netherlands. https://doi.org/10.1007/978
90-481-91635_6

Bok, D. (2009)Universities in the Marketplac®rinceton University Press.

Bolden, R., Gosling, J., OO6Brien, A., Peters,

Davidovic, A., & Winklemann, K. (2012)Academic leadership: Changing conceptions, identities
and experiences in UK higher educatideadership Foundation for Higher Education.
https://ore.exeter.ac.uk/repository/handle/10871/15098

Bolden, R., Jones, S., Davis, H., & Gente (2015)Developing and sustaining shared leadership
in higher educatiopStimulus paper]. Leadership Foundation Higher Education. https://minerva
access.unimelb.edu.au/bitstream/handle/11343/55439/LFHE_SP_Bolden_final.pdf

References 100



Bolger, P. (2021a). A studyf éaculty perceptions and engagement with interdisciplinary research
in university sustainability institutedournal of Environmental Studies and Scientés115 129.

Bolger, P. (2021b). Delivering on the promise: How are sustainability researchi@sséitiabling
interdisciplinary researchfiternational Journal of Sustainability in Higher Educatj@2(8), 167
189.

Bordons, M., Zulueta, M., Romero, F., & Barrigon, S. (1999). Measuring interdisciplinary
collaboration within a university: The effectstbe multidisciplinary research programme.
Scientometric46(3), 383 398.

Bradbeer, J. (1999). Barriers to interdisciplinarity: Disciplinary discourses and student learning.
Journal of Geography in Higher Educatid2i3(3), 381 396.

Brandenburg, R., Smitd,, Higgins, A., & Courvisanos, J. (2022). The genesis, development and
implementation of an interdisciplinary university crashool research grouphe Australian
Educational Researche®nline First 1i 22.

Branson, C. M. (2008). Achieving organisatchange through values alignmefdurnal of
Educational Administration46(3), 376 395.

Braun, V., & Clarke, V. (2006). Using thematic analysis in psycholQualitative Research in
Psychology3(2), 774 101.

Braun, V., & Clarke, V. (2019). Reflectingnaeflexive thematic analysiQualitative Research in
Sport, Exercise and Health1(4), 589 597.

Braun, V., & Clarke, V. (2021a). Can | use TA? Should | use TA? Should | not use TA? Comparing
reflexive thematic analysis and other pattbased qualitati¥ analytic approache€ounselling and
Psychotherapy Researcdil(1), 37 47.

Braun, V., & Clarke, V. (2021b)hematic analysis: A practical guidSAGE Publications.

Braun, V., Clarke, V., Boulton, E., Davey, L., & McEvoy, C. (2020). The online survay as
gualitative research todhternational Journal of Social Research Methodoldf(6), 641 654.

Brechelmacher, A., Park, E., Ates, G., & Campbell, D. F. (2015). The rocky road td taress
paths in academia. In T. Fumasoli, G. Goastellec, & B. MiniKéEds.) Academic work and
careers in Europe: Trends, challenges, perspectippsl13 40). Springer.

Bremner, C., & Rodgers, P. (2013). Design without discipresign Issue9(3), 4 13.

Brew, A. (2008). Disciplinary and interdisciplinary affiliations of experienced researttighser
Education 56(4), 423 438.

Bridle, H., Vrieling, A., Cardillo, M., Araya, Y., & Hinojosa, L. (2013). Preparing for an
interdisciplinary future: A perspectvrom earlycareer researchefSutures 53, 22 32.

Britannica. (2019)University of Bolognahttps://www.britannica.com/topic/Universitf-Bologna

Bromham, L., Dinnage, R., & Hua, X. (2016). Interdisciplinary research has consistently lower
funding sucessNature 534(7609), 684687.

Brown, R. R., Deletic, A., & Wong, T. H. (2015). Interdisciplinarity: How to catalyse collaboration.
Nature News5257569), 315.

Brown, V. A., Harris, J. A., & Russell, J. Y. (2010xrckling wicked problems through the
transdisciplinary imaginationEarthscan.

References 101



Bruhn, J. G. (1995). Beyond discipline: Creating a culture for interdisciplinary resbdaegrative
Physiological and Behavioral Scien&(4), 331 341.

Bystydzienski, J., Thomas, N., Howe, S., & Desali, A. (2017). The leadership role of college deans
and department chairs in academic culture cha®igelies in Higher Educatiod2(12), 2301
2315.

Carayol, N., & Thi, T. U. N. (2005). Why do academic scirtengage in interdisciplinary
researchResearch Evaluatigri4(1), 7Q'79.

Chen, JM., & Luetz, J. M. (2020). Mondinter-/multi-/trans/anti-disciplinarity in research. In W.
Leal Filho, A. M. Azul, L. Brandli, P. G. Ozuyar, & T. Wall (EdQuality education.
Encyclopedia of the UN sustainable development dpalsli 16). Springer.

Chettiparamb, A. (2007)nterdisciplinarity: A literature reviewThe Interdisciplinary Teaching
and Learning Group. http://www. heacademy. ac.
uk/assets/documents/susiability/interdisciplinarity _literature_review. pdf

Chreim, S. (2006). Postscript to change: Suryv
Personnel Reviey85(3), 315 335.

Clandinin, D. J. (2006 Handbook of narrative inquiry: Mapping a metlalogy. Sage
Publications.

Clandinin, D. J., & Connelly, F. M. (2004)larrative inquiry: Experience and story in qualitative
research John Wiley & Sons.

Clark, B. R. (1983)The higher education systetniversity of California Press.

Coker, J. S., & G#it E. (2017). Interdisciplinary capstones for all studejtsirnal of
Interdisciplinary Studies in Educatip&(2), 1.

Connor, A. M. (1996)The synthesis of hybrid mechanisms using genetic algorjfPimisthesis,].
Liverpool John Moores University.

Conror, A. M. (1999). Parameter sizing for fluid power circuits using Taguchi metbodmal of
Engineering Designl0(4), 371 390.

Connor, A. M. (2020). Creative technologies: A retrospectiternational Journal of Innovation,
Creativity and Changel3(6), 1i 23.

Connor, A. M., Greig, T. J., & Kruse, J. (2017). Evaluating the impact of procedurally generated
content on game immersiofihe Computer Games Journé(4), 209 225.

Connor, A. M., Karmokar, S., & Whittington, C. (2015). From STEM to STEAM: &giat for
enhancing engi neer i nlipterdationad Journalmf Eagingering Bedagegy i o n o
5(2), 37 47.

Connor, A. M., Marks, S., & Walker, C. (2015). Creating creative technologists: Playing with(in)
education. In N. Zagalo & P. Branco (Ed€Jjeativity in the digital agépp. 35 56). Springer.

Connor, A. M., & Sosa, R. (2018). TheZ\of creative technologiegAl Transactions on Creative
Technologies5(15), 3.

Connor, A. M., Sosa, R., Jackson, A. G., & Marks, S. (2017). Problem solvithg @dges of
disciplines. InHandbook of research on creative problem solving Skill development in higher
education(pp. 212 234). IGI Global.

References 102



Cotos, E., Huffman, S., & Link, S. (2017). A move/step model for methods sections: Demonstrating
rigour and credhility. English for Specific Purposge46, 90/ 106.

Counsell, C. (2011). Disciplinary knowledge for all, the secondary history curriculum and history
t eacher s 6 CardchluneJouenal 22(R), 201 225.

Cox, M. D. (2013). The impact of communitiespréctice in support of eargareer academics.
International Journal for Academic Developmgelfi(1), 18 30.

Creswell, J. W. (2007 Quallitative research and research design: Choosing among five traditions
SAGE Publications.

Creswell, J. W., Fetters, M. D., & lvankova, N. V. (2004). Designing a mixed methods study in
primary careThe Annals of Family Medicin2(1), 7 12.

Creswell, J. W., & Plano, C. (200Designing and conducting mixed methods rese®8&GE
Publications.

Crevani, L., Lindgren, M., & Packendorff, J. (2007). Shared leadership: Aposic perspective
on leadership as a collective constructiorernational Journal of Leadership Studi&¢l), 40 67.

Cupples, J., & Pawson, E. (2012). Giving an accounheself: The PBRF and the neoliberal
university.New Zealand Geographesg(1), 14 23.

Cygler, J., Sroka, W., Solesvik, M., & Dninbkow
coopetition: The roles of scope and durability in coopetitive relationsBystanability, 10(8),
2688.

Darbellay, F. (2019). Postdisciplinarity: Imagine the future, think the unthinkable. In T. Pernecky
(Ed.),Postdisciplinary Knowledgép. 235 250). Routledge.

Davison, A., Pharo, E., Warr, K., Aboudha, P., Boyd, D., Brown, P., Baugr P., Egan, A., Hart,
G., McGregor, H., & others. (2012)emonstrating distributed leadership through cross
disciplinary peer networks: Responding to climate change compléxistralian Learning &
Teaching Council. https://ltr.edu.au/resources/LE83L Davison_Report_2012.pdf

de Niro, C., Walker, A., Nilsson, A., Clarkson, R., Gou, Y., Spasovska, E., Levy, N., & Cannell, C.
(2020). Becominggame: An assemblage of perspectives on challenges for early career academics
in neoliberal timesTEXT, 24(Spedal 59), 1 12.

de Voltolina, L. (1350s)Liber ethicorum des Henricus de Alemannia, single sheet. Scena:
Henricus de Alemannia con i suoi studd@mn parchment].
https://en.wikipedia.org/wiki/Medieval_university#/media/File:Laurentius_de_Voltolina_001.jpg

Del Favero, M. (2005). The social dimension of academic discipline as a discriminator of academic
deansd admi ni sSTherRaview of Highbr &dueatio?d@); 689 96.

Delamont, S., Atkinson, P., & Parry, S. (200D)e doctoral experience: Success and failure in
graduate schoolFalmer Press.

Demharter, S., Pearce, N., Beattie, K., Frost, I., Leem, J., Martin, A., Oppenheimer, R., Regep, C.,
Rukat, T., Skates, A., & o#lis. (2017). Ten simple rules for surviving an interdisciplinary PhD.
PLOS Computational Biology3(5), €1005512.

Denman, B. D. (2009). What is a University in the 21st CentdigRRer Education Management
and Policy 17(2), 9 28.

References 103



Dent, E., & Powley, E.Z002). Employees actually embrace change: The chimera of resistance.
Journal of Applied Management and Entrepreneursh(p), 40 56.

Donald, J. G. (2002).earning to think: Disciplinary perspective3osseyBass.

Dugas, D., Stich, A. E., Harris, L. N.,&u mme r s , K. H. (2020) . 61 dm b
di fferent directionsdé: Academic identity tens
economic timesStudies in Higher Educatiod5(2), 312 326.

Edmonds, T., & Stolk, J. (2018). Developiadgramework for collaborative educational change: A
study of people, processes, and cultu284.8 IEEE Frontiers in Education Conference (KIE)5.

Education Counts. (2022)ertiary Resourcing
https://www.educationcounts.govt.nz/statistics/resources

Ehrenberg, R. G. (1999). In pursuit of university wide objecti@sange: The Magazine of Higher
Learning 31(1), 28 31.

Enright, E. , Rynne, S. B., & Al frey, L. (2017
the advice of the physical educatiand sport pedagogy professori@port, Education and
Society22(1), 22 39.

Evans, P., Doz, Y. L., Laurent, A., & Press, M. (1988)man resource management in
international firms: Change, globalization, innovatidspringer.

Fahie, D. (2019). The lad experience of toxic leadership in Irish higher educalimernational
Journal of Workplace Health Managemgh®(3), 341 355.

Fallman, D., & Stolterman, E. (2010). Establishing criteria of rigour and relevance in interaction
design researchigital Creativity, 21(4), 265 272.

Finlay, J., Connor, A. M., & Pears, R. (2011). Mining software metrics from Baazeedings of
the 9th ACIS Conference on Software Engineering Research, Management & Applications

Fityus, S., McCabe, B., Pantazidou, M., & Apdl D. (2012). Challenges in teaching engineering
to the next generation: Some data from a-gegineering perspective. Bhaking the Foundations
of Geeengineering Educatiofpp. 219 224). CRC Press.

Foattit, J., Brown, D., Marks, S., & Connor, A. MOE6). Development of a haptic game interface.
EAIl Transactions on Creative Technologig$), 5.

Frodeman, R. (2011). Interdisciplinary research and academic sustainability: Managing knowledge
in an age of accountabilitiEnvironmental Conservatio88(2), 105 112.

Fullan, M. (2011)The six secrets of change: What the best leaders do to help their organizations
survive and thriveJohn Wiley & Sons.

GannonCook, R., & Ley, K. (2020). Breaking down Academic SilosEhgaging Learners with
Semioticgpp. 171 196). Brill.

Gardner, S., & Tellefsen, B. (200Brom Fiefdoms to knowledge centres: Constituent market
orientation as a platform for transforngrand repositioning Australias new universiti8gh
International Conference on Pubkeivate Partnerships Exploring @©peration, Karlstad, Sweden.

Gill, R. (2010). Breaking the silence: The hidden injuries of the neoliberal university. In R. Ryan
Flood& R. Gill (Eds.),Secrecy and silence in the research process: Feminist reflecpgm<28
244). Routledge.

Giroux, H. A. (2014)Ne ol i ber al i s m6s waaymasketBéoksgher educat

References 104



Glasow, P. A. (2005Fundamentals of survey research methodp(®gP 05W0000077; pp.iR7).
MITRE. http://www.uky.edu/~kdbrad2/EPE619/Handouts/SurveyResearchReading.pdf

Gobert, S. (2019From organizational boundaries to crefmctionality[Masters Thesis].
Dauphine University.

Godin, B., & Gingras, Y. (2000). Thegze of universities in the system of knowledge production.
Research Policgy29(2), 273 278.

Golde, C. M., & Gallagher, H. A. (1999). The challenges of conducting interdisciplinary research in
traditional doctoral programg&cosystems(4), 281 285.

Goleman, D. (2000). Leadership that gets restt@vard Business Review8(2), 4 17.

Good, J. J., Keeley, J. W., Leder, S., Afful, S. E., & StieBlafour, J. J. (2013). Supporting our
junior faculty: Assessing the concerns and needs of early career logystsol eaching of
Psychology4(0(4), 340 345.

Goring, S. J., Weathers, K. C., Dodds, W. K., Soranno, P. A., Sweet, L. C., Cheruvelil, K. S.,
Kominoski, J. S., Riegg, J., Thorn, A. M., & Utz, R. M. (2014). Improving the culture of
interdisciplinary coll&oration in ecology by expanding measures of suc€esatiers in Ecology
and the Environment2(1), 39 47.

Green, P., & Usher, R. (2003). Fast supervision: Changing supervisory practice in changing times.
Studies in Continuing Educatip5(1), 37 50.

Greenwood, D., & Levin, M. (2001). Rer gani zi ng uni versities and
restructuring and knowledge creation for the 21st cen@iyanization 8(2), 433 440.

Grubenmann, S. (2017). Matrix organisation: The design of-treasteamwork in newsrooms.
Journalism Practicel1(4), 458 476.

Haage, V., Voss, L., Nguyen, D., & Eggert, F. (2021). The need for sustainable leadership in
academia: A survey of German resgeers reveals a widespread lack of training for leadership
skills. EMBO Reports22(12), e53592.

Hagoel, L., & KalekinFishman, D. (2002). Crossing borders: Toward a tthscplinary scientific
identity. Studies in Higher Educatio27(3), 297 308.

Haider, L. J., HentatBundberg, J., Giusti, M., Goodness, J., Hamann, M., Masterson, V. A.,
Meacham, M., Merrie, A., Ospina, D., Schill, C., & others. (2018). The undisciplinary journey:
Early-career perspectives in sustainability sciestestainability Sciece 13(1), 191 204.

Hannon, J., Hocking, C., Legge, K., & Lugg, A. (2018). Sustaining interdisciplinary education:
Developing boundary crossing governardiggher Education Research & Developme(7),
1424 1438.

Harris, M. (2010). Interdisciplinary sttegy and collaboration: A case study of american research
universitiesJournal of Research Administratiofl(1), 22 34.

Harris, M. S., & Holley, K. (2008). Constructing the interdisciplinary ivory tower: The planning of
interdisciplinary spaces on unigty campuses?lanning for Higher EducatigrB6(3), 34 43.

Heffernan, T. (2022). Deans: The Boardieudndy 6s ne
higher education: Life in the modern univergipp. 109 119). Springer.

Henkel, M. (2005). Academic @htity and autonomy in a changing policy environmEigher
Education 49(1), 155 176.

References 105



Holley, K. A. (2009). Understanding interdisciplinary challenges and opportunities in higher
educationASHE Higher Education RepoB5(2), 1i 131.

Holley, K. A. (2015) Doctoral education and the development of an interdisciplinary identity.
Innovations in Education and Teaching InternatiqriX(6), 642 652.

Holley, K. A. (2020). Interdisciplinarity and doctoral education: Socialization, process, and
outcomes. In J. GVeidman & L. DeAngelo (Eds.jocialization in higher education and the early
career: Theory, research and applicatipp. 269 284). Springer.

Hol ligan, C. (2011). Feudali sm and academi a:
International Journabf Qualitative Studies in Educatip®4(1), 55 75.

Hol |l ywood, A., Mc Carthy, D., Spencely, C., &
experience of career development in early career acadeloigsal of Further and Higher
Education 44(7), 998 1012.

Hopkins, R. (2019)From What Is to What If: Unleashing the power of imagination to create the
future we wantChelsea Green Publishing.

Houston, D., Meyer, L. H., & Paewali, S. (2006). Academic staff workloads and job satisfaction:
Expectations and values in acadedwurnal of Higher Education Policy and Manageme&(1),
17i 30.

Hunt, F., & Thornsbury, S. (2014). Facilitating transdisoguly research in an evolving approach
to scienceOpen Journal of Social Scienc@4), 44975.

Husserl, E. (1970)The crisis of European sciences and transcendental phenomenology: An
introduction to phenomenological philosopiNorthwestern Universityress.

Jacobs, J. A. (2014). Antidisciplinarity. In J. A. Jacobs (Bd.dlefense of disciplindpp. 123
152). University of Chicago Press.

Jacobs, J. A., & Frickel, S. (2009). Interdisciplinarity: A critical assessrAantal Review of
Sociology 35, 43 65.

Jantsch, E. (1972). Intand transdisciplinary university: A systems approach to education and
innovation.Higher Education1(1), 7 37.

Jasper, M. A. (1994). Issues in phenomenology for researchers of ndaingal of Advanced
Nursing 19(2), 309 314.

Josselson, R. (2006). Narrative research and the challenge of accumulating kndMdeddre
Inquiry, 16(1), 3 10.

Kandiko, C. B. (2012). Leadership and creativity in higher education: The role of interdisciplinarity.
London Review of Educatiph0(2), 191 200.

Karlgvist, A. (1999). Going beyond disciplines: The meanings of interdisciplinRaticy
Sciences32(4), 379 383.

Karp, T., & Helgg, T. I. T. (2009). Reality revisited: Leading people in chaotic chaogmnal of
Management Developmeg8(2), 81 93.

Kek2le, J. (1999). o6Preferredbébpatterns of aca
Higher Education37(3), 2171 238.

References 106



Kelly, R., Mackay, M., Nash, K. L., Cvitanovic, C., Allison, E. H., Armitage, D., Bonn, A., Cooke,
S. J., Frusher, S., Fulton, E. A., & others. (2019). Ten tips for developing interdisciplinary socio
ecological researcherSocieoEcological Practice Reseal, 1(2), 149 161.

Kerr, C. (1987). A critical age in the university world: Accumulated heritage versus modern
imperativesEuropean Journal of Educatio82(2), 183 193.

Kezar, A. (2004). What Is more important to effective governance: Relationshipsatrais
leadership, or structures and formal procesbks® Directions for Higher Educatioa27(Fall
2004), 3546.

Kezar, A. (2005). Redesigning for collaboration within higher education institutions: An
exploration into the developmental procé®ssearchn Higher Education46(7), 831 860.

Kezar, A. (2011). Grassroots leadership: Encounters with power dynamics and oppression.
International Journal of Qualitative Studies in Educatigd(4), 471 500.

Kinman, G. (2014). Doing more with less? Work and weflly in academicSomatechnicsi(2),
219 235.

Kinman, G., & Jones, F. (2008). A life beyond work? Job demands;M®etkalance, and
wellbeing in UK academicgdournal of Human Behavior in the Social Environméai(1i 2), 41
60.

Kinnear, C., & Roodt, G(1998). The development of an instrument for measuring organisational
inertia. SA Journal of Industrial Psycholog84(2), 44 54.

Klein, J. T., & FalkKrzesinski, H. J. (2017). Interdisciplinary and collaborative work: Framing
promotion and tenure praatis and policieResearch Policy46(6), 1055 1061.

Knapke, J. M., Schuckman, S. M., & Lee, R. C. (2021). Interdisciplinary collaboration in
appointment, reappointment, promotion, and tenure criteria: Does it mditgr& Education
Policy, Online First 1i 15.

KochharLi ndgren, G. (2017). Hong Kongés | iberal
wisdom, and the common core @ HKU. In D. Araya & P. Marber (Eflke evolution of liberal
arts in the global agépp. 174 184). Taylor & Francis.

Koti govg§gr019). Creative nonfiction Gigsisd t he r
reporters, emotions, and technolagyp. 189 219). Springer.

Land, R. (2012). Crossing tribal boundaries: Interdisciplinarity as a threshold concept. In P.
Trowler, M. Sainders, & V. Bomber (Eds.Jribes and territories in the 21st centupp. 186
196). Routledge.

Langfield-Smith, K. (1995). Organisational culture and control. In A. J. Berry, J. Broadbent, & D.
Otley (Eds.)Management contrdpp. 179 200). Springer.

Larner, W., Phipps, D., Town, I., Underk8lern, Y., Williams, M., & Mischewski, B. (2020).
Toward the Tertiary Research Excellence Evaluation (TREE): The report of the PBRF review
panel https://assets.education.govt.nz/public/Documents/Fueithecation/BRFReview/The
Reportof-the PBRFReviewpanetE-koekoete-tuie-keteketete-kaka.-. pdf

Leahey, E., Barringer, S. N., & Riflga mi r e z , M. (2019) . Universiti
interdisciplinary researcl&cientometrics1183), 891 919.

Leahey, E., Beckman, C. M., & Stanko, T. L. (2017). Prominent but less productive: The impact of
interdisciplinar iAdwinisirativesScianae Quartesl§2($),6105r18s ear c h .

References 107

e



Lechevalier, S., & Laugier, S. (2019). Innovation beyond tedgydl Introduction. Ininnovation
beyond technologfpp. I 21). Springer.

Lélé, S., & Norgaard, R. B. (2005). Practicing interdisciplinaBipScience55(11), 967 975.

Lesser, F. (2021Rerceptions of the need for professional training for senior acadadership
in higher education administratigi®hD Thesis]. Northcentral University.

Lindner, A. B., & Taddei, F. (2007). Forming the next generation of European interdisciplinary
scientists. In P. Csermely, K. Korlevic, & K. Sulyok (EdSgience eduden: Models and
networking of student research training under(gf. 172 182). IOS Press.

Linton, J. (2018). Quiet contributors: The role of the arts, humanities and social sciences in
innovation. © h m % 12(8), 6 12.

Longsworth, L. M. (2010)Leadershp in the virtual higher education environment: Towards an
appropriate model and framewofRhD Thesis]. University of Bath.

MacKinnon, P., Hine, D., & Barnard, R. (2013). Interdisciplinary science research and education.
Higher Education Research & Devetopnt 32(3), 407 419.

Mahoney, J., & Goertz, G. (2006). A tale of two cultures: Contrasting quantitative and qualitative
researchPolitical Analysis 14(3), 2271 249.

Maloney, S., Moss, A., Keating, J., Kotsanas, G., & Morgan, P. (2013). Sharing teauhing a
|l earning resources: Per ceptMedicakEdudtiond7(8)udii ver si
819.

Manathunga, C., & Brew, A. (2012). Beyond tribes and territories: New metaphors for mew times.
In P. Trowler, M. Saunders, & V. Bomber (Ed.)ibes and territories in the 21st centupp. 58
70). Routledge.

Mangiafico, S. S. (2016pummary and analysis of extension program evaluation RuRyers
Cooperative Extension.

Marginson, S., Tytler, R., Freeman, B., & Roberts, K. (20%3EM:Country comparisons:

International comparisons of science, technology, engineering and mathematics (STEM) education.
Australian Council of Learned Academies. Retrieved 1 July 2013 from .
https://dro.deakin.edu.au/view/DU:30059041

Martin, P. J., & PfirmanS. (2017). Facilitating interdisciplinary scholaffie Oxford Handbook of
Interdisciplinarity (2nd Edition)586 600.

Matthiasson, J. S. (1968). My discipline is better than your discipline: Some barriers to
interdisciplinary researciCanadian Review @ociology/Revue Canadienne de Sociolds(i),
263 275.

Max-Neef, M. A. (2005). Foundations of transdisciplinarigological Economic$H3(1), 5 16.

McAlpine, L., & Norton, J. (2006). Reframing our approach to doctoral programs: An integrative
frameworkfor action and researchligher Education Research & Developmef(1), 3 17.

McClam, S., & FloresScott, E. M. (2012). Transdisciplinary teaching and research: What is
possible in higher educatiofaching in Higher Educatioi7(3), 231 243.

McDonald,S., Gertsen, F., Rosenstand, C. A. F., & Tollestrup, C. (2018). Promoting
interdisciplinarity through an intensive entrepreneurship educatiorgpadtiate workshopdigher
Education, Skills and WoiRased Learning8(1), 41 55.

References 108



McKay, L., & Monk, S. (20X). Early career academics learning the game in Whackaddmgieer
Education Research & Developmgdi(6), 1251 1263.

McKinlay, E., Brown, M., Beckingsale, L., Burrow, M., Coleman, K., Darlow, B., Donovan, S.,
Gorte, T., Hilder, J., Neser, H., & othe(@020). Forming intemstitutional partnerships to offer
preregistration IPE: a focus group studypurnal of Interprofessional Cay84(3), 380 387.

McMaster, A. M. (2005)A theory of the university organisation as diarchy: Understanding how
deans andaculty managers in Australian universities work together across academic and
administrative domainfPhD Thesis]. University of Melbourne.

Meek, V. L., Goedegebuure, L., & De Boer, H. (2010). The changing role of academic leadership in
Australia and the Btherlands: Who is the modern dean? In V. L. Meek, L. Goedegebuure, R.
Santiago, & T. Carvalho (EdsJhe changing dynamics of higher education middle management

(pp. 31 54). Springer Netherlands.

Meeth, L. R. (1978). Interdisciplinary studies: A mattedefinition. Change: The Magazine of
Higher Learning 10(7), 10 10.

Meyer, J. H., & Land, R. (2005). Threshold concepts and troublesome knowledge (2):
Epistemological considerations and a conceptual framework for teaching and |edigimay.
Education 49(3), 373 388.

Millar, V. (2016). Interdisciplinary curriculum reform in the changing univergigaching in
Higher Education21(4), 471 483.

Miller, D. (2001). Successful change leaders: What makes them? What do they do that is different?
Journal of Chage Managemeng(4), 359 368.

Milman, A., Marston, J. M., Godsey, S. E., Bolson, J., Jones, H. P., & Weiler, C. S. (2017).
Scholarly motivations to conduct interdisciplinary climate change resekmeimal of
Environmental Studies and Sciencé®), 239 250.

Mingers, J., & Brocklesby, J. (1997). Multimethodology: Towards a framework for mixing
methodologiesOmega 25(5), 489 509.

Mora, J-G. (2001). Governance and management in the new univérsityary Education and
Management7(2), 95 110.

Mosey, S., Wright, M., & Clarysse, B. (2012). Transforming traditional university structures for the
knowledge economy through multidiskimary institutes Cambridge Journal of Economic36(3),
587 607.

Nancarrow, S. A., Booth, A., Ariss, S., Smith, T., Enderby, P., & Roots, A. (2013). Ten principles
of good interdisciplinary team workluman Resources for Healthl(1), 19.

National Acadeny of Sciences, National Academy of Engineering, & Institute of Medicine. (2005).
Facilitating interdisciplinary researchThe National Academies Press.
https://nap.nationalacademies.org/catalog/11153/facilitatitegdisciplinaryresearch

Neubauer, B. EWitkop, C. T., & Varpio, L. (2019). How phenomenology can help us learn from
the experiences of otheiRerspectives on Medical Educati@) 90/ 97.

Newell, W. H. (2004). Complexity and Interdisciplinarity. In L. D. Kiel (E&howledge
Management, Orgazational Intelligence and Learnign, and Complexiigplss Publishers.

Newfield, C. (2018)The great mistake: How we wrecked public universities and how we can fix
them Johns Hopkins University Press.

References 109



Nicolescu, B. (2002Manifesto of transdisciplinaty. Suny Press.

Nisselle, A. E., & Duncan, R. E. (2008). Multiple supervisors from multiple disciplines: Lessons
from the past as multidisciplinary supervision becomes the way of the fUtaféc [Parkville],
10, 143 166.

Noor, K. M. (2011). WorkKife balance and intention to leave among academics in Malaysian public
higher education institutionfnternational Journal of Business and Social Scie@¢El), 240 248.

Nzuva, S. M. , & Kimanzi , P. M. (2022). The i
productivity: A comprehensive systematic revi&uropean Journal of Business and Management
14(4), 42 55.

O6 Mear a, K. (2011). |l nsi de the panopticon: St
B. Paulsen (Eds.Higher education: Handbook dii¢ory and researctpp. 161 220). Springer.

@streng, W. (2008). Crossing scientific boundaries by way of disciplines. In W. @streng (Ed.),
Complexity(pp. 11 13). Norwegian Academy of Sciences and Letters.

Ozkanli, O., Bickley, M., Fyfe, S., & Lord, L. (2008). Attitudes and experiences of university
academic leaderdournal of Global Strategic ManagemeB(l1), 105 113.

Parker, G. (1994 Crossfunctional teamsJosseyBass.

Parkman, A. (2016). The imposter phenomenon in higher education: Incidence and Joyraet.
of Higher Education Theory and Practjde(1), 51 60.

Parrinello, G. L. (2012). Tourism and neuroscience: A preliminary appréadgnsmos 7(2), 39
54.

Parry, S. (2007 )Disciplines and doctorateSpringer.

Pearse, N. J. (2010). Towards a social capital theory of resistance to clmamgal of Advances in
Management Research(2), 163 175.

Pelias, R. J. (2005). Performative writiag scholarship: An apology, an argument, an anecdote.
Cultural Studies? Critical Methodologies(4), 415 424.

Petrie, H. G. (1976). Do you see what | see? The epistemology of interdisciplinary inquiry.
Educational Researcheb(2), 9 15.

Petrov, G. (2006)The leadership foundation research on collective leadership in higher education.
Leadership Mattersr(11), 11.

Phillips, D. C. (1987)Philosophy, science and social inquiry: Contemporary methodological
controversies in social science and related appfields of researci?ergamon Press.

Pihie, Z. A. L., Sadeghi, A., & Elias, H. (2011). Analysis of head of departments leadership styles:
Implication for improving research university management practtresediaSocial and
Behavioral Science29, 1081 1090.

Pinsonneault, A., & Kraemer, K. (1993). Survey research methodology in management information
systems: An assessmedburnal of Management Information Systet%2), 75 105.

Pitt, R., & Mewburn, I. (2016). Academic superheroes? A critical anadysisademic job
descriptionsJournal of Higher Education Policy and Managem&&1), 83 101.

References 110



Pohl, C., Wuelser, G., Bebi, P., Bugmann, H., Buttler, A., Elkin, C. -Begamey, A., Hirschi, C.,
Le, Q. B., & Peringer, A. (2015). How to successfully mibinterdisciplinary research: Learning
from an ecology and society special featienlogy and Societ20(2), Article 23.

Polkinghorne, D. E. (1988Narrative knowing and the human sciencgsny Press.

Polmear, M., Volpe, E., Simmons, D. R., Clegorne, N., & Weisenfeld, D. (2022). Leveraging
faculty knowledge, experience, and training for leadership education in engineering undergraduate
curricula.European Journal of Engineering Educatjédtheadof-Print, 11 20.

Poole, G. (2009). Academic disciplind$he University and Its Disciplines: Teaching and Learning
within and beyond Disciplinary Boundaries0.

Price, E., Coffey, B., & Nethery, A. (2015). An early career academic network: What worked and
what dich 6Journal of Further and Higher EducatipB(5), 680 698.

Proehl, R. A. (1996). Enhancing the effectiveness of digsstional teams.eadership &
Organization Development Journdl7(5), 3 10.

Pryor, K. N., & Barringer, S. N. (2022). Reaffirming dratlenging boundaries? Exploring hybrid
academic units in modern research university hierarcimesyative Higher Educatiqi7(1), 45
72.

Rabb, R., Hitt, J., & Floersheim, R. (2010). Implementation of a Complex Multidisciplinary
Capstone Project for &tiulating Undergraduate Student Developm28L10 ASEE Annual
Conference & Expositiqril5.673.115.673.11.

Reich, S. M., & Reich, J. A. (2006). Cultural competence in interdisciplinary collaborations: A
method for respecting diversity in research partnpssAimerican Journal of Community
Psychology38(1), 51 62.

Reid, M. (2021). A letter on rejection to my younger de¢Hture Reviews Chemis}iy(6), 363
364.

Reitz, T. (2017). Academic hierarchies in ffeadal capitalism: How status competition processe
trust and facilitates the appropriation of knowleddigher Education73(6), 871 886.

Richter, D. M., & Paretti, M. C. (2009). Identifying barriers to and outcomes of interdisciplinarity
in the engineering classroomuropean Journal of Engineering Echtion 34(1), 29 45.

Roberts, P. (2019). Higher education, impact and the internet: Publishing, politics and
performativity.First Monday 24(5i 6).

Salmela, M., MacLeod, M., & Munck af Rosenschold, J. (2021). Internally incentivized
interdisciplinarity: @ganizational restructuring of research and emerging tendinerva 59(3),
355 377.

Schein, E. H. (1990). Organizational culture: What it is and how to change it. In P. Evans & Y. L.
Doz (Eds.)Human Resource Management in International Fifpys 56 82). Springer.

Schmidt, F., MacDonell, S. G., & Connor, A. M. (2011). An automatic techire reconstruction
and refactoring framework. In R. Lee (Edbpftware engineering research, management and
applications(pp. 95 111). Springer.

Schreiber, D. A. (2019). Organizational Capability Model for Futures Thinking. In D. A. Schreiber
& Z. L. Berge (Eds.)Futures Thinking and Organizational Policy: Case Studies for Managing
Rapid Change in Technology, Globalization and Workforce Dive(gity35 53). Springer
International Publishing. https://doi.org/10.1007/8¢819949239 2

References 111



Scott, I., & Gng, T. (2021). Coordinating government silos: Challenges and opportuGités|
Public Policy and Governancé(1), 20 38.

Seel, R. (2000). Culture and complexity: New insights on organisational climgmisations &
People 7(2), 21 9.

Serrat, O. (207). Bridging organizational silos. In O. Serrat (EEDpwledge solutionfp. 711
716). Springer.

Sessa, V. I., & Taylor, J. J. (200@xecutive selection: Strategies for succdssseyBass.

Shadinger, D., & Toomey, D. (2014). Knacktive: Answerirgat for more interdisciplinary,
collaborative, educational experienc€sllege Teaching2(2), 55 61.

Shanker, M., & Sayeed, O. B. (2012). Role of transformational leaders as change agents:
Leveraging effects on organizational climdtelian Journal ofindustrial Relations47(3), 470
484.

Shattock, M. (2013). University governance, leadership and management in a decade of
diversification and uncertaintidigher Education Quarterly67(3), 2171 233.

Shrimpton, B., & Astbury, B. (2011). Motivations foridg interdisciplinary research: Results from
an Australian qualitative studinternational Journal of Interdisciplinary Social Sciencéd),
195 206.

Simula, B. L., & Scott, T. L. (2021). Disciplining academic identities: Boundaries and identity work
among arts and sciences facul8ocial Currents8(4), 378 397.

Sirinterlikci, A. (2014). Interdisciplinary capstone proje@814 ASEE Annual Conference &
Exposition 24/ 799.

Sirman, R. (2008). Collaborative leaderghip sound solution to complex problentSmployment
Relations Today3%(2), 31 42.

Smith, M. H. (2018)Moderation of Emotional Intelligence on Leaddember Exchange and
Resistance to ChangBhD Thesis]. Walden University.

Sosa, R., & Connor, A. (2018). Innovation teams and organizational creativity: Reasoning with
computational simulation§he Ji: The Journal of Design, Economics, and Innovadi®), 157
170.

Spendlove, M. (2007). Competencies for effective leadershighrer educatiorinternational
Journal of Educational Managemegtl(5), 4071 417.

Stahler, G. J., & Tash, W. R. (1994). Centers and institutes in the research university: Issues,
problems, and prospecighe Journal of Higher Educatiof5(5), 540 554.

Stensaker, B., & Vabg, A. (2013). Raventing shared governance: Implications for organisational
culture and institutional leadershigigher Education Quarterly67(3), 256 274.

Strese, S., Meuer, M. W., Flatten, T. C., & Brettel, M. (2016). Organizdi@gonecedents of cross
functional coopetition: The impact of leadership and organizational structure offuerossnal
coopetition.Industrial Marketing Managemer3, 42 55.

Strong, E. A., De Castro, R., Sambuco, D., Stewart, A., Ubel, P. A., Grifith,, & Jagsi, R.
(2013). Work life balance in academic medicine: Narratives of physicgsearchers and their
mentors.Journal of General Internal Medicing8(12), 1596 1603.

References 112



Stuart, T. E. (2008, September ZPhe silo lives! Analyzing coordinatiomd communication in
multiunit companie$S. J. Gilbert, Interviewer) [Interview]. https://hbswk.hbs.edu/iterngitee
lives-analyzingcoordinatiorandcommunicatiorin-multiunit-companies

Sutherland, K. A. (2017). Constructions of success in academiaarncareer perspective.
Studies in Higher Educatiod2(4), 743 759.

Sutherland, K. A. (2018Early career academics in New Zealand: Challenges and prospects in
comparative perspectiv&pringer.

Szedlak, C., Smith, M., & Callary, B. (2021). Developingh et t er t o my younhger
the experiences of expert coach@salitative Research in Sport, Exercise and Hedl84), 569
585.

Szekeres, J. (2011). Professional staff carve out a new Spaceal of Higher Education Policy
and Managemd, 33(6), 679 691.

Szostak, R. (2013). Research skills for the future: An interdisciplinary perspdoiivaal of
Research Practic®(1), V3i V3.

Taajamaa, V., Westerlund, T., Liljeberg, P., & Salakoski, T. (2013). Interdisciplinary capstone
project.41th SEFI Conference, Leuven, Belgium

Talbot, A., & Connor, A. M. (2011). Requirements engineering current practice and capability in
small and medium software development enterprises in New Ze&aakedings of the 9th ACIS
Conference on Software Engerang Research, Management & Applications

Tarrant, S. P., & Thiele, L. P. (2017). Enhancing and promoting interdisciplinarity in higher
educationJournal of Environmental Studies and Scien@€®), 355 360.

Tashakkori, A., Teddlie, C., & Teddlie, C. B. (1998)ixed methodology: Combining qualitative
and quantitative approacheSage Publications.

TEC. (2019). https://www.tec.govt.nz/funding/fundiagdperformance/funding/furd
finder/performancédasedreseach-fund/previousquality-evaluatiorrounds/pbr2018 quality-
evaluation/pbH2018quality-evaluationresults/researche&temographics/#!/

Teddlie, C., & Tashakkori, A. (2009 oundations of mixed methods research: Integrating
guantitative and qualitativegproaches in the social and behavioral scienSage.

Thomas, D. R. (2006). A general inductive approach for analyzing qualitative evaluation data.
American Journal of EvaluatiQ27(2), 237 246.

Thomas, J. D., Lunsford, L. G., & Rodrigues, H. A. (20E3)ly career academic staff support:
Evaluating mentoring networkdournal of Higher Education Policy and Managem@&m(3), 320
329.

Thomas, J., & Willcoxson, L. (1998). Developing teaching and changing organisational culture
through grassoots leadersp. Higher Education36(4), 471 485.

Tichy, W. F. (1997). A catalogue of genepalrpose software design patterRsoceedings of
TOOLS USA 97. International Conference on Technology of Object Oriented Systems and
Languages330Q 339.

Toews, M. L., & Yazeflan, A. (2007). The threang circus of academia: How to become the
ringmasterlnnovative Higher Educatiqr82(2), 113 122.

References 113



Tornroth, S., Day, J., Furst, M. F., & Mander, S. (2022). Participatory utopian sketching: A
methodological framework for collabative citizen (re) imagination of urban spatial futures.
Futures 139 102938.

Townsend, T., Pisapia, J., & Razzaq, J. (2015). Fostering interdisciplinary research in universities:
A case study of leadership, alignment and supftudies in Higher Eduti@n, 40(4), 658 675.

Tribe, J. (1997). The indiscipline of tourisAnnals of Tourism Resear,®4(3), 638 657.

Trinh, M. P., Kirsch, R., Castillo, E. A., & Bates, D. E. (2021). Forging paths to interdisciplinary
research for early career academisadeny of Management Learning & Educatj¢@nline
First].

Trowler, P. (2014). Depicting and researching disciplines: Strong and moderate essentialist
approachesStudies in Higher Educatio89(10), 17201731.

Turner, B. (2000). What are Disciplines? And How is Interdisciplinarity Different? In P. Weingart
& N. Stehr (Eds.)Practising Interdisciplinarity University of Toronto Press.

Turner, D. (2019). Speculation in the Historical ScienB&édosophy, Theoryand Practice in
Biology, 11(11), I’ 5.

Venkatesh, V., Brown, S. A., & Bala, H. (2013). Bridging the qualitagjuantitative divide:
Guidelines for conducting mixed methods research in information sydWi@Quarterly 21i 54.

Vipond, R. A., & Vipond, R(2016). Global futures: Building interdisciplinary postdoctoral
research careerExchanges: The Interdisciplinary Research Jourdél), 140 146.

Wade, A. A., Grant, A., Karasaki, S., Smoak, R., Cwiertny, D., Wilcox, A. C., Yung, L., Sleeper,
K., Anandhj A., & lles, A. (2020). Developing leaders to tackle wicked problems at the nexus of
food, energy, and water systeriéementa: Science of the Anthropoce®)rticle 11.

Waitere, H. J., Wright, J., Tremaine, M., Brown, S., & Pausé, C. J. (2011). Chedsther to
resist or reinforce the new managerialism: The impact of perforrzaszd research funding on
academic identityHigher Education Research & Developme3(2), 205 217.

Waldman, D. A. (2013). Interdisciplinary research is the kegntiersin Human Neurosciencé,
562.

Webber, S. (2002). Leadership and trust facilitating @asstional team succes3ournal of
Management Developmetl(3), 201 214.

Weidman, J. C., & Stein, E. L. (2003). Socialization of doctoral students to academs& norm
Research in Higher Educatipa4(6), 641 656.

Weingart, P., & Stehr, N. (200@®ractising interdisciplinarity University of Toronto Press.

Wickson, F., Carew, A. L., & Russell, A. W. (2006). Transdisciplinary research: Characteristics,
guandaries anduality. Futures 38(9), 1046 1059.

Winskel, M., Ketsopoulou, 1., & Churchouse, T. (2014KERC interdisciplinary reviewJKERC.
https://ukerc.rl.ac.uk/UCAT/PUBLICATIONS/UKERC interdisciplinary_Review_research_report.
pdf

Winter, R. (2009). Academic manag® managed academic? Academic identity schisms in higher
educationJournal of Higher Education Policy and Managem&i(2), 121 131.

References 114



Wohlin, C., Host, M., & Henningsson, K. (2003). Empirical research methods in software
engineering. In R. Conradi & A. Wang (Eds.)Empirical methods and studies in software
engineeringpp. 4 23). Springer.

Woi wode, H., & Froese, A. (2021). Two hearts
interdisciplinary research settings cope with monodisciplinagp déructuresStudies in Higher
Education 46(11), 22302244.

Wolfe, A. (1996). The feudal culture of the postmodern universtg. Wilson Quarterly (1978
20(1), 54 66.

Wolverton, M., Ackerman, R., & Holt, S. (2005). Preparing for leadership: What academic
department chairs need to knaleurnal of Higher Education Policy and Manageme@n?2), 2271
238.

Yielder, J., & Codling, A. (2004). Management and leadership indh&emporary university.
Journal of Higher Education Policy and Managem@&(3), 315 328.

Ylijoki, O.-H., & Mantyla, H. (2003). Conflicting time perspectives in academic wiirke &
Society12(1), 55 78.

Yonezawa, A., Hammond, C. D., Brotherhood, Ttaliura, M., & Kitagawa, F. (2020).
Evolutions in knowledge production policy and practice in Japan: A case study of an
interdisciplinary research institute for disaster sciedoarnal of Higher Education Policy and
Management42(2), 230 244.

Zalpuri, M., & Hamlin, A. M. (2020). Building and leading successful craggtional teams. In M.
Benvenuto (Ed.)Building Your Best Chemistry Career Volume 2: Corporate Perspecppesi
15). ACS Publications.

Zepke, N. (2007). Leadership, power and activityesys in a higher education context: Will
distributive leadership serve in an accountability driven wdrltétnational Journal of Leadership
in Education 10(3), 301 314.

References 115



Appendices

APPENDIX A: SURVEY QUESTIONS

The survey used in this research vpasctored in the form othreeseparate surveys, each with a

distinct purpose, however these were presented to participants as if they were a single survey.

The first survey was used to provide information to the participant about the purpose of the study
and to ensure that they were ablednosent to participate in an informed way. For those individuals

that chose to participate, this survey also collected their institutional affilidttos was collected
separately from the main survey to ensure thatdollected data was not analysed in a way that
compared institutionsThe main surveyincluded questions that were only displayedarticipants

that indicated that their work was predominately interdisciplinary in nature and were either mid
career ordtecareer academic3he responses to thegeestiors embedded the eligibility criteria

for inclusion in the second stage, and at the end of the main survey potential participants were
referred to a third survey to allow them to express interest in fupheicipation.Each of the

surveys are presented below with annotations and descriptions of flow added using square brackets

to indicate tlat this text was not part of the survey.

Survey 1: Information, Affiliation and Consent

What is the purpose of tlstudy?

The overall purpose of the study is to develop an understanding of the challenges and barriers to
interdisciplinary scholarly activity in the modern university and use this insight as a resource for academics,
particularly early career academicshavmay wish to do this. In addition, the study will also consider the
governance and structure of tertiary institutions and whether these may be changed to remove some of those
barriers.

How is the survey related to this overall purpose?

There are two plses of the study, and the survey is the first stage. The survey has a dual purpose, it is firstly
intended to provide a national perspective of how academics view interdisciplinarity in tertiary institutions.
Secondly, it aims to help identify academicswhay wish to share their experiences of crossing disciplines

in the second stage of the study.

Why have | been invited to participate?
The survey is open to all academic staff employed at one of the Universities in New Zealand.

Why is myparticipation important?

To be able to represent academics reliably, we need as diverse and broad a range of participants as possible
To ensure that the perceptions of barriers and challenges related to interdisciplinardy ldesed, it is
importantto have good participation across all institutions and disciplines, irrespective of whether you
yourself conduct interdisciplinary worBy participating in the first stage of thssudy you will be
contributing to determine whether there is imperativecf@nges to tertiary governance. if you are eligible

for the second stage and decide to participate, you will be helping early career academics to better face the
challenges of interdisciplinary activity.
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Can you tell me more about how | can participate?

In the first instance, completion of the survey will help increase the diversity of the responses. Based on your
responses, you may be eligible for the second stage of the study and will be prompted to supply contact
information to allow you to receive filmer information. If provided, your contact information is stored
separately from your your survey response and cannot be used to identify how you responded to the
guestions in any way.

How long will the survey take?
Most people will take between I&hd 15 minutes to complete the survey, depending on how detailed a
response they give to some of the open ended questions.

What happens if | change my mind?

If during the survey you decide you no longer want to complete it, then you may simply closeopeser.

Your partial response will be deleted from survey responses. However, once you have finished the survey it
is not possible to identify your response in order to remove it from the data.

How do you ensure my confidentiality?

The survey is complely anonymous and no identifiable information is recorded. There is no tracking of
whether you have or have not completed the survey and as a result there will be no follow up email to remind
you to complete the survey. Once data collection is compldiedsurvey data will only be accessible to
myself and my thesis supervisors, Professor Jane Gilbert. Once the study has come to an end, the collected
data will be stored on disk and kept for a period of seven years in a locked filing cabinet. Afterehibdim

disk will be securely erased. If you are eligible to be involved in the second stage of the study, you will be
asked to provide contact information however this will not be included with your survey resfmonses
maintain the anonymity of the datehd questions of the survey have been designed so that they do not allow
an individual to be identified by association, however if at any time through the survey you feel that your
anonymity is at risk you may exit and no data will be collected.

Where willl be able to read further abothefindings from the study?

Interim results of the survey will likely be available in the fourth quarter of 2021 and a summary will be
accessible at this url:

http://creativetechnologies.aut.ac.nz/~aconnor/interdisciglirsairvey_results.html

The findings will also be presented in a thesis that will be made available in the AUT repository and will be
openly accessible. There may also be some interim publications in journals. This will be linked to from the
above webpagehen available.

This research was approved by the AUT Ethics Committee on 14th April 2021 and assigned reference 21/75.
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Q1 The data collected in the main survey will be analysed to see if patterns exist across different
demographic groups, e.g. seniaademics compared to early career academics. However, the survey does
not intend to compare different Universities. However, it is important for the research team to understand
whether the data represents a reasonable-sext®n of Universities. Your sponse to this question is
therefore recorded separately from your main survey response and the research team are unable to link the
two datasets.

Please indicate which University at which you are currently employed. If you are employed at more than one
University, feel free to make more than one selection.

Auckland University of Technology

Lincoln University

Massey University

University of Auckland

University of Canterbury

University of Otago

University of Waikato

Victoria University of Wellington

Q2 Before proceeding with the main survey, please indicate whether you understand the information
presented on this page and agree to participate in the survey.

O VYes, | agree and will continue with the survey.
[Participant redirected to main survey]

O No, Ido not agree and do not wish to complete the survey.
[Participant redirected to closing statement and thanked for their time]

Survey 2: Main Survey
Q1 What is your gender?
O Male
O Female
O Gender Diverse
O Prefer not to say

Q2 How old are you?
20-29

30-39

40-49

50-59

60-69

70 or ove
Prefer not to sa

Q3 What ethnicity do you associate with?
Asian
European
MUor i
Middle Eastern / Latin American / African
Pacific
Prefer not to say

O0OO0OO0O0O0OSsE OO0OOOOOO
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Q4 What best describes your position?
O Associate Professor / Professor
O Senior Lecturer / Senior Professional Teaching Fellow
O Lecturer / Professional Teaching Fellow
O Research Assistant / Research Fellow
O Other (Please Specify)

Q5 How would you describe your career stage?
O Early Career Academic
O Mid-Career Academic
O LateCareer Academic

Q6 Does your role include substantive leadership or management components (e.g. Dean, Head of School,
Head of Department)

O Yes
O No

Q7 Use the options from the drop down lists to select a discipline with which you associate your current
sdholarly activity.

[The drop down lists allowed participants to selent of 380ptions from the first two tiers of the bepress
taxonomy of academic disciplinés additional option was availabfer participantsthat could not find a
suitable classification in the taxonomy. Q8 was alidplayed to thosparticipantsthat selected this
option.]

Q8 Please provide the name of your area of scholarly activity in your own words.
[Open ended text response]

Q9 Can ya tell us about whether your scholarly activity is interdisciplinary?
Agreat A A moderate A Notat Don't
deal lot amount little all Know

To what extent do you consider your scholal
activity to be interdisciplinary in nature

1 1 1 1 1 1

Q10 Can you tell us how important you think interdisciplinary scholarly activity is to the future of the
University?

Agreat A A moderate A Not Don't
ded lot amount little atall Know

To what extent do you think interdisciplinary
scholarly activity is important to the future of 1 1 1 1 1 1
the University?

[Q11 and Q12Anereonly shown to participant&ho indicated in Q@ that their scholarly activity wa® some
extent interdisciplinary, so it was restricted to

Q11 What were your motivations for engaging in interdisciplinary scholarly activity? Choose all that apply.
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Improved publication opportunities

Opportunities to gain research funding

Taking my career in a new direction

Personal interest in novel research ¢joas and methods

Enjoying new collaborations and working with different disciplines
A belief that teaching discipline based knowledge is limited when it
comes to contemporary challenges

Other (Please Specify)

Q12 What were your motivations for engagin interdisciplinary scholarly activity? Choose all that apply.
Improved publication opportunitie
Opportunities to gain research funding
Taking my career in a new direction
Personal interest in novel research questions and methods
Enjoying new collabations and working with different disciplines
A belief that teaching discipline based knowledge is limited when it
comes to contemporary challenges
Other (Please Specify)

Q13 What barriers do you think exist to interdisciplinary scholarly activitydo€e all that apply.
No interest in other disciplines
No interest in applied research
Fewer publication opportunities in top journals in my field
Lack of institutional support
Diluting your disciplinary identity
Difficulty in managing multiple strands oésearch
Greater in difficulty in collaboration and research design
Not recognised in terms of promotion or PBRF
No relevance to teaching
Other (Please Specify)

Q14 Tell us about interdisciplinarity at your institution

Agreat A A moderate A Not Don't

deal lot amount little atall Know

To what extent are the terms myttiross and

interdisciplinary used interchangeably at your 1 1 1 1 1 L
institution?

To what extent is interdisciplinary scholarly

activity encouraged and supported at your 1 1 1 1 1 L
institution?

To what extent isnterdisciplinary scholarly 1 1 1 1 1 N

activity valued at your institution?

Q15 What in your opinion are the major institutional obstacles or constraints that limit or hinder
interdisciplinary research and the pursuit of funding for interdisciplinary research at your institution?

[Open ended text response]
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Q16 Tell us about intersitiplinarity in New Zealand

Agreat A A moderate A Not Don't

deal lot amount little atall Know
To what extent does PBRF value and reward
interdisciplinary scholarly activity? 1 1 1 1 L 1
To what extent is interdisciplinary scholarly
activity encouraged through other funding 1 1 1 1 1 1
programmes?
To what extent do employers value graduates | 1 1 1 1 1

with interdisciplinary knowledge and skills?

[Participants that respondedto Q9thath ei r wor k was ei t h emddid ot resporda t
to Q5 that thg were an early career academic were referred to the third survey to capture any interest in
participating in the second stage of tteidy

Survey 3: Further Participation

Q1 Based on your responses to previous guestions, you are invited to participate in the second phase of this

research study.

The aim of the second phase is to find common challenges that academics haveuiadedaking
interdisciplinary scholarly activity to help defiserategies that would be useful for early career academics.

If you would like to find out more about the second phase, please enter your name and email address below.

Your email address wilhe stored separately from your survey responses and cannot be usediay amy
identify how you answered questions in the survey.

[Open ended text response]
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APPENDIX B: QUALITATIVE SURVEY DATA

This appendix includes all of the ralata from the qualitative data collected in the survey to extend
that which is given in Chaptéiive. All identifying information has been removed from this data as
per the ethics requirements.

Q: What were your motivations for engaging in interdisciplrecholarly activity?

The following are the opeended responses that were received when a participant selected other.

These responses can be relateBlignre4.11.

My focus is on a particular interdisciplinary area

Most of the interesting work is to be done on the boundaries of disciplines, and bringing knowledge from one field @rto anot

Eclectic knowledge and thinking are essential todineelopment of society

This is an interesting and complex question to answer. To some extent | have always been multidisciplinary. | startigduaive
very old and traditional contexfUniversity Nameljis a thousand years old). Between my degreenay PhD | moved from two
initial areas of subject study to two new areas of subject study (though they were all in the humanities and socihsaiteses
When | finished my PhD and moved to New Zealand the opportunity to move from fairly trab@@@udemic study into combined
theory and practice based design, in a school that was situated in a science faculty was incredibly exciting. | ifek aamideonly
feel more strongly now, that design offered a unique opportunity to be able t@fuimcé truly cross disciplinary manner fusing
both theory and practice working with both traditional academic methods and methodologies and developing new hardwarg
softwarebased lines of enquiry and practice. | am increasingly of the opinion thetdted technological and ecological reasons,
Universities will increasingly need to pursue twin track approaches to research. On the one hand very traditional and often
conservative methods of extremely narrow focus will still be important and usefoh It other hand it is my belief that such
approaches are only complementary to the increasing need to find new theoretical and practical solutions to problerins that
fusing of broad ranging skill sets and methodologies. This is what doessmtitays motivated me to cross fields of study. And
while this may sound like | am suggesting it is a new phenomena, | actually think there are plenty of examples in $istoey of
bursts of interdisciplinarity and crosiésciplinarity and sudden bussof theoretical and practical methodological cross pollinatior
Many of the innovations of both Renaissance ltaly and later Industrial Revolution Europe were characterised by this.

The field | work in is necessarily interdisciplinary.

Global problemseaquire a sense of global responsibility which cannot be assumed without an interdisciplinary approach to e

To solve wicked problems (e.g. climate change, inequality) we need an interdisciplinary approach.We will not solvedhese ig
within a sngle discipline.

To strengthen the capability of research teams

One pathway can be looked at from different angles. Why not use everyone's expertise to look at the same problemh&hat
study is been done once, neb4imes.

This was thenly job available to me.

It evolved out of the questions i was asking

As a social scientist/applied linguist working within health sciences, it would not have been possible to undertakectineveedieh
if we did not have an interdisciplinary teandaspproach.

When the research project requires another discipline to help assess the hypotheses

Engaging with the industry, that needs to tackle issues of admdiplinary nature.

Need more than one disciplinary perspective to make real progiisthavresearch

Q: What barriers do you think exist to interdisciplinary scholarly activity?

The following are the opeended responses that were received when a participant selected other.
These responses can be relateBignre4.12.

Professional "ownership" of areas of knowledgarticularly in health.

Challenging to find time

Budgetary constraints created as a result of devolved university systems (ie, if you work in one faculty, it's handgs idéattih
other faculties because of caglitting, etc). Also, 'scholarly activity' is teaching (not just research) in myitie@finand some of the
biggest issues with intefisciplinary teaching are workload models, EF3tfairing, and line manager and administrative
responsibility. For example, we tried to create a ctyggersity first year course that received incredible supgnd encouragemern
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from students and staff alike, but never got off the ground becauseerwanted to 'own' it, in an administrative sense.

University funding model, in particular when it comes to innovations in interdisciplinary teaching. Therquédsre EFTS go
dominates the discussion, rather than what is best for the students, and potentially interesting contributions to aetickinaggr
research.

There is often no time to investigate partnerships in another discipline, let alone wnnaysaipline.

Interdisciplinarity is a term of art that is only as meaningful as the person who uses it wants it to be. It is an imjpegatizrt
things done because so much time and money is spent arguing about what it @as@rsto just banishe concept all together

These are not all problems for me but | think they are barriers to many. | also suspect that the promotion processtisUsifaar
too heavily weighted toward encouraging and rewarding individualised behaviour wheryseekiotion. This causes all sorts of
institutional distortions that | think most people understand but few people seem to know what to do about it. | waldd@l$sa
list "inherent conservatism of ones discipline". Many people | know in my papldies tell me they would love to develop
software and hardware and apply it to their disciplines the way many of my colleagues can and do but they have alnsstno|
or engagement with technologies or skills acquisition that they would needibiebi® do so. So many feel stuck in a "lane" that
no longer particularly very productive.

Many in academia say they value interdisciplinarity, that it should be encouraged and promoted... Funding bodies want to g
connections between different dislines. But then judge your proposal on a specific panel. There are a lot of ambivalence, | k
And when you have more than one interest it seems you don't fit anywhere. Not too many academic posts where across di
e.g. a design departmeritihg a learning scientist.

Academic imperialism: some disciplines consider others less important or relevant.

The lack of an understanding by faculty and departmental gatekeepers (doctoral boards, etc.) of thematdiscgdlinary work,
particularly in faculties/departments where interdisciplinary work is not commonplace.

Research is harder to do and publish because you have to familarise yourself with a whole new area of research. Tapsiis
in where 0 publish at the end given the different expectations and requirements from different discipline areas. Its a great iq
theory but executing it successfully is very challenging in a system that is geared towards rewarding those with spgmialist s
expertise.

Difficult to get funding e.g. Marsden fund is has discipline panels that don't accommodathsicifdimary work. Can be harder to
publish

Problems with supervision, e.g. FTE proportioning, rules change depending on faculty of main @uymeobems to get
conference funding (if not enrolled in same faculty as supervisor) etc.

Institutional budgetary mechanisms that are discipline/department specific

Very often other disciplines don't understand how management might be beneficigl éopssdominantly sciendsased research
bid.

It is impossible to build in time with the current funding & promotional models. Anything that makes publication more @rmpl
slower is not just discouraged, it is actively punished through the promagigsiam.

It is easy for collaborators from other divisions to shaft you when it comes to resources you have jointly won. Biopleygists-s
dare | Generalizetend to only engage with business academics and other social scientists after resgeanimpes are
substantially designed.

Difficult to co-supervise across departments given the EFT structure. HoD won't be please for instance if the EFT has to be

Some individuals are so concentrated on their little field, that theynatgle and unwilling to let anyone in. That is fear of losing
on funding, losing their job if someone "steals" their ideas. The-grapntfunding is increasing competitiveness, not increasing
collaboration.

Most soecalled interdisciplinary researchvolves people working within their own disciplines alongside academics in other

disciplines. In my experience, those trained in the health sciences dominate in tbaiedsoollaborations for a range of reasons
their greater access to funding, limitedderstanding of neacientific disciplines etc. It takes a great deal of time and effort on b
sides to overcome these limithe interdisciplinary research | have been involved in, largely means | work as a health scienti
there is no appreciatioof the huge methodological leap this involves for me. | would strongly recommend others avoid being
position.

Not knowing who potential collaborators are within own institution

The tendency to water down the research by needing to work tedarega of the knowledge about a subject of the interdisciplin
members.This often weakens the research output but can make it more acceptable to known dogma.

While my research is important, being Pacific focused, this is not given the same levekadaraks the university as others
approaches

Traditional promotion and recognition of academics (especially early career researchers) focuses on publications feifirginly
or last author having any significance), which often requires specialismgarticular obscure and niche area. There is no incer
(and a lot of disincentives, in terms of wasted time) or support to work with other disciplines. In addition, acadewnlitaraensl
unsociable, proud and do not work well with others.is difficult to collaborate with colleagues from other disciplines if each
researcher thinks their area is 'the most important'. This, in part, comes from the narcissistic way we are trainedubaatk a
consider our own research areavery small sidy must have the 'potential' to be 'weclanging'...

Q: What in your opinion are the major institutional obstacles or constraints that limit or hinder
interdisciplinary research and the pursuit of funding for interdisciplinary research at your

institution?

The internal structures of the University and how they are tied to the financial model make it difficult to collaborat
across disciplines. It's not impossible, but it takes a lot longer to build relationships that can work across thoak st
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divisions.

It goes to the core of how the University is organised primarily by discipline. Faculties, Schools, Departments. Th
causes the funding model to make disciplines compete for resources and over KPIs. To me this is THE major oh
from which a myrad others derive.

Administration issuesdifferent faculties have different policies at a very low level for no apparent reason e.g. how
students apply for funding support fore.g journal publication. Different policies for teaching and assessment,Pure
destructive 'competition' between faculties.

Funding models still thinking in "silos"The fact that there are "schools"/faculties

Silos and structures that separate Faculties

Decisionmakers or managers can have fairly rigid ideas about disciplidamyity and what research activity and
outputs can and should look like. PBRF also requires people to pick the right box and craft a narrative that fits th
The institution is very keen on interdisciplinary research collaboration but rather thamtsgpwhat's already
happening, there are clumsy attempts at matchmaking e.g. though funding RFPs that require people to put toget
interdisciplinary team around fixed criteria such as a requirement to work with people outside your departmeoi o
and giving people a matter of weeks to find partners and put together proposals around predetermined themes.
incredibly narrow minded and shows a total lack of understanding of how meaningful collaborative partnerships
work.

You're usilg the terms 'scholarly activity' and 'research’ interchangeably, but | take 'scholarly activity' to include te
as well (cf Ernest Boyer, Scholarship Reconsidered, 1990 and Charles Glassick et al, Scholarship Assessed, 19
case, the instituthal obstacles to interdisciplinary research are similar to those for interdisciplinary teaching (whig
mentioned in the previous comments box): lack of willingness to provide administrative support and workload mq
that cross traditional faculty bodaries.

Siloisation of disciplines. Not easy to pigeonhole interdisciplinary research-aefired funder categories. Difficulty
with publishing in disciplinary journals.

I've written on how difficult it is for interdisciplinary doctoral candidates to find supervisors willing to work outside
their own areas of expertise; write crossing epistemological differences; find examiners; find academic jobs after
graduating....

Time and support

Siloed and separated approach towards disciplines at top tier (E.g. Humanities and Social Sciences) and lower t
(Higher Education as interdisciplinary connection of psychology, sociology and education)

One limitation is that of siled funding for departmental work, and little opportunity, or limited opportunity, to apply
research funding for interdisciplinary projects. Also, who owns the project? Who owns the kudos, so to speak, fo
work? Also, if it is a rather unconventidnzartnership between disciplines, where does the work get published? Alg
further to the last point, how does this feature in the institutions estimations of it being relevant to your disciglisar
for other research funding opportunities or praoml opportunities.

Lack of time for research in general let alone interdisciplinary research.

The funding models, institutional culture of silos, lack of opportunities to engage with other scholars

| have seen so many times that their interdiscipfiséudies in academic papers are "relevant indeed" because of th
that reasons; however, in the real world, the researchers -@mbfpom others' interdisciplinary topics and want to be
involved in their own or a specific interdisciplinary groupward them.

Not understanding what it means by interdisciplinary. In fact, not understand what research truly means!

I think there is a great deal of difference between institutional lip service paid to the idea of interdisciplinarityand
structurdand institutional processes that would reward interdisciplinarity in reality. My experience is and has alw.
been in all of the universities | have visited that a great deal more discussion about encouraging interdisciplinarit]
voiced than is suppa@tl through actual structural change that would lead naturally to interdisciplinary research grg
and outputs.

Generally speaking, the education field is averse to innovation. There is also a very old fashion way of seeing sc
- for example, emphasising the need for single authorship. In my view, this is a contradiction. On the one hand, v
told to collaborate, develop partnerships, but then we are told towgrideas by ourselves.

There are a limited number of funding souriteblZ and | think the few entities that provide funding do struggle with
evaluation of interdisciplinary proposals

Lack of respect for different disciplines and their genealogy, traditions and methods.

The main issue is that while the institution more widely encourages interdisciplinary work, including interdisciplin
work that has a practideased focus, there are individuals scattered throughout the institution with specific beliefs
values, whichoften due to their specific disciplinary backgrounds, counter this narrative. The problem arises whe
individuals are in management or gatekeeping roles. As your survey also implies PBRF is an issue as well. My p
research foci are not exgily represented by a PBRF category and | float from one to another trying to find which
best for my outputs.

There's a lot of high level talk about interdisciplinary research and how important it is. But there are still so many
structures and stams that are based on siloed disciplines and this makes it easy to run into roadblocks with
interdisciplinary work. | have found | have to explain my work over and over again to different people in manage
and administrative roles. | am very persuasind a high achiever, so | "get away" with the sort of work | do, but | feq
there is an extra hard sell needed for this sort of work. The PBRF system does not deal well with interdisciplinary
scholars. In all sorts of classification categories both aithersity and nationally | find that my disciplines are not
represented, so | need to select categories that have relevance but don't really reflect what | do.
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I think the challenges aren't necessarily institutierté universities encourage it, jtst that the outcomes are difficult
because of effort required around learning a new discipline area and publishing in an interdisciplinary teams. Its
easier to work in your discipline in terms of efficiency and outputs.

Lack of researchers opersse

The main problem is the de facto competition between programmes and disciplines for scarce resources.There i
secondary problem of there being preconceptions and assumptions about how interdisciplinarity should work ou
research, particularlbetween social science and humanities. The often unspoken assumption is that the quantitat
disciplines have greater weight and value than those that have a the qualitative core.This actually vitiates what s
one of the key merits of interdisdiiparity.

Lack of overall sustained interest

So far, the institution talks a lot about it but doesn't walk the talk, with the exception of the occasional workshog.
is siloed. Career advancement relies on disciplinary identityemdation.

My university is pretty keen on interdisciplinary work so there aren't many barriers

| find the schools are completely siloed. Even within schools (eg medicine) the specialities don't mix much

Difficult to get research funding if no superitP| from the other research fields. Often requirement to consult and
permission from other faculties.

The staff philosophy in departments and faculties. All staff need to buy into the purpose of being interdisciplinary,
Without this, progress is uedmined by staff feel threatened by change. They'd rather see the world burn up than |
their jobs.

The model of research favoured is discipline focussed and prioritises the "hard" sciences. Basic research in new
using new methodologies is necognised.

The main budgetary driver for Unis is EFTS. EFTS are degree specific so middle layer academic management a
incentivised to concentrate staff time in disciplinary silos that relate to teaching.The side effect of this is thatsstaff
out onopportunities to mingle with other disciplines informally and can sometimes be unaware that the answer tg
research questions is sitting in the office down the hall.At its worst this budgetary model extends to postgraduate
supervision, making it harid supervise across disciplines, and even FTE allocation from grant fuhiing.of these
perverse outcomes are deliberate, they are the result of everyone doing what they think is best without looking a
whole thing hangs together.This means thstitutional rhetoric might suggest high support for interdisciplinary rese
but the levers that drive genuine outcomes are missing.The road to hell is paved with good intentions.

The structures of the uni, the faculties, etc, are very old fashamdhape interactions.
There is often a snobbery from the hard sciences, engineering, etc, about the value of other disciplines, particulg
sciences. There is also a fear of engaging with indigenous scholars.

Finding out who is doing what igally challenging.At a recent meeting, people on climate change were asked to
participate- | had no idea all those academics were working on climate change.

There aren't any communication channels designed to facilitate interdisciplinary réseaeschpace online where
researchers could identify each others research interests and willingness to cooperate with others)

The university has publicly stated that it seems academic salaries as an excessive cost factor. As part of the ger
businessnodel currently in place, a very narrow range of specific activities are targeted for reward (at least in my
faculty), meaning that anything outside those activities is a problem, particularly for early-éaraiet academics. As
such, applied or managal research that goes beyond the simple need to publish paper by paper in a small numb,
journals is not rewarded in any way.

There is lots of opportunities. | have collaborated with colleagues in 5 other Schools and achieved good researc

Not really institutional obstacles; Instead individual difficulties going out of one's comfort zone.

The inability of some to see a broader picture than working/ researching in one area only

It is the very nature of those systems of classification addication of knowledge domains, types, and pursuits whig
at their heart, form, frame and define the ontological and epistemological limitations and delimitations of speciali:
refined tertiary level knowledge. It is asinine to frame monodisciplistudy as something to overcome, rather than t
essential super structure of the entire enterprise of higher learning which allows conversations like this to take pl

Everything about the individualisation of activity in a university setting isrgrediment to working across any
perceived boundaries of discipliner any field of activity really!

The vice chancellor

Finance: Across schools, faculties and divisions there is transfer of funds, which appears to researchers to be
unnecessarily difficult.

Money is allocated to each department. There is no monetary incentive to collaborate across disciplines.

Discipline or schoebased budget allocation

Grantonly funding severely limits collaboration and increases competitiveness.

Overfunding of STEM disciplines and pressure on Universities to value income first.

Competition for funding, lack of access to staff in others schools/disciplines (ieotimeet, time to work out
intersections, time to integrate approaches), lack of funding

Separate departments eg zoology botany humanities with little contact between them, few shared courses etc. T|
to categorise staff dmnodMParnti t(hspre dMUobrgi xasse rasgn rdvidhohroi
communities for 35 years, and is officially exclud
networks. Little recognition of extra time involved in community partdeesearch.

Faculty/divisional and department level silback of recognition of different research/ publishing / authorship traditi

References 125



and practices for different disciplines eg when considering strategic funding or promotion applications

The tendencyf some disciplines with few members to hold to ransom the research that others wish to conduct re
in them having the power to determine what research will be conducted.

Lack of interest and a focus on economic value of academia

A poor understanding of the benefits of interdisciplinary research and a general lack of experience with discipling
border crossings. It is an infrastructural problem but it's also an ongoing legacy of-lnakind) disciplinary practice.

At [University Name], the recent restructuring of the Schools within the [Organisational Unit] has meant that the

universities only interdisciplinary school [School Name] is being split up into two schools with more traditional ac
boundaries. Recent, very prodive collaborations (between biologists and computer scientists) will be made more
difficult as a result as we will no longer regularly mix socially. Throwing around novel ideas in casual discussionsg
past has often translated into research outpudseojects.

Lack of value of Pacific related interdisciplinary research.

Transdisciplinarity is the other term that is often used at my institutibhave asked how it differs from cress
disciplinarity but it is not well defined. seems to be the bewz word

Disciplinary silos still exist in the minds of many who have the authority to enable interdisc collab, keeping it a ve
priority in some departments.

Promotion and recognition processes, as well as discrete schools, departments, attutti@sommunication or joint
events/networking/etc between them. Working in solos is encouraged.

The institutional interdisciplinary funding schemes are aimed at very narrow themes/topics while the larger fundi
schemes don't have a great way of ersg#iag interdisciplinarity of work. | also feel that interdisciplinary journals are
regarded as well, which I'm hoping won't be problematic while | look for my next contracts.

The erosion and the weakening of the disciplines is the largest barridity @uaroactively being stripped from the
disciplines in[our faculty]in the name of consistency across the faculty. Anyone questioning this is removed from
leadership positions and replaced. This in effect is creating inconsistency in themdisdiptmselves. In order to be
inter-disciplinary we need to have robust disciplines.

When an institution (with the best of intentions) '‘overly encourages' and prescribes how the interdisciplinary mat
need to be/must be made, it prevents the nabugahnic formations that perhaps take more time to occur but would i
long term lead to more fruitful researdhhear a lot of discussion around interdisciplinary and terms bandied about f
takes more than that.
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APPENDIX C: STAGE TWO PARTICIPANT INFORMATION

Project Title: Letters to a Younger Self: An exploration of interdisciplinary narratives
What is the purpose of the study?

It is arguable that Universities have not really changed since medieval tdelsage become
entrenched in the concept of discipline, whilst the world around them calls for different ways of
thinking that transcends disciplinary boundaries. | believe that there is little to incentivise academic
staff to start an interdisciplinary yoney and little guidance available for those that wish to.
Furthermore, the very nature of a tertiary institutions often penalises true interdisciplinary
approaches to teaching and research. The first stage of this study undertook a national survey of
acalemics to gain insight generally about interdisciplinarity in the academy and what barriers to
such approaches exist. This second stage is a collation of shared experiences from established
interdisciplinary academics that may be helpful to early carestemgics academics thrive in the
existing environment, and potentially to-inragine the University to reduce the barriers to

interdisciplinarity in the future.

How is the second stage related to this overall purpose?

The study has been implemented usintyva stage design that allows both a broad and deeper
understanding of the topic. The purpose of the first stage was to survey and get a broad
understanding of barriers to interdisciplinarity in the academy. This second stage of the research

extends this bgxploring a smaller number of experiences in more depth.

Why have | been invited to participate?
During the survey in the first stage of this research, you indicated that you would be interested in

participating in the second stage.

Why is my participabn important?
To develop meaningful guidance for early career academics the study needs a diverse range of
participants to highlight strategies that are consistently successful in becoming an interdisciplinary

academic.

Can you tell me more about howdrcparticipate?
You will have already completed the survey in the first stage of the research. The second stage
involves reflecting on your journey as an interdisciplinary academic and sharing what you have

learned along the way. The mechanism for doimgyighto write a short letter, sayZlpages, to your
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younger self. You can use this letter to guide your younger self to overcoming the barriers and

challenges that they will face.

You are more than welcome to reframe this letter. For example, if yquasieular challenges for
individuals of particular gender or ethnicity, you can choose to write the letter to an imaginary

younger colleague.

How long will this take?
It is difficult to provide an accurate estimate here, as each participant will detdrovnmuch time
they wish to invest in this process. It is likely that the letter writing itself will only taReéna@urs of

your time, however there may well be a much longer process of thinking and reflecting.

How do you ensure my confidentiality?

You are advised to not make any particularly references to yourself or your institution in your letter.
However, should you forget this then they will be replaced with pseudonyms during the analysis
phase. Any sections of your letter used in the thesis or ptibls will be carefully analysed for

identifying information.

As the primary researcher, | will be aware of who wrote the letters that | receive in this second
stage. That information will not be shared in anyway and your letter will not be shidinedther

participants without your express consent.

Once data collection is completed, your original letter will only be accessible to me and my thesis
supervisors until the project is completed, at which time the documents will be stored securely for a

period of six years before being destroyed.

Where will one be able to read further about the findings from the study?
There are a number of options to not only read about the findings, but to be involved in the ongoing

research.

If you wish, you will beable to read anonymous letters by other participants in the study and

comment on the similarities with your own experiences.

The findings will be presented in a Athesis b
in the AUT repository, thagh if you are interested in receiving an advance copy of the journal

articles that will form the thesis then you may register that interest at any time.

After completion of the research, there may be further collaborative options to extend this study.
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Whatdo | do if | have concerns about this research?
Any concerns regarding the nature of this project should be notified in the first instance to the thesis
supervisor, Professor Jane Gilbert, jane.gilbert@aut.ac.nz Tel: +64 9 921 9999 extn 8159.

Who do | catact for further information about this research?

If you have any questions about what is involved, you may direct these to the reseitinen by

email or by telephone.
Andy Connor, andrew.connor@aut.ac.nz Tel: +64 9 921 9999 extn 5211.

Ethics approvh

This research was approved by the AUT Ethics Committee on 14th April 2021 and assigned
reference 21/75.

[Once a consent form was received, participants wemanded that their task was simply to write
a short letter, just a few pages, to their youngelf to indicatewhat they knew now that they had

wished they had known when starting out on their interdisciplinary journey.]
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