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1. Executive summary

This report presents emerging findings from a literature review being undertaken as part of the SHAPE-
ID Horizon 2020 project, which addresses the challenge of improving interdisciplinary research (IDR)
and transdisciplinary research (TDR) between Arts, Humanities and Social Sciences (AHSS) disciplines
and other scientific disciplines (hereafter we use the term STEMM to refer to Science, Technology,
Engineering and Mathematics disciplines plus Medicine). The literature review is an ongoing activity
which commenced in March 2019 and will conclude in March 2020. On completion of this work, a final
report on findings from the literature review and the SHAPE-ID survey will be published, with an

accompanying Policy Brief highlighting the key findings and implications for policy makers in Europe.

The work undertaken to date has focused on building a robust sample of literature, aligning qualitative
and quantitative methodologies and beginning to map understandings and factors for success and
failure in the literature. Building on this work and our preliminary analysis, subsequent steps will
address in more depth the contextual differences and relationships between different understandings,
subject areas and factors with a view to building a more comprehensive understanding of the

implications of these for AHSS integration in particular.

We emphasise the preliminary and provisional nature of the findings presented in this report, which will

be refined in the final report on the literature review.!

The literature review is being conducted using qualitative and quantitative analysis undertaken on
samples of academic literature and “grey literature”. Datasets were created by querying scientific
citation databases, complemented by bibliographies prepared during a preliminary scoping analysis of

IDR/TDR literature and by ongoing review of available and emerging literature as appropriate.

The preliminary findings of the literature review to date are presented below in the context of the
following SHAPE-ID Work Package 2 (WP2) objectives: to disentangle the different understandings of
inter- and transdisciplinary research; and to identify the factors that hinder or help inter- and

transdisciplinary collaboration. Implications for AHSS integration are also considered.

1 A longer version of this report has been produced as an internal working document within the SHAPE-ID project
and may be requested by contacting Bianca Vienni (bianca.vienni@usys.ethz.ch) or Christian Pohl
(christian.pohl@usys.ethz.ch).
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Disentangling Understandings of Inter- and Transdisciplinarity

Interdisciplinarity (ID) and transdisciplinarity (TD) denote a spectrum of experience and the
literature reveals a strong tendency to problematise these concepts rather than accepting a single

definition or understanding. Both are contested terms, and there are differences between the two.

The literature reveals heterogeneous understandings of inter- and transdisciplinarity, reflecting a
diversity of practice and expectations across disciplines and communities. This contrasts with a

frequent assumption in reports and policy briefs that the terms are well understood.

Some patterns of consensus are evident: the common features of many discussions and definitions
in the academic literature are that interdisciplinarity and transdisciplinarity involve inter-

dependence, cooperative labour, and mutuality, all oriented towards shared purposes.

The challenge is not to arrive at a single understanding that collapses differences, but to build

dialogue between different understandings while recognising their differences.

What Factors Hinder or Help Inter- or Transdisciplinary Research?

A provisional list of 25 factors that are considered to help or hinder IDR/TDR has been identified
from the academic literature. The first classification of factors is based on the preliminary results
from the qualitative content analysis. This allowed a variety of factors to be identified and related

to the different understandings of ID/TD:

e Academic tribalism e  Dealing with complexity e  Mutual Ignorance on
e Assumptions about other e Division of scientific labour collaboration
disciplines e  Dynamics of power e Non-epistemological
e Career Path e Emotional values
e Change e  Epistemological e Objectivity / subjectivity
e Collaboration e  Fthical e  Ontological
e Cognitive e  Evaluation e Qualities of inter- and
e Communicative e Institutional transdisciplinary
e Community building / identity e  Interactional researchers
e Current Policies e  Motivations for IDR/TDR e Social

The report provides a short definition for each factor and its implications for AHSS integration. The
list so far provides indications of the many interconnected issues that can be important when
developing IDR/TDR and poses the question of how to support teams trying to overcome one or

more of these issues.

The factors that can influence the success of IDR/TDR are interrelated, context-dependent and

dynamic. They depend on such contextual features as the level of understanding of IDR/TDR, the
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phase a project is at, the roles assigned to different partners, the logics and motivations
underpinning the work and the disciplines and actors involved. Furthermore, different factors may

be important to different partners in a collaboration.

e Factors can act positively or negatively depending on the context, and the phase of the project.
Factors can potentially be transformed from problematic to enabling during the research process.

This is a promising area for further investigation.
Implications for AHSS Integration

e The labels used to refer collectively to the Arts, Humanities and Social Sciences — “AHSS” and “SSH”
— obscure important differences between disciplines that bear on the different ways they position
themselves in relation to doing inter- or transdisciplinary research and to other disciplines (AHSS
and STEMM) that they interact with. The label AHSS (or SSH) needs to be problematised and how
each field can contribute to IDR/TDR analysed. Factors that contribute to successful IDR/TDR need
to be analysed in a field-dependent fashion to consider means for transforming obstacles into

enabling opportunities.

e The potential contribution of AHSS disciplines in IDR/TDR is not fully understood. While policy
reports frequently advocate for the contribution AHSS disciplines can make to solving societal
challenges, the academic literature suggests that there is often a perception that humanities
researchers have little to offer and their contributions are difficult to understand and integrate.
There are indications that few in the sciences are aware of what humanities researchers can

contribute, and that few in the humanities are aware of it either (B. Robinson et al., 2016).

e The AHSS-STEMM gap remains a significant challenge. The literature analysed so far shows little
dialogue between AHSS and STEMM disciplines and few suggestions for bridging the gap, although

the problem, gap and need to bridge them are widely acknowledged.

The plurality of understandings of IDR/TDR reflect differences in experience and differing views of the
purpose of research and education, the role of disciplines and the role of critique (Klein, 2005). The

challenge is to build dialogue between different understandings while acknowledging their differences.

In the next steps of this research, the current analysis will be completed with the connection between
different understandings of IDR and TDR and the factors that hinder or help AHSS integration. The
emerging findings will inform the development of a series of workshops organised by the SHAPE-ID
project and will be synthesised with results from a survey and exploratory interviews for the final report

and Policy Brief in March 2020.
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2. Background, Aims and Objectives

SHAPE-ID: Shaping Interdisciplinary Practices in Europe addresses the challenge of improving inter- and
transdisciplinary cooperation between the Arts, Humanities and Social Sciences (AHSS) and other
disciplines, primarily Science, Technology, Engineering and Mathematics, and Medicine (STEMM).2 The
project will establish a comprehensive knowledge base covering the different understandings of inter-
and transdisciplinary research (IDR and TDR), the factors that inhibit or support them and a set of
success criteria for integrating AHSS disciplines in IDR/TDR practices with a view to solving key societal

challenges.

SHAPE-ID is currently undertaking the first activities of the evidence-scanning phase of the project,
which comprises a literature review and survey (Work Package 2, due for completion in March 2020),
a series of learning case workshops held across Europe from December 2019 to May 2020 (Work
Package 3), and a knowledge framework synthesising the results of these activities which will be
validated in consultation with the SHAPE-ID Expert Panel (Work Package 4, due for completion in
September 2020). The project will ultimately deliver a set of recommendations, including a toolkit and
associated policy brief (Work Package 5), to guide policy makers, funders, researchers and other
stakeholders in achieving successful pathways to inter- and transdisciplinary integration between AHSS

and STEMM, as well as within AHSS disciplines (Figure 1).

Literature Review & Survey
Review existing research and consult stakeholders to contribute

to understanding IDR/TDR and what helps or hinders it

6 Learning Case Workshops

Enable stakeholders to jointly explore best and poor practices of
)R and co-produce recommendations for AHSS integration

Validated Knowledge Framework

Produce and validate a knowledge framework for successful
AHSS integration based on the evidence gathering activities

Toolkit & Policy Brief

Deliver a toolkit and recommendations to guide stakeholders

towards successful pathways to AHSS integration

Figure 1 SHAPE-ID Objectives

2 We use the term STEMM for convenience hereafter to denote STEM + Medicine. SHAPE-ID adopts a working
classification of AHSS disciplines from the Glossary used in the Horizon 2020 programme and a classification of
STEM disciplines from EU Skills Panorama (2014). Both classifications are described in Appendix A below. For the
purpose of the quantitative analysis, we use the All Science Journal Classification (ASJC).

9
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One of SHAPE-ID’s first objectives is to review existing research contributing to the understanding of
IDR/TDR. The project aims to identify, through an extensive evidence scanning exercise drawing on
previous work undertaken, the factors that support successful or unsuccessful integration of
methodologies, techniques, personnel and administrative structures both within AHSS disciplines, and
between AHSS and STEMM disciplines and other sciences at a national, European and international

level. WP2 pursues the following specific objectives:
e 02.1 To disentangle the different understandings of IDR/TDR;
e (2.2 To identify the factors that hinder or help inter- and transdisciplinary collaboration;

e 02.3 To clarify which understanding of IDR/TDR and which factors of success and failure are

specifically relevant for integrating AHSS in IDR/TDR.

To achieve these objectives, WP2 is currently undertaking an extensive literature review using scientific
citation databases such as Scopus, Web of Science (WoS) and JSTOR, to identify the academic literature
on understandings of IDR/TDR and on factors contributing to their success or failure. These results will
be complemented by an extensive survey of IDR/TDR projects involving AHSS integration and
AHSS+STEMM integration. This work is currently in progress. Corpora of academic literature and grey
literature have been created and are in the process of being analysed using qualitative and quantitative
methods. A first aim of the analysis is to relate different understandings of IDR/TDR and the function
IDR/TDR play in different fields. A second aim is to sort the factors of success and failure in a

comprehensive but manageable number of clusters.

To date the analysis has focused on Objectives 2.1 and 2.2, disentangling understandings of IDR/TDR
and identifying the factors that help or hinder IDR/TDR. Objective 2.3, connecting these specifically to

the challenge of AHSS integration, will be addressed in future research steps.

3. Methodology

This section presents the design and research methods used to develop the literature review in WP2.
The academic literature review (LitReview) was undertaken in parallel with the grey literature review

(GreylLit), and both corpora were analysed using quantitative and qualitative methods.

The work to date has been developed over several iterative phases. From March 2019 onwards, work
focused on query formation for data collection and aligning methodologies for the qualitative and
guantitative analyses to address the SHAPE-ID research questions and objectives. This required several

months of adjustments due to the features of the literature on IDR, TDR and AHSS. As previous studies

10
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have pointed out, inter- and transdisciplinary literature is scattered and not compiled in a fixed set of
journals (Aboelela et al., 2007; Wagner et al., 2011; among others). The team encountered a double
challenge, to build a robust dataset and to overcome the bias that the underrepresentation of AHSS
results in scientific databases presents in the academic literature and grey literature (Kulczycki et al.,

2018).

Data collection and data consolidation of the academic literature and grey literature corpora took place
from March to June 2019. Alongside this, data analysis of the academic and grey literature corpora
commenced in April 2019. The quantitative analysis has involved network analysis, topic modelling and
concept mining of academic and grey literature corpora. The qualitative analysis entails a systematic
literature review, in the form of a meta-ethnography (Noblit & Hare, 1988), and content analysis of
selected academic literature and grey literature using Grounded Theory (Corbin & Strauss, 2008). The

analysis is ongoing.

This section is organised as follows. Firstly, we present the data collection process developed to assist
in the consolidation of datasets for WP2. Next, the methods used for quantitative analysis are
summarised and the systematic review of academic literature and its qualitative analysis are explained.
Finally, we present the qualitative approach applied to the grey literature sample. The methods applied
were selected taking into consideration the question and the aims of WP2. According to previous
studies (Rafols & Meyer, 2010; Wagner et al., 2011; among others) a combination of qualitative and
guantitative methods are needed to better understand how inter- and transdisciplinary research are
developed. The methods applied aim at providing a complete overview of the problem addressed in

WP2 in terms of the robustness of the data collected and of its analysis.

3.1. Data collection and processing

Data collection procedures were aligned with the SHAPE-ID conceptual framework which consisted of
the following dimensions concerning multi-/inter-/transdisciplinarity: understandings, factors,
challenges, attitudes, institutional dimension, skills, examples. The goal was to gather the data relevant
to the following units of analysis: researchers, policy makers, funders and institutions. Four main
sources were used in this process (Table 1): (i) records from citation databases and digital repositories
of scholarly publications (LitReview), (ii) reports on inter- and transdisciplinarity and various documents
relevant to SHAPE-ID’s scope stored in the OpenAire repository (Greylit), (iii) research projects funded
in Horizon 2020 framework programmes (H2020Projects), and (iv) Horizon 2020 Work Programmes

(H2020Calls).

11
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Table 1 SHAPE-ID corpora

#  Corpus name Dataset description Type of data A" Items Number of words
items  used
1. LitReview Academic literature Article abstracts 5040 3910 700871
2. Greylit Reports on IDR/TDR Full texts 93 93 1412483
3. H2020Projects H2020 projects Project abstracts 1912 1912 523056
mentioning IDR/TDR (“objectives”)
4. H2020Calls H2020 Work programmes  Full texts 84 75 2233865

parts (2014-2019)

The following section describes the data collection procedures in greater detail while Section 3.2

outlines the methods of analysis.

3.1.1. Academic Literature dataset

In the course of the systematic literature review, the project team queried WoS, Scopus and JSTOR
databases for records on IDR and TDR. For WoS we used Core Collection, Current Contents Connect,
Data Citation Index, MEDLINE and SCIELO. To compensate for the bias of WoS and Scopus against AHSS
literature (Kulczycki et al., 2018), we also searched the JSTOR database. For WoS and Scopus, complex
search strings were created that reflect the main research questions of the literature review (see
Appendix B for an overview of the query schema used). The queries in article databases were based on
the seven sets of keywords, corresponding to our main research questions, relevant to
interdisciplinarity, transdisciplinarity, research, policy, integration, understanding, factors and
success/failure (see Appendix C for a complete list of keywords). The JSTOR database offers less
advanced data-analytical tools, but the project team decided to include items that have ID or TD in the
title, to counterbalance the reported biases against AHSS in Scopus and WoS (Kulczycki et al., 2018).
These three data sources were complemented by bibliographies prepared during the preliminary
scoping analysis of IDR/TDR (see Section 3.2.2). Figure 2 presents the overall workflow performed for

the academic literature review data collection phase.

The resulting dataset consists of 5040 records i.e. scholarly publications metadata (author, abstract,
title, keywords, tags). Based on a systematic review, a sample of the literature has been selected for
qualitative analysis.> At the same time, the bibliographic metadata is being analysed with

computationally assisted quantitative methods.

3 See Appendix D for the inclusion and exclusion criteria used for selecting the sample of academic literature and
for qualitative analysis.

12



SHAPE-ID

Shaping interdisciplinary practices in Europe

Web of Science SCOPUS JSTOR Complementary
2255 records 2197 records 2768 records bibliography

Data cleaning: First selection
Duplicates (based on titles
and abstracts):

747 journal articles
111 book sections
76 books
3 other

Figure 2 The complete academic literature review data-collection workflow

3.1.2. Grey Literature dataset
For the purposes of this study, grey literature is defined as “any information that is not produced by
commercial publishers. It includes research reports, working papers, conference proceedings, theses,

preprints, white papers, and reports produced by government departments, academics, business and

industry” (Leeds, 2019).

Keywords used to consolidate the academic literature dataset were also applied to the search of grey
literature databases such as OpenGrey, SSRN and Bielefeld Academic Search Engine (BASE) databases.
Simultaneously, we developed a list of relevant organisations that have been contributing to research
policy on IDR/TDR and the integration of AHSS. Together with the first draft of the SHAPE-ID Stakeholder
Contact Database (D6.3), we used both datasets to expand the search for suitable documents, initially
by analysing titles and summaries followed by the same keyword searches applied to the academic

literature.*

The resulting Grey Literature corpus consists of 93 documents and 1,412,483 words (approximately
15,000 words per document). Details on the document curation and qualitative analysis are provided

in Section 3.2.3 below.

4 See Appendix E for the inclusion and exclusion criteria used for selecting the sample of grey literature for
qualitative analysis.

13
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3.1.3. H2020 Projects data

The metadata of projects conducted under Horizon 2020 is collected in the CORDIS database. The
SHAPE-ID project has accessed the periodic data dumps® from this database that are stored in the EU
open data portal®. The data dump contains fields such as id, acronym, status, programme, topics,
framework Programme, title, start/Date, end/Date, project/Url, objective, total/Cost,
ecMax/Contribution, call, funding/Scheme, coordinator, coordinator/Country, participants,
participant/Countries, subjects. We used the data dump from May 2019, which contained information
about 23,144 projects. These were searched for interdisciplinar* or transdisciplinar*, matched against

title or abstract (“objective”).

This procedure allowed for the creation of a subset of 1,912 projects which contained these keywords.
Using this dataset, we created a corpus of abstracts (H2020Projects) containing 1,912 documents and

273,569 words (273 words per document on average).’

3.1.4. H2020 Calls

To allow more insights into the way the European Commission tackles the issues of IDR/TDR, the team
downloaded a set of biannual work programmes (2014-2015; 2016-2017; 2018-2019) from the Funding
& Tenders Portal® using the WinHTTrack Website copier. Given that ERC Work Programmes were
repetitive and thus could distort the results, they were excluded from the dataset. The files were
converted into text format (.txt). The resulting corpus of H2020 Calls consists of 84 documents and
2,233,865 words (approximately 30,000 words per document on average). Quantitative analysis of this

dataset will be conducted later in the project.

3.2.  Methods of analysis

This section presents details of the procedures used for the three strands of analysis: (i) a quantitative

analysis, (ii) qualitative analysis of academic literature and (iii) qualitative analysis of grey literature.

3.2.1. Quantitative analysis
For the quantitative analysis, topic modelling and network analysis were applied together with concept

mining and generic statistical approaches. We used these various quantitative approaches on both

> We use the term “dump” in two interrelated senses: (i) as the process of acquisition of a digital dataset; and (i)
as a synonym of “dataset”.

6 https://data.europa.eu/euodp/en/data/dataset/cordisH2020projects

7 This dataset was evaluated qualitatively to select use-cases for the SHAPE-ID survey, which is due to be
completed by February 2020. Quantitative analysis of the dataset will be conducted later in the project.
8https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/how-to-participate/reference-
documents;programCode=H2020

14
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academic literature and grey literature datasets. Data analysis focused on two kinds of operations

intended to provide more high-level insights into the SHAPE-ID datasets:

e Documents content and metadata classification: The goal is to understand the relationships
between documents using topic modelling and network analysis of article metadata (subject tags
and disciplinary affiliations). The analysis aimed to identify key topics pertaining to discussions of

IDR/TDR using both abstracts and subject tags associated with the documents.

e  Concept mining: This aims to map understandings of IDR/TDR and attitudes towards them through
linguistic analysis of those concepts in abstracts (describing the meaning associated with our key
terms). The contextual search in collected corpora aimed to describe the contexts of usage of the
terms inter- and transdisciplinary research (based on SHAPE-ID keywords) that were most pertinent

to the datasets.

3.2.2.  Qualitative analysis of Academic Literature

The qualitative analysis of the academic literature was carried out based on the corpus selected from a
systematic review (Jahan, Naveed, Zeshan, & Tahir, 2016). This section details the type of systematic
review — in this case a meta-ethnography — developed to study the academic literature. A meta-
ethnography review is a seven-phase methodology (France et al., 2014; Noblit & Hare, 1988) that “(...)
aims to produce novel interpretations and involves systematically comparing primary studies to identify
and develop new overarching concepts, theories, and models” (France et al., 2019; France et al., 2014).
Due to the complexity that the dataset presents, we consider this to be an appropriate method that

allows us to better understand the differences between concepts and definitions.
The seven phases of a meta-ethnography are briefly described below following Noblit and Hare (1988).

Phase 1 — Getting started: This phase and the subsequent review focus on the research question and

three objectives pursued by WP2.

Phase 2 — Deciding what is relevant to the initial interest: Study selection comprises identifying and
selecting study accounts to synthesise (Noblit & Hare, 1988). The process of literature selection was
shared and discussed with WP2 partners in an iterative manner. In our case, this phase was developed
in two consecutive steps: (1) building the main corpus or dataset, and (2) literature selection. As a first
step (1) of the research process, consortium partners were asked to complete a short questionnaire to
register the main literature they consider important on the topic. This subset of primary studies totaled
23 publications. These were coded and analysed to extract a set of keywords used for queries (see

Appendix C for more details). The workflow followed is detailed in Figure 2 above. From those 937
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records, two researchers performed parallel independent assessments of the titles and abstracts in a
second loop. After this, a total of 122 records were selected for the meta-ethnography systematic

review and qualitative content analysis®.

Phase 3 — Reading the studies: This step comprises the repeated reading of studies and noting of
metaphors with close attention to details and what they tell about the area of interest (France et al,,
2014; Noblit & Hare, 1988). We developed a qualitative content analysis for systematically describing
the meaning of data collected (Mayring, 2000; Schreier, 2014). Data from the selected references were
coded in NVivo 12®. Grounded Theory (Corbin & Strauss, 1998, 2008) was the main method guiding
the analysis and it was complemented by the use of categorial thinking (Freeman, 2017). Triangulation
(Flick, 2014) between the methods allowed quality assessment and constant verification of the progress

of the coding phase.

Phase 4 —Determining how the studies are related: Noblit and Hare (1988) recommended that reviewers
create “a list of key metaphors, phases, ideas and concepts (and their relations) used in each account,
and to juxtapose them” in order to make an initial assumption about how the studies relate to each
other. For this we have simultaneously applied a reciprocal and refutational translation (Noblit & Hare,

1988).

Phase 5 —Translating the studies into one another: The metaphors and concepts in each publication and
their interactions are being compared or translated within and across accounts while trying to retain

the structure of relationships between them (Noblit & Hare, 1988).

Phase 6 — Synthesising translations: This phase focuses on bridging the translations obtained in Phase 5.
These translations are compared with one another to see common types or if some translations or

concepts can encompass those from other studies (Noblit & Hare, 1988).

Phase 7 — Expressing the synthesis: This phase is still in process. So far the data have been coded,
repeatedly read by one reviewer and systematically compared to the research question and keywords
(Noblit & Hare, 1988). At this point, preliminary findings are regularly discussed with WP2 team, the

Principal Investigators and some members of the SHAPE-ID Expert Panel.

9 We also employed expansive search techniques which involved gathering relevant publications known to the
project team; forward and backward citation tracking of all included publications (i.e. checking if there were any
further relevant texts that either cited or were cited by included publications); and citation alerts. Any new
relevant published or in-press publications identified through these methods were included up to June 2019.
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3.2.3. Qualitative analysis of Grey Literature

For the qualitative component of the grey literature review, document curation — searching for and
cataloguing appropriate sources —has been an important and time-consuming element of the literature
search. Our search protocol therefore had three phases, which entailed first sourcing documents; then
screening and assessing their suitability for inclusion; and finally conducting a content analysis. As
publications sourced from the grey literature tend not to include the equivalent of an academic abstract

or keywords, this third phase required detailed searching of full documents in most cases.

Locating relevant documents was carried out in four stages following a recognised template (Fuller &
Lenton, 2018). As mentioned, we used various permutations of the keywords “interdisciplinary”,
“multidisciplinary”, “transdisciplinary”, “arts” and “humanities”, to perform a series of searches in

different databases.

The searches of targeted websites of organisations known to publish research policy documents
produced the most comprehensive results. Some academic databases claim to include grey literature
but did not produce relevant results. The sources located using this search are discrete documents,
rather than online sources such as website pages or blogs. Currently, they can be categorised as press
releases, research summaries and practical guidelines; consultation responses and position statements;

monitoring and evaluation reports; and conference and workshop proceedings.

Scott (1990) gives four basic criteria for assessing the quality of documents, namely authenticity,
credibility, representativeness and meaning. Unlike some grey literature material, it is relatively
straightforward to establish that these sources satisfy the first two criteria. Their representativeness

and meaning will be further analysed after the contents have been coded.

Such texts have been created for a range of different purposes — to monitor major research
programmes or assess the state of a specific research area — and often address the topic of AHSS and
IDR/TDR indirectly or very generally, as part of broader discussions about, for example, the state of Arts
and Humanities research in Europe. This makes the coding of such documents a complex process
requiring a significant amount of interpretative labour. Because of this, an abbreviated version of the

codebook used to analyse the academic literature has been used to code the grey literature documents.

The key tasks of locating documents and assessing their suitability is largely complete, although it is an
iterative process and so, if identified, further items can be added to the dataset. The content analysis
of the documents has begun. Roughly a quarter of the sample has been coded and the remainder will

be coded by January 2020.

17



SHAPE-ID

Shaping interdisciplinary practices in Europe

4. Emerging Findings

This section presents the main preliminary findings emerging from the quantitative and qualitative
analyses so far. To highlight how these findings contribute to addressing the objectives of Work Package
2, we organise this section according to our first two objectives: Section 4.1 addresses disentangling
understandings of inter- and transdisciplinarity; Section 4.2 addresses identifying factors that help or
hinder inter- or transdisciplinary collaboration. Our analysis includes considerations of the implications

for AHSS in Section 4.3.

4.1. Disentangling Understandings of Inter- and Transdisciplinarity

— Disentangling Understandings of Inter- and Transdisciplinarity —
The literature reveals heterogeneous understandings of inter- and transdisciplinarity, reflecting a
diversity of practices and expectations across disciplines and communities. This contrasts with a
frequent assumption evident in policy documents and reports analysed as part of the grey literature
review that the terms are well understood. This suggests that a first challenge is to build dialogue
between different understandings, recognising their differences and commonalities. A second

challenge is to assess how to address these different understandings in calls and funding schemes.

The labels used to refer collectively to the Arts, Humanities and Social Sciences — “AHSS” and “SSH” —
obscure important differences between disciplines that bear on the different ways they position
themselves in relation to doing inter- or transdisciplinary research and to the other disciplines (AHSS

and STEMM) that they interact with.

While some definitions of inter- and transdisciplinarity are widely used, overall understandings vary
substantially across the literature (von Wehrden et al., 2019). Differences can be identified between
the grey literature and academic literature analysed in our research, with an analysis of policy reports
at European level revealing little effort to explain what is meant by inter- or transdisciplinarity. In this
context, these terms are often used as though their meanings are commonly agreed, and IDR and TDR
are often used interchangeably. By contrast, the academic literature reveals divergence, nuance and
contextual specificity, with differences evident across disciplines, regions and scholarly communities.
This is important to acknowledge because understandings inform expectations and practice. The variety
of understandings of ID/TD is sometimes seen in the academic literature as obscuring informed

discussion about the benefits of such research and the challenges in undertaking it.
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4.1.1. Defining Inter- and Transdisciplinarity
The academic literature on inter- and transdisciplinarity is marked by considerable heterogeneity. Any
attempt to map understandings must first recognise that these concepts represent contested
discourses. Nonetheless, the literature reveals patterns of consensus (Klein, 2019), including the US
National Academy of Sciences definition of interdisciplinarity from 2005. Along with Klein and Klein and
Newell (1997), this is the most frequently quoted in the literature:
Interdisciplinary research is a mode of research by teams or individuals that integrates
information, data, techniques, tools, perspectives, concepts, and/or theories from two or more
disciplines or bodies of specialized knowledge to advance fundamental understanding or to
solve problems whose solutions are beyond the scope of a single discipline (National Academy
of Sciences, 2005, p. 2).
Julie Thompson Klein’s work is the most widely cited academic source for understanding multi- and
interdisciplinarity. According to Klein (2010, p. 17), multidisciplinarity was defined, by the OECD, as an
approach that juxtaposes disciplines. Juxtaposition fosters wider knowledge, information, and
methods. When applying this approach, disciplines remain separate, and retain their original identity.

The existing structure of knowledge is not questioned.

Acknowledging the variety of ways in which interdisciplinarity has been defined, Klein highlights the
“recurring idea” cutting across the diverse explorations: “Interdisciplinarity is a means of solving
problems and answering questions that cannot be satisfactorily addressed using single methods or

approaches” (Klein, 1990, p. 196).

While the plurality of terms within these definitions already points to the complexity of ID and TD
configurations and practices, the common features of many discussions and definitions in the academic
literature are that inter- and transdisciplinarity involve inter-dependence, cooperative labour, and

mutuality, all oriented towards shared purposes.

— Heterogeneity and Problematisation —
Interdisciplinarity and transdisciplinarity denote a spectrum of experience (Lyall, 2019) and are defined
heterogeneously (Maki, 2016). The literature reveals a strong tendency to problematise these terms

rather than accept a single definition or understanding (Barry & Born, 2013b).

The heterogeneity of understandings of ID is eloquently summed up by Klein:

Interdisciplinarity has been variously defined in this century as a methodology, a concept, a
process, a way of thinking, a philosophy and a reflexive ideology. It has been linked with
attempts to expose the dangers of fragmentation, to reestablish old connections, to explore
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emerging relationships, and to create new subjects adequate to handle our practical and
conceptual needs. (Klein, 1990, p. 196)

(Barry & Born, 20133, p. 4) add to this understanding, highlighting that ID “has come to be at once a

governmental demand, a reflexive orientation within the academy, and an object of knowledge”.

— Contested Discourses —
“What counts as interdisciplinarity is widely contested. [...] Interdisciplinarity itself has a long history, a
variety of definitions and shifting relations to the multidisciplinary and transdisciplinary while recent
years have seen the rise of anti-disciplines, non-disciplines and post-disciplinary practices as well as a

variety of re-disciplinarizing dynamics” (Lury, 2018, p. 1).

So far, we have found that there is no universally accepted understanding of the differences between
inter- and transdisciplinarity. Rather, the use of terms, as well as what is meant by them, varies by
country/region and academic community. For example, the term transdisciplinarity is often accepted
in German-speaking countries, the Netherlands and some Nordic countries (Pohl, 2008), yet the term
is rarely used in the United Kingdom, where interdisciplinarity also includes non-academic stakeholders

(Lyall, Meagher, & Bruce, 2015).

Transdisciplinarity is also understood in a variety of ways that vary across contexts and countries. Klein

(2014) identifies three major streams:

(i) a discourse of “transcendence” that aims at unity of knowledge, transcending the

narrowness of disciplinary worldviews and practices;

(ii) a discourse of “transgression” that emerged out of an even more fundamental critique of
the system of knowledge and education, and that relates to discourses on democratisation

of knowledge;
(iii) a discourse of “problem solving” that aims to transform concrete situations.

Related to the third stream, transdisciplinarity is understood in the literature as a reflexive, integrative,
method-driven scientific principle, with an emphasis on solving societal problems by integrating

knowledge from various scientific and social bodies of knowledge (Lang et al., 2012).

This pragmatic approach (Pohl, 2008) to TD differs from the perspective of (Nicolescu, 2000), who sees
TD as new universality of thought and education informed by the worldview of complexity in science,
fostering an open-minded rationality, subjectivity, and ethics. This understanding builds on the

definition developed in 1972 at the OECD Seminar (OECD, 1972). (Nicolescu, 1996) proposes that TD
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transcends entrenched categories to formulate problems in new ways that are transnational and trans-
epistemic. Collaborators may accept an epistemological perspective unique to the effort, in the process
redrawing boundaries between disciplinary knowledges (Eigenbrode et al., 2007; Miller et al., 2008).

This definition is widely used in the literature related to AHSS studies.

Evidence from our quantitative analysis, in which we used concept mining to explore the presence of
keywords related to inter- and transdisciplinarity, understanding, policy, integration, factors,
success/failure and research across the SHAPE-ID corpora, needs to be further analysed, but reveals
that interdisciplinarity is discussed far more often than transdisciplinarity across all corpora and in
combination with all keywords. Preliminary analysis of a corpus of project abstracts from the Horizon
2020 CORDIS dataset, which will be further analysed in future steps, found that only 8% made explicit
reference to either inter- or transdisciplinarity, with interdisciplinarity again significantly more common

(see Appendix F for a comparison of the presence of these terms across SHAPE-ID corpora).

Against this background, the plurality of definitions and heterogeneity of understandings may be seen
as expressing the diverse aims or purposes that researchers pursue when practicing and defining inter-
and transdisciplinary research (td-net, 2019). This presents a challenge to policy makers and funders

on how to better address and promote these differences in calls and programmes.

4.1.2. Approaching the Challenge of Disentangling Understandings of IDR/TDR
To begin to map this heterogeneity, we classify the academic literature into three main categories
reflecting different perspectives on IDR and TDR. The aim of this classification is to shed light on the

different aims and interests pursued when dealing with IDR and TDR:

e Studies of ID and TD consider either term and its associated practices and discourse as an object
of study. Frickel, llhan and (Nowotny, 2017) identify three categories within this literature
dealing with: (i) ecologies of interdisciplinary knowledge, (ii) phases of interdisciplinary

creation; and (iii) efforts to find and bridge the gap between disciplines.

e Interdisciplinary and transdisciplinary studies deal with inter- and transdisciplinary approaches
to specific topics or problems, focusing on both theory and methodology. These aim to
construct a more comprehensive perspective by drawing on and integrating different
disciplinary perspectives to address a topic or problem. We follow the definition of
interdisciplinary studies elaborated by Klein and Newell (1997, pp. 393-394): “A process of
answering a question, solving a problem, or addressing a topic that is too broad or complex to

be dealt with adequately by a single discipline or profession... [It] draws on disciplinary
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perspectives and integrates their insights through construction of a more comprehensive

perspective”.

e Case studies discuss specific examples where ID or TD are applied, extracting principles and

recommendations from the cases examined.

Across the three categories, we consider it important to examine ID and TD across multiple dimensions,

reflecting the complexity of these practices:

e What?: Definitions of ID and TD and their conceptualisation, including how disciplines are

understood and how they relate to ID and TD.

e Who?: Subjects that develop or contribute to IDR and TDR, whether researchers, funders,

policy makers, and other stakeholders, as well as communities and teams.
e How?: Methods and tools used to achieve IDR and TDR, focusing on the problem of integration.
e  Why?: Motivations and logics behind doing or supporting IDR and TDR.
e When?: Time and timing as central topics to better understand IDR/TDR practices.

e Where?: Spaces for IDR and TDR that establish the institutional contexts for individual or

collective endeavours.

These classifications aim to deal with the diversity of concerns bound up with understanding and
practising IDR/TDR and shed light on our aim of disentangling different understandings of IDR/TDR. The
heterogeneity of understandings influences the kind of IDR and TDR being developed and the analysis

of these practices and the literature strongly emphasises the need for contextual understandings.

Based on these two sets of categories (understandings and dimensions for disentangling ID/TD), we
have developed a matrix (Table 2). The matrix offers a means to compare these heterogenous ways of
doing IDR and TDR. It can function as a working schema when dealing with conflicting definitions in
different inter- and transdisciplinary settings. For this reason, we consider the matrix a useful tool for
sorting out plurality rather than seeking one common definition. Our goal is that the tool could be used
by researchers and funders alike. Further insights on how this tool can be applied will be developed in

the coming months and presented in the final report on this work.
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Table 2 Matrix to analyse the different understandings of IDR/TDR

Understanding ‘

Studies of ID/TD Interdisciplinary studies Case studies
What?
Who?
Cross- How?
cutting
e Why?
Where?
When?

4.1.3. Motivations and Relationships in IDR/TDR

The range of understandings and assumptions about IDR/TDR in the literature are reflected in practice
in the relationships between partners in IDR/TDR and the reasons for doing (or promoting) IDR/TDR.
For example, following Barry and Born (2013b), the relations between disciplines in a collaboration can

be understood as taking one of several forms:

e In a “subordination-service” relationship, one or more disciplines occupy a subordinate or

service role conceived as making up for an absence or lack in others;
e In an “integrative-synthesis” relation disciplines are integrated in a more symmetrical manner;

e In an “agonistic-antagonistic” relationship there is a commitment to more radical shifts in

knowledge practices occurring through collaboration.

The different roles research partners may play is often underpinned by assumptions about the purpose
of the collaboration. For instance, Barry, Born, and Weszkalnys (2008) identify three logics that are

embodied in interdisciplinary practices — the logics of accountability, innovation and ontology:

e The logic of accountability is best represented by efforts to introduce forms of knowledge that

can be seen to provide ethical or societal oversight in science and technology projects;

e The logic of innovation understands the purpose of interdisciplinarity as better understanding

societal needs to enable industry to address them;

e The logic of ontology represents more thoroughgoing efforts to transform the practice of
research and training, inside and outside the academy, leading to the generation of novel

problems, objects and relations of research, as well as interdisciplinary subjectivities.
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The academic literature also highlights that IDR/TDR practices can create opportunities for disciplines
to evolve, with challenging intellectual debates emerging at the boundaries of existing disciplines and
in the gaps between them, potentially reconfiguring and transforming disciplines (Jasanoff, 2013; Lyall,
2019; Osborne, 2013). This transformative potential can be seen as a threat to existing disciplinary

configurations, with implications for researcher careers (Fletcher & Lyall, 2019; Lyall, 2019).

4.1.4. Where are Discussions of IDR/TDR Taking Place?

— Discussions of IDR/TDR —
The AHSS label obscures important differences in the prevalence of smaller groupings and disciplines
in discussions of IDR/TDR. The quantitative analysis of our academic literature sample suggests that
discussions of IDR/TDR occur more often in journals affiliated with Social Sciences and in journals whose
disciplinary affiliation combines Social Sciences with non-AHSS disciplines. Arts and Humanities (AH) are

poorly represented among publications publishing on IDR/TDR more frequently.

To explore the relationships between disciplines in our sample, we conducted a network analysis of
disciplinary affiliations based on the co-occurrence of disciplines within journals in which papers were
published. This contributes to our effort to map understandings of IDR and TDR by providing insight

into disciplines particularly invested in understanding IDR and TDR.

Analysing the disciplinary affiliations of the journals in the sample using the All Science Journal
Classification (ASJC) codes provides insights into the overall disciplinary areas where discussions of IDR
and TDR are most frequently taking place. Preliminary results are based on analysis of a sub-sample of

3244 articles tagged with these codes.

More than two thirds of the articles in our sample were published in journals affiliated with the Arts,
Humanities and Social Sciences (AHSS) broadly. However, Arts and Humanities journals collectively
account for only 20% of the total sample and Arts journals only 2%. This reveals the extent to which the
broad disciplinary grouping “AHSS” obscures differences within that grouping. Further, in the journals
that more frequently publish articles on IDR/TDR (i.e. more than 10 articles since 1990), the Arts and
Humanities collectively are barely represented. Thus, it appears that explicit discussions of IDR/TDR are

far less common in journals affiliated with Arts & Humanities (See Appendix G for more detail).

Because journals can be tagged with multiple ASIC codes we can also map the broad disciplinary
connections between articles in our sample. These connections are represented in Figure 3 below (see

Appendix H for more detail on the importance of particular disciplinary areas).
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This analysis reveals that journals affiliated with Social Sciences have considerably more numerous and
more diverse connections with other disciplines than those affiliated with Arts and Humanities, though
both feature strongly overall. Environmental Science and Medicine also feature high on the list of

disciplines strongly connected to other disciplines through journals with multiple affiliations.

Arts and Humanities and Social Sciences are most strongly affiliated with one another. Beyond this, AH
connects most strongly to Engineering and Computer Science, and to a lesser extent to Economics,
Econometrics & Finance and to Business, Management & Accounting (see Figure 4), while Social
Sciences connect most strongly to these same disciplines but also to Environmental Science and
Medicine and to a lesser extent to Psychology and to Earth & Planetary Sciences (see Figure 5). See

Appendix | for more detail.
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Dentistry

/

Chemical Engineering

Figure 3 Network of relationships between disciplines in Literature Review sample. Node proximity and colour
signal closeness, i.e. they co-occur more frequently. Node size indicates its importance in the sample, i.e. the
more connections, the larger a node.
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Figure 4 Network of disciplinary connections of Arts & Humanities in Literature Review sample. Node proximity
and edge thickness signals closeness, i.e. more frequent co-occurrence.
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Figure 5 Network of disciplinary connections of Social Sciences in Literature Review sample. Node proximity and
edge thickness signals closeness, i.e. more frequent co-occurrence.

27



SHAPE-ID

Shaping interdisciplinary practices in Europe

We also looked at the connections between subject tags, i.e. keywords freely assigned to articles by
their authors, concentrating on a sub-sample of 2163 articles which featured such keywords. Terms
related to IDR/TDR are amongst the most frequent. The analysis also revealed a strong prevalence of
terms related to Health Sciences and Environmental Sciences Research, suggesting that these are key

areas in which discussions on IDR/TDR are taking place.

To further explore the relationship between our research questions and disciplinary prevalence in the
sample, we used topic modelling to analyse both the academic literature review corpus (3910 items)
and the grey literature review corpus (93 items). Topic modelling can reveal latent semantic relations
by identifying the most commonly recurring concepts in a given corpus (Blei, 2012). Each topic is
represented as a cluster of regularly co-occurring words from the corpus. Disciplinary trends were
identified in the topics based on the prevalence of associated words (e.g. “health; public; disease;
population” indicating Health Sciences disciplines). IDR/TDR trends were identified based on the
significant presence of SHAPE-ID keywords IDR/TDR, INTEGRATION, POLICY, UNDERSTANDING. The top

50 topics for each corpus were compared.

In comparing the grey literature and academic literature datasets for topics where IDR/TDR terms were
identified, our topic modelling analysis confirmed that the grey literature contains more policy-oriented
terms and fewer topics that could be identified with a particular disciplinary grouping, compared to the
academic literature (see Figure 6 and Figure 7 respectively, for comparison). This greater level of

generality is consistent with the preliminary findings of the qualitative analysis.

Preliminary findings from this analysis also suggest that IDR/TDR are more rarely discussed in the
context of Arts and Humanities than Social Sciences and non-AHSS disciplines. This is consistent with

our findings from the discipline network analysis.

In the literature review corpus, the most common non-AHSS disciplinary areas represented are Health
Sciences and Environmental Sciences, a finding also consistent with our discipline network analysis

which suggested a relatively high prevalence of forums representing these disciplinary areas.
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