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Executive Summary

Background

There is currently widespread recognition that many of society’s major
problems, such as violence in families, drug addiction and environmental
problems such as global warming, can no longer be addressed appropriately
within the confines of individual disciplines (Royal Society 1996; OECD
1998). Funding agencies around the world also formally recognise the
importance of such research for solving important problems. While the
recognition exists, however, that cross-disciplinary research is the activity
that is required in more and more instances, and the trend towards it is
increasing, it has been noted that for some problems the volume of cross-
disciplinary research is disappointing (Royal Society 1996). Attention has
therefore turned to the obstacles that might exist to the conduct of cross-
disciplinary research, some of which are institutional or funding-related
while others relate to conceptual and methodological differences between
knowledge domains.

The Australian Research Council (ARC) has a discipline-based program
structure in order to facilitate the funding of research through its suite of
schemes. However, the Council recognises the need to ensure that such a
structure does not create artificial barriers to the support of research that
focuses on problem-based issues across discipline boundaries.

In order to establish mechanisms and incentives which ensure that high
quality cross-disciplinary research activities are receiving the appropriate
level of attention during the assessment process, the Council commissioned
a study in 1997 aimed at examining the issues associated with assessing
various forms of cross-disciplinary research, with a particular emphasis on
how the ARC handled this process. This discussion paper emanates from the
large volume of information gathered as a result of this study. The purpose
of the discussion paper is to initiate widespread debate, with the aim of
identifying ways to improve the handling of cross-disciplinary projects in
ARC schemes.

The Problem of Definition

One of the immediate problems noted is to accurately define that research
activity which crosses discipline boundaries. The most commonly referred
to definitions come from the OECD. However, while multi- and inter-
disciplinary research are acknowledged as different, they are not solidly
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defined, and there is often confusion in the use of the terms. It is, however,
quite important for a funding agency to clarify what it sees as the difference
between the two; the reasons for this relate largely to the type of assessment
a proposal receives as a result of its classification as one or the other. While
some argue that classifying research in such a way is a simplistic notion, it is
understandable that a working definition is required within a funding
agency. The challenge for the funding agency is finding the right one.

However, because of the difficulties and confusion involved in the use of the
various terms to describe anything that is not ‘disciplinary’ research, and
also as a more accurate reflection of the complete gamut of research funded
through ARC Schemes, it is recommended that the ARC adopt the
generic descriptor ‘cross-disciplinary’ research in place of its current
descriptor, ‘multi-disciplinary’ research.

The Cross-Disciplinary Process

Fields also differ in the extent to which they engage in cross-disciplinary
activity, and in the types of such activity in which they engage, adding to the
difficulties for those involved in the review of such proposals. In addition,
cross-disciplinary research is not something that happens readily in spite of
the pressures from within and outside science regarding the problems that
need addressing. This constitutes a major challenge for a research funding
agency that wishes to promote such activity.

The requirements for successful cross-disciplinary ventures have been
recently summed up by the OECD (note that the term ‘inter-disciplinary’ is
used here):

• all disciplines should be involved in the project from the beginning,
including in the setting of the research questions and research
methodology;

• clear leadership and coordination are imperative, with  inter-disciplinary
teams being most successful when they are in daily contact;

• an ability to cooperate with scientists from other fields is a minimum
requirement, which involves the ability to fully grasp the core problems
and basic theoretical assumptions of some other fields;

• the researcher who conducts inter-disciplinary research should be ‘an
excellent specialist of a discipline... Highly competent proficiency in a
single discipline is the only acceptable basis for inter-disciplinary
success’ (OECD 1998, p.18); and

• inter-disciplinary research requires extensive networks, considerable
time, and researcher mobility among disciplines.
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Issues and Problems with Assessment

 Judging merit in cross-disciplinary research proposals has long been held to
be problematic. Several commentators have argued that cross-disciplinary
efforts are particularly susceptible to ‘inept peer review’, but not all issues
can be neatly parceled into the category of peer bias. Quality control is no
less necessary in the case of cross-disciplinary proposals than for any other,
but what quality actually means for cross-disciplinary activity, and against
what standards it should be assessed, are both subject to debate. The
problem of definition is again central.
 

 Different conceptions of cross-disciplinarity engender different conceptions
of quality in research, and hence of appropriate standards of evaluation. The
principle common to all forms of cross-disciplinary research is that fair
appraisal necessitates assessment of the cross-disciplinary whole. Conflict
will be particularly strong in the case of proposals aiming to combine
elements from diverse research paradigms, those proposing
inter-disciplinary as opposed to modular (or multi-disciplinary) enterprises,
and those in which the combination of knowledge resources itself is novel.
 

 In the context of the ARC, these intrinsic difficulties in assessing the value
of certain proposals do not necessarily concur with demarcation lines
between formal disciplines or discipline panels. Consequently, proposals at
risk of being devalued are not necessarily those designated as ‘multi-panel’
(the ARC administrative definition of cross-disciplinary). Indeed, assessors
as a whole respond more favourably to panel-defined multi-panel proposals
than to the larger set of applicant-defined multi-disciplinary proposals. Data
considered in this paper are not sufficiently sensitive to pinpoint those areas
of cross-disciplinary activity currently undervalued by the relevant scholarly
communities, and are limited also to the extent that difference in assessor
scores for different groups of proposals may reflect genuine differences in
quality. However, further evidence points to certain proclivities within the
research community that may disadvantage cross-disciplinary proposals and
that consequently must be safeguarded against in the review process.

The ARC Cross-Disciplinary Assessment Process in
Practice

 Multi-panel proposals, those targeted by the ARC for special attention, have
achieved a comparable degree of success in terms of scores and success rates
to other successful Large Research Grants applications, but those selected
for funding have experienced a far greater shortfall in requested funds.
Success rates for applicant-defined multi-disciplinary applications have
tended to lag behind both their panel-approved counterparts and Large
Research Grants as a whole. This is likely to reflect the lower quality of this
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group of proposals, but may also be indicative of deficiencies within the
assessment process. This group is subject to a higher first cull rate and tends
to receive fewer assessments, though proposals do benefit from panel
moderation of external assessor response which generally serves to increase
final scores. Use of aggregate data on funding and process outcomes to
indicate the quality of review mechanisms and their implementation is
limited in that it also reflects the quality of proposals and the quality of
substantive assessments from external assessors.
 

 The views of discipline panel members regarding the fairness of the current
system for multi-panel proposals were mixed. Differences were evident in
conceptions of the value and nature of cross-disciplinarity, which is likely to
reflect the diverse disciplinary backgrounds of panellists. Opinions
regarding the adequacy of current procedures to handle cross-disciplinary
research also tend to emerge from different views on the effectiveness of the
review process as a whole. Some panellists argued that the system was
imperfect for all applications, and that there was no additional bias to multi-
panel applications or to cross-disciplinary submissions more generally.
Others emphasised that multi-panel applications demanded extra time and
care in the selection of assessors, the interpretation of assessor reports and
the interpretation of the proposal itself that simply was not catered for in the
current system.
 

 Some panellists drew attention to limitations in the expertise and orientation
of discipline panels and the Multi-Panel Committee to make substantive
decisions in the evaluation process, particularly regarding the cull of
proposals, and in making selection and funding decisions between multi-
panel and other sorts of proposals. However, it is a fact that some new and
high-risk multi-panel proposals, as adjudged by external assessors, are being
funded.

Options for Improvement in the Review of
Cross-Disciplinary Proposals

 Cross-disciplinary research challenges the assessment process in manifold
ways, and consequently there is no single ‘best practice’ approach to
meeting all these challenges. Funding councils overseas have paid greater
attention to the evaluation of cross-disciplinary research proposals in
recognition that opportunities might be missed through an unresponsive
review process. While the ARC can learn from these experiences, the issues
must also be considered in the local context of assessment infrastructure and
resources. Options for change to ARC processes are highlighted below.
These should be considered in the context of the discussion paper as a
whole, and not in isolation.
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The Assessment Process

• A strong case can be argued for developing an internal advocate or
care-taker role to compensate for caution, disinterest or cognitive
bias of individual external assessors and discipline panels, to ensure
a fair go both for proposals that cross administrative boundaries
and for proposals that challenge conventional divides between
fields of research.

 

• An option for the ARC to consider would be to allow applicants to
nominate their proposals as cross-disciplinary, and to justify their
nomination with an explanatory statement guided by the
descriptions contained in Chapter 5 of the report (Figure 2).

 

• Whether or not a proposal is submitted as multi-panel (that is, cross-
disciplinary), applicants need to describe the cross-disciplinary
characteristics of their proposal as listed in Figure 2.
Administratively, this may necessitate appending an additional
page on the application form of those claiming cross-disciplinary
status.

 

• This second option suggests responsibility for assessing the cross-
disciplinary whole will be assumed by the panel or panels involved,
rather than external assessors, in which case explicit guidelines should
be given to the relevant panels. One alternative, more in keeping with
the idea of placing the onus on applicants to make an explicit case
for the cross-disciplinary nature of their proposal, is for assessors
to direct their comments to these claims, particularly as they relate
to the assessors’ specific areas of expertise.

 

• Other suggestions for improving the assessment process relate to:

− the continual upgrading of the assessor database to match more
appropriately proposals with assessors;

− awareness that more time is required to adequately assess cross-
disciplinary proposals; and

− consideration of alternative ways of engaging peers in review of
cross-disciplinary applications, for example, through organised
interaction between assessors of a proposal, or through
telephone/video interview of the applicant by the panel.

The Role of the Disciplinary Panels

Two issues arose from discussion on the operation of ARC discipline
panels: first, the lack of an advocate for cross-disciplinary research, and
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second, the need for a more substantive role for panels in proposal
evaluation. This in turn raises the question of the requisite expertise of
sitting panels. Some possible options for change are highlighted below.
 

• A small (say 6-10 members) and hence relatively low-cost, panel
specially constituted to ‘care-take’ multi-panel proposals would be
an improvement on the current process.

 

• In addition to a generalist cross-disciplinary panel, a designated
internal advocate for cross-disciplinary research on each panel is an
option worth considering.

 

• A process should be established that enables panels to draw on
regularly updated lists of recommended advisers, or sub-committees
should be established to provide expertise in particular cross-
disciplinary areas.

 

• There is a need for clear guidelines setting out the responsibility of
discipline panels with regard to cross-disciplinary proposals,
including those falling within the remit of individual panels. Training
and induction of new panel members should emphasise the value and
assessment complexities of cross-disciplinary research. This does not
imply the need for conformity between discipline panels, as each will
confront different issues according to the types of cross-disciplinary
proposals commonly received.

 

• Incentives may be required to encourage panels to take a more active
interest in the assessment and support of cross-panel applications. For
example, the establishment of a floating pool of funds (like an
opportunity fund) that panels or collaboratives of panels could
make claims on to fund cross-disciplinary or ‘high risk’ proposals
could be considered.

International Solutions

Some funding agencies have adopted innovative structures that function not
only to reorient the review process away from an exclusively ‘disciplinary’
focus, but also to stimulate cross-disciplinary activities in pure and applied
contexts. They represent different ways of organising research activity. The
National Science Foundation (NSF), for example, while maintaining its
seven disciplinary directorates, also engages in a series of ‘cross-cutting’
programs in cross-disciplinary research areas. In the same way, the French
National Centre for Scientific Research (CNRS) has seven scientific
departments, but also a parallel framework of cross-cutting inter-disciplinary
research programs. Japan’s ‘Research for the Future’ program promotes
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cross-disciplinary research on global scale issues such as the environment
and information on life systems (OECD 1998).

Common features in the handling of cross-disciplinary research proposals
noted in the majority of overseas funding agencies include:

• the specific solicitation of cross-disciplinary research proposals;

• the presence of structures parallel to the standard disciplinary structures
that reflect cross-disciplinary priorities (referred to by the NSF, for
example, as ‘cross-cutting programs’); and

• the priorities or themes (cross-cutting activities) for funding being
selected on the basis of national objectives.

The ARC currently has none of these features operating within its schemes.
While the disciplinary structures of the ARC Large Research Grants Scheme
reflects to a large extent those structures in existence elsewhere, a strong
argument can be made for the development of a parallel cross-cutting
capability to facilitate and encourage cross-disciplinary research.

Mechanisms for Promoting Cross-Disciplinary
Research

The OECD (1998) warns that ‘policy makers and funding agencies should
be flexible and sensitive to emerging fields rather than force research into
artificial alliances’ (p. 21). How to encourage, rather than force,
cross-disciplinarity is the challenging question.

Setting Priorities

Prioritising of certain fields or modes of research in order to encourage an
increase in activity may be done by establishing new funding programs, by
changing the balance of funding between programs, or by new initiatives or
emphasis within programs. Currently, the Large Research Grants Scheme
maintains a series of structural (and, until very recently, thematic) priorities,
which may be more broadly applicable across programs. Proposals judged to
fall within designated priorities are given discretionary preference at the
funding margin.
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A case could be made for establishing cross-disciplinarity as a
structural priority within the Large Research Grants Scheme—similarly
to the existing structural priority in favour of early career researchers—on
the grounds that it is of central importance to the vitality of the research
scene as a whole.

Another strategy is to prioritise fields or topics that are seen to require a
cross-disciplinary approach. In the past, priority setting within the Large
Research Grants Scheme has been largely unsuccessful, and action has been
taken such that thematic priority setting is no longer a feature of the ARC’s
Large Research Grants Scheme.

The problem remains, however, that if an agency wishes to encourage more
research of a cross-disciplinary nature, the issue of setting priorities needs to
be addressed. As pointed out by others (OECD 1998), cross-disciplinary
cooperation is not normally a spontaneously occurring event, because it is
not operating within the classic dynamics of single-disciplinary science.
Other OECD countries have set up ‘centres of excellence’ along priority
lines, and this may be one way of overcoming the difficulties faced in the
past in setting thematic priorities in the Large Research Grants Scheme; that
is, the funding allocated is much larger for centres, the time scale for
research progress is longer, and the number of priorities actually set can be
few in number.

An overwhelming anxiety for many scientists and policy makers appears to
be that priority setting can lead to the funding of mediocre research, and
there are many anecdotes to support such assertions. However, the ARC is
in a position to fund excellent research through the peer review
processes of the Large Research Grants (and other) Schemes, while at
the same time funding excellent ‘prioritised’ research, also through
stringent peer review processes.

Other support strategies

One very important dimension to the support of cross-disciplinary research
is the aspect of scale involved in such research; that is, the resources and
time required to tackle many cross-disciplinary problems. As mentioned
above, this has tended to lead to increased emphasis on research centre
funding, and many ARC-funded centres are models for cross-disciplinary
research (for example, the Tectonics Special Research Centre at the
University of Western Australia and the Key Centre for Social Applications
of Geographical Information Systems at the University of Adelaide, to name
a few). Support for longer-term research may also be achieved by allowing
greater flexibility in the funding period for individual research grants.
This is particularly important for emerging cross-disciplinary areas that
would not be ready to compete for centre funding.
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Cross-disciplinary collaboration can also be fostered by support for
workshops, seminars, conferences and other face-to-face and electronic
networking opportunities. The ARC’s Special Research Initiatives
Program, which has recently been reinstated, could become a further
important avenue for the fostering of cross-disciplinary collaboration.

Conclusion:  The Status of Cross-Disciplinary
Research

The trend of the natural and social sciences, as well as technological
development, towards more and more inter-disciplinary research is not
going to abate in the near future. As well as the obvious institutional
obstacles to cross-disciplinary research, and the potential structural obstacles
within funding agencies, the assessment of cross-disciplinary research using
peer review is problematic. How to promote the importance of cross-
disciplinary approaches also presents a challenge for government and
funding bodies.

A wide range of initiatives have been trialled by funding councils in their
attempts to stimulate cross-disciplinary research. However, there is very
little available research evaluating the effectiveness of different approaches
in promoting high quality activity. There is also an absence of ex-poste
evaluations of the outcomes of cross-disciplinary endeavours, which would
be necessary if the Council were to contemplate any new funding
arrangements that prioritised cross-disciplinary research.

A growing body of literature on the practice of cross-disciplinary research
highlights the complexity of factors leading to successful collaborations.
While promising much for the production of new and useful knowledge,
cross-disciplinarity does not offer the epistemological or political panacea
much research and science policy seems to imply. On the other hand, it is far
from appropriate to institutionalise assumptions regarding the intrinsically
second-rate nature of cross-disciplinary research. As described in this report,
cross-disciplinary research in its various manifestations is central to the
vitality of science and scholarship (Salter & Hearn 1996; Klein 1997; OECD
1998). Funding councils have a key role to play in advancing the standards
and status of cross-disciplinary endeavour by being open in their support and
by increasing their efforts to ensure quality control processes that are both
fair and rigorous. Even more importantly, councils should ensure that their
processes and procedures do not pose obstacles to the spontaneous
development of research of a cross-disciplinary nature.
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Australian Research Council Large Grants Scheme37 suggests that the
system of priority setting within the Scheme has failed in this regard, with
perhaps one or two exceptions (for example, Cognitive Science). The
concept of funding ‘excellence’ was regarded by interviewees in this
evaluation as the overriding factor in producing good science, with priority
setting thought to impact on this criterion substantially, thus altering the
objectives of the Scheme.
 

 In its most recent comments about research38 contained in a submission to
the West Committee Review of Higher Education, the ARC has come out
strongly in principle against thematic priority setting within the Large
Research Grants Scheme:
 

 The Council is of the view that thematic priorities should only influence the
allocation of funding for strategic research. It does not believe that thematic
priorities should influence the allocation of funding for basic research, either at the
level of assessment of individual applications or in the distribution of resources
among discipline panels.

 (ARC submission to the West Committee Review of Higher Education, p. 3)

 Action has been taken subsequent to this expressed view, such that thematic
priority setting is no longer a feature of the ARC’s Large Research Grants
Scheme.
 

 The problem remains, however, that if an agency wishes to encourage more
research of a cross-disciplinary nature, the issue of setting priorities needs to
be addressed. As pointed out by others (OECD 1998), cross-disciplinary
cooperation is not normally a spontaneously occurring event, because it is
not operating within the classic dynamics of single-disciplinary science.
Other OECD countries have set up ‘centres of excellence’ along priority
lines, and this may be one way of overcoming the difficulties faced in the
past of setting thematic priorities in the Large Research Grants Scheme.
Thus, the funding allocated is much larger for centres, the time scale for
research progress is longer, and the number of priorities actually set is
substantially smaller.
 

 An overwhelming anxiety for many scientists and policy makers appears to
be that priority setting can lead to the funding of mediocre research, and
there are many anecdotes to support such assertions. However, the ARC is
in a position to fund excellent research through the peer review
processes of the Large Research Grants (and other) Schemes, while at
the same time funding excellent ‘prioritised’ research, also through
stringent peer review processes.

                                                
 37 Grigg, L. (in press). Funding the Nation’s Science Base: An Evaluation of the Australian
Research Council Large Grants Scheme.
 38 Australian Research Council (1998). Comment on the Higher Education Financing and
Policy Review Committee discussion paper Learning for Life.
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 The Solicitation of Cross-Disciplinary Research
Proposals

 There is scope for directing the relevant research community as to the sorts
of cross-disciplinary endeavour required. This approach is also becoming
more widespread in research councils overseas. Program announcements
from the NSF, for example, often solicit multi- or inter-disciplinary
research. Eligibility criteria are set out in solicitation guidelines. In addition
to discipline or specialty boundaries, definitions often specify types of
administrative boundaries—for example, that an application needs to span
two or more directorates, or divisions within directorates. The type or depth
of cross-disciplinary interaction is often illustrated with detailed examples.
 

 One cross-cutting program, Learning and Intelligent Systems,39 has run
solicitations since the 1996 financial year. Six directorates participate in the
initiative coordinated by a special committee; these are Biological Sciences,
Computer and Information Science and Engineering, Education and Human
Resources, Engineering, Mathematical and Physical Sciences, and Social,
Behavioral and Economic Sciences. The aim of the initiative is ‘to stimulate
interdisciplinary research that will unify experimentally and theoretically
derived concepts related to learning and intelligent systems, and that will
promote the use and development of information technologies in learning
across a wide variety of fields’. The rationale behind the inter-disciplinary
emphasis of the solicitation is explained in terms of scientific timeliness and
the possibility of productive collaboration between disciplines:

 … the growing convergence of concepts, models, and technologies used in many
disciplines—in the social and behavioral sciences, biology, and in a variety of fields
of engineering, computer science, physical sciences, and mathematics—to address
issues related to the improvement of information technologies and their application
to learning and intelligent systems... although these models and concepts are used in
very different ways in different disciplines, they provide some common foci for
research in learning and intelligent systems.

 Applicants are instructed that their research must ‘go beyond the scope of
traditional disciplinary proposals’ and span more than one directorate
(equivalent to ARC major discipline area). The initiative explicitly seeks to
fund ‘high-risk’ research by inter-disciplinary teams (for up to five years)
which is ‘intended to lead to advances in science and engineering that can
foster rapid and radical (as opposed to incremental) growth in the ability to
understand and support learning, creativity, and productivity’ in both natural
and artificial systems. What type of integrative endeavour is required? The
solicitation states:
 

 Actual proposals should focus on a tractable component of a large problem... Priority
for funding will be given to proposals in which the cross-disciplinary links involve a
substantial sharing or blending of paradigms, models and empirical validation

                                                
 39 This information is taken from a project solicitation for FY 1997 awards (NSF 97-18).
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criteria, and to proposals that have the potential to break new ground, mobilize new
human resources, or lead to fundamental changes in methodology.

 Selecting Priority Areas

 As mentioned previously, the conduct of priority setting is fraught with
difficulty, and the evolution of appropriate mechanisms to identify new
priority areas is in its infancy. Scientometric approaches are used
increasingly to identify and even to anticipate new cross-specialty
convergences represented, for example, in citation practices, in cross-
departmental collaborations or in the publishing practices of journals.
Various bibliometric methods have been devised to this end, generally
focusing on co-citation and co-word analyses (see Porter & Chubin 1985;
Tomov & Mutafov 1996; van Raan 199740).
 

 Research councils also have access to a wealth of material on possible future
research directions in their corpus of grant applications. Ongoing monitoring
of unsolicited submissions to funding programs is an important means of
identifying new areas, one formalised by the UK Economic and Social
Research Council (ESRC) in its dual structure comprising the Research
Grants Scheme and Priority Themes (see Appendix 4). In the ESRC, cross-
disciplinary research is catered for by: (a) stand-alone projects suggested by
academics through the Research Grants Scheme; and (b) supporting research
falling within the scope of nine thematic priority areas. Priority areas are
substance- rather than discipline-based, and are chosen after consultation
with users of research and the academic community, and following scientific
reviews of all research areas.
 

 Technology Foresight exercises have also been found useful, at least in the
UK, for drawing attention to many foresight priorities of a multi-disciplinary
nature (OECD 1998). Extensive foresight exercises have also been engaged
in within Australia, and the most recent, conducted by the former Australian
Science, Technology and Engineering Council (ASTEC) within the last few
years has not, to the knowledge of the author, been widely discussed or
acted upon.

                                                
 40 Recent examples of the bibliometric mapping approach to identifying new cross-specialty
directions in science research can be accessed via the Centre for Science and Technology
Studies, University of Leiden Home Page at
 http://sahara.fsw.leidenuniv.nl/cwts/cwtshome.html.
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Other Support Strategies

 Funding for Longer-Term Research

 Attention to the importance of longer-term funding for fundamental and
applied cross-disciplinary research is required for a diversity of reasons:

• to provide the additional time needed for communication across
disciplinary boundaries and to build inter-disciplinary teams;

• in the case of novel combinations and new directions, to gestate new
fields of research;

• to work on complex problems that take time to solve; and

• to allow greater emphasis to be placed on dissemination of results and
public outreach and for working more closely with research users and
‘subjects’.

One very important dimension to the support of cross-disciplinary research
is the aspect of scale involved in such research—that is, the resources and
time required to tackle many cross-disciplinary problems. This has tended to
lead to increased emphasis on research centre funding, and many
ARC-funded centres are models for cross-disciplinary research
(for example, the Tectonics Special Research Centre at the University of
Western Australia and the Key Centre for Social Applications of
Geographical Information Systems at the University of Adelaide, to name a
few). Support for longer-term research may also be achieved by allowing
greater flexibility in the funding period for individual research grants.
This is particularly important for emerging cross-disciplinary areas that
would not be ready to compete for centre funding.

Encouraging Impact and Influence Beyond Academia

For many advocates of cross-disciplinary, particularly ‘trans-disciplinary’,
research (in its 1990s version), the goal of enhancing the relevance and
impact of research beyond academe is paramount. Research councils have
developed many initiatives to this end, including greater emphasis on
problem- or topic-orientation, and solicitations requiring attention to
dissemination of research and new approaches to working with the users of
research.

Scientific and socio-economic priority areas have been established as a
fundamental feature of the internal funding structure of some international
agencies. These developments often pursue the dual goal of enhancing
societal relevance while simultaneously promoting synergistic interaction
between disciplinary specialties. The long-term research agenda of the
ESRC, for example, is based on a framework of priority themes and research



62

programs designed to maximise the societal impact of social science
research. ‘Democracy and Participation’ is one recently established research
program.41 The program is oriented around five core questions and draws
upon a range of disciplinary resources, including political science,
sociology, social policy, human geography, economics, telematics, history
and law. Approximately 15 to 20 projects will be funded under the program,
selected on the condition that they ‘extend our theoretical understanding of
participation and democracy, are innovative and rigorous with respect to
research design, and that they address questions of relevance to users and the
wider community’. In addition to coordinating and integrating the various
projects, the Program Director has an important role in disseminating the
results of research, and of providing opportunities for a broad range of
interested parties to have input into the research agenda as it evolves.

In the context of the ARC, debate on strategies to increase the relevance of
research has usually focused on its efforts to foster links with industry
through its Research Centres Program and the SPIRT Scheme. Garrett-Jones
and Turpin (1997, p. 3) see the Council ‘grappling to strike an appropriate
balance between its disciplinary-focused and multi-disciplinary or
collaborative programs’. Social science researchers have taken advantage of
the broad definition of ‘industry partner’ allowed in the SPIRT Scheme, but
there is clearly scope for expanding (and publicising) the opportunities
provided by this Scheme to advance social and cultural goals.

Researcher Networks and Cross-Project Collaboration

Interlinking of research is of particular importance in some fields, and some
agencies have set up such programs with central coordination by a Director
and Steering Committees appointed by the Council. Applications are made
to established programs in response to detailed solicitations.

Cross-disciplinary collaboration can also be fostered by support for
workshops, seminars, conferences and other face to face and electronic
networking opportunities. The ARC’s Special Research Initiatives
Program, which has recently been reinstated, could become a further
important avenue for the fostering of cross-disciplinary collaboration.

                                                
41 The bid for this program was approved by the ESRC Research Priorities Board in March

1998. It is to be funded at £3.11 million over five years. Details of this and other current
funding opportunities in new research programs can be found at
http://www.esrc.ac.uk/home.html
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Conclusion: The Status of Cross-Disciplinary
Research

The trend of the natural and social sciences, as well as technological
development, towards more and more inter-disciplinary research is not
going to abate in the near future. As well as the obvious institutional
obstacles to cross-disciplinary research, and the potential structural obstacles
within funding agencies, the assessment of cross-disciplinary research using
peer review is problematic. How to promote the importance of cross-
disciplinary approaches also presents a challenge for government and
funding bodies.

A wide range of initiatives have been trialed by funding councils in their
attempts to stimulate cross-disciplinary research. However, there is very
little available research evaluating the effectiveness of different approaches
in promoting high quality activity. There is also an absence of ex-poste
evaluations of the outcomes of cross-disciplinary endeavours, which would
be necessary if the Council were to contemplate any new funding
arrangements that prioritised cross-disciplinary research.

A growing body of literature on the practice of cross-disciplinary research
highlights the complexity of factors leading to successful collaborations.
While promising much for the production of new and useful knowledge,
cross-disciplinarity does not offer the epistemological or political panacea
much research and science policy seems to imply. On the other hand, it is far
from appropriate to institutionalise assumptions regarding the intrinsically
second-rate nature of cross-disciplinary research. As described in this report,
cross-disciplinary research in its various manifestations is central to the
vitality of science and scholarship (Salter & Hearn 1996; Klein 1997, OECD
1998). Funding councils have a key role to play in advancing the standards
and status of cross-disciplinary endeavour by being open in their support and
by increasing their efforts to ensure quality control processes that are both
fair and rigorous. Even more importantly, councils should ensure that their
processes and procedures do not pose obstacles to the spontaneous
development of research of a cross-disciplinary nature.
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Appendix 1

Assessment Infrastructure: Committees,
Discipline Panels and Subpanels

Large Research Grants Scheme

Research Grants Committee
Multi-Panel Committee

Biological Sciences

A0 Molecular and Cell Biology
A1 Plant and Animal Biology

Engineering, Earth and Applied Sciences

A3 Earth Sciences
A4 Information Technology and Electrical Engineering (was Engineering 1)

A8 Civil, Mechanical and Chemical Engineering (was Engineering 2)

Humanities and Social Sciences

A5 Humanities
A7 Social Sciences
A7a Psychology and Education

Mathematical, Physical and Chemical Sciences

A2 Chemistry
A6 Physics and Mathematics

Research Fellowships Scheme

Research Training and Careers Committee

Biological Sciences
Physics, Chemistry and Mathematics
Engineering, Earth and Applied Sciences
Humanities and Social Sciences
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Strategic Partnerships with Industry - Research Training
Scheme

University - Industry Research Collaboration Committee

C1 Information Technology and Mathematical Sciences
C2 Biological, Medical and Rural Sciences
C3 Engineering and Earth Sciences
C4 Chemical Sciences
C5 Social Sciences and Humanities
C6 Physical Sciences
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Appendix 2

Features of Multi-Panel Proposals:
1997 and 1998 Funding Rounds

To be considered ‘truly multi-disciplinary’ within the context of the Large
Research Grants Scheme, applications must be judged innovative in fields of
knowledge that fall within the scope of more than one discipline sub-
panel.42 This section summarises the cross-disciplinary characteristics of the
68 qualifying ‘multi-panel’ proposals submitted in the 1997 and 1998
funding rounds. Monitoring proposals in this way draws attention to the
types of research activity not readily accommodated within existing panel
infrastructure—the administrative ‘awkwardness’ of multi-panel proposals
probably being their strongest point of commonality. In some cases,
proposals fall within relatively well established cross-disciplinary fields that
nevertheless continue to challenge the assessment process. Other
applications propose novel cross-disciplinary combinations which may
signal the emergence of new fields, and this is a second important reason to
monitor incoming proposals. Fourteen of the applications were successful.
The aim here is to provide a snapshot of the sorts of cross-disciplinary
activities designated as ‘multi-panel’, rather than compare success rates of
proposals in the different categories.

Classification of Proposals

Each multi-panel application was scrutinised to ascertain the broad
conceptual or practical purpose behind the proposed combination of
knowledge resources. This judgement was made using a range of
information from the application form, the body of the written proposal, and
assessor reports and applicant rejoinders. In some cases, applicants
themselves made a point of explaining (in a non-technical way) why they
considered their proposal to be multi- or inter-disciplinary,43 and it was
fairly common for them to draw attention to a new or unlisted specialty to
describe the orientation of their research. Wherever possible, applicants’
claims have been used as the basis for classification, although in some cases
assessors provided a more explicit summary of the cross-disciplinary
character of the project. Field of research codes and socioeconomic codes

                                                
42 A list of discipline subpanels is provided in Appendix 1.
43 The term ‘trans-disciplinary’ was not employed by any applicants in this group of
proposals, although several projects fall within what Gibbons et al. (1994) describe as
characteristically trans-disciplinary fields, including impact assessment, technology
assessment, biotechnology and materials science.
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supplied by applicants were another important source of information.44

Descriptions of the disciplinary background of chief investigators and
associates were used to gauge the depth of contribution from a named field.
The 11 categories shown in Table 2.1 emerged out of this initial review and
represent the broad cross-disciplinary topic, field or task shared by each
group of proposals. There is considerable diversity within each category,
both in the combination of specialty areas and personnel, and in the nature
of the intended relationship between them. A single proposal can encompass
several mini-projects, each of which may be ‘multi-panel’ in its own right.
Other proposals have been double counted because the project as a whole
fits equally well in more than one category.

Overview

As a group, multi-panel proposals have input from specialty fields spanning
the whole remit of the Large Research Grants Scheme. Almost all
applications incorporate a major basic science component and claim some
conceptual or theoretical advance either within or across contributing
disciplines. Most also specify a socioeconomic objective other than
‘advancement of knowledge’, suggesting a strategic rather than pure basic
orientation.45 With a couple of exceptions, proposals were submitted by
chief investigators based in academic institutions.

                                                
44 Applicants are requested to code their proposal according to standard Field of Research
Classification (FORC) codes, ARC Category codes, and standard Socio-Economic
Objective (SEO) codes. Reference in this appendix is to those codes in operation up to and
including the 1998 funding round. In each case, applicants can list up to three codes and
assign percentages to indicate the relative importance of the contributing fields.
45 Given increasing emphasis on the potential societal gain of research beyond the advance
of knowledge, this will be common in marketing strategies for research proposals across the
board.
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Table 2.1: Topic, Task or Field of Panel-Defined Multi-Disciplinary Applications, Large Research Grants 1997 & 1998

1997 Round 1998 Round
Total Funded Total Funded

Environmental knowledge and management (proposals include: modelling natural/human systems, impact assessment, GIS
aided decision-making tools, environmental engineering and chemistry, instrumentation, research into sustainable development).

12 1 7 0

Human evolution and the ancient environment (human biological evolution, cultural evolution and its relationship to
palaeoenvironmental change).

2 1 4 2

Cognition, learning and intelligence (including neural modelling, neuroengineering, development of computer-based learning
environments, human-computer interface design, spatial reasoning and design of CAD systems).

1 0 7 2

Psychophysics (auditory psychophysics, musical performance psychophysics and visual psychophysics). 1 1 2 1

Interrelation of social and biological variables in understanding health and illness (including psychoneuroimmunological
studies).

1 0 2 0

Biological/chemical function (development of in vivo and in vitro analytical techniques, and the synthesis, separation or
modification of biologically active substances).

6 2 1 1

Materials science and engineering (research on polymer compounds, biomaterials, ceramic thin films, optical materials,
superconducting materials and research at the interface between materials and earth sciences).

4 0 4 1

Technology assessment and design criteria (proposals for design of tall buildings; software design). 1 0 1 0

Miscellaneous (interface between evolutionary biology and diffraction physics) 1 0 1 1

Instrumentation and technology development as project core 3 1 4 0

Mathematical, computational and/or information science approaches as project core 15 2 8 3

Total applications 32 6 36 8

Source: Compiled from archived panel-defined multi-disciplinary applications to Large Research Grants, 1997 and 1998 Rounds.

Note: Column totals do not equal number of applications submitted because of overlap in categories, particularly between the method-
focused and topic-focused categories. Total for 1998 round applications excludes five judged ineligible to apply.
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The majority were from teams of researchers (all but one in 1997, and all but
eight in 1998). Single-investigator applications (those with a single chief
investigator and no listed associate) tended fall within internally cross-
disciplinary enterprises like applied mathematics, engineering specialties
and archaeology. In some cases (five in 1997, six in 1998) applications were
made by teams comprising specialists from similarly titled departments or
disciplines (though not necessarily within the same university, and not
necessarily the same specialty). Most common, however, were submissions
from investigators joining forces from clearly different departments.

Cross-Disciplinary Topics, Tasks and Fields

Mathematical, Computational and Information Science Approaches

Twenty-three proposals submitted over the two years claimed the addition of
high level input46 from these overarching disciplines including: numerical
and statistical modelling of physical, biological or ecological systems; the
application and development of non-linear techniques from physics;
computational modelling and simulation; image processing and
visualisation; and expert systems and artificial intelligence applications.
Applicants often combined mathematical, computer science and engineering
skills in the one proposal, claiming increased fundamental understanding in
the field of application and accompanying advances in technology or
software.

By field of application, the proposals can be divided as follows:
environmental knowledge and management (six), ecology (three),
neurosciences and physiology (seven), biological molecules (one),
optometry (three), structural chemistry (one), macroeconomics (one) and
manufacturing engineering (one). Only in four cases was the major
innovative component located in the physics and mathematics subpanel.

Mathematical/computational approaches to biological or biomedical
problems constituted the majority of proposals in this category. One of the
four applications housed in mathematics (A6) and shared with the molecular
and cell biology subpanel (A0) proposed to model the basic mechanisms
underlying the processes of tumour growth and invasion. Another
application claimed potential conceptual advance in understanding the
‘fundamental mechanisms of blood pressure regulation’ by using new non-
linear dynamical techniques. While biomathematics appears as a sub-field of
the mathematical sciences in the Field of Research Classification Codes,

                                                
46 High level input is suggested where applicants identify a subfield of mathematical
science, mathematical/computational physics, or computational science in either Category,
FORC or SEO code, or where input from these disciplines is clearly indicated in the list of
investigators. The use of mathematical and computer science techniques would not, by
itself, qualify a proposal as ‘truly multi-disciplinary’ for Large Grant assessment purposes.
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there is no equivalent listing of mathematical biology under biological
sciences. The comments of some assessors in response to these sorts of
applications suggest that the legitimacy and limits of modelling are subject
to debate within certain areas of the life sciences, an issue addressed further
in the body of the report. 47

Four of the five successful applications were in neuroscience or
psychophysical modelling, and these are discussed in the ‘cognition’ and
‘psychophysics’ categories below. The home discipline of the fifth
successful application was also in the biological sciences (evolutionary
ecology); this proposed the use of high performance computing to simulate
insect movement and foraging on plant surfaces. The use of virtual
insect/plant interactions is described by the applicants as a rapidly
developing field. (The aim of this project was to use the approach to help
determine ‘which behaviours are phylogenetic or ancestral, and which
derived and related to plant characteristics or predator avoidance or local
environmental conditions’.)

Two final applications in this category bear mention. One was self-described
within the field of bioinformatics48. Bioinformatics is described as involving
‘a combination of computer science and biochemistry’, a field not well
established in Australia. The proposers aimed to develop a computer-based
search tool for a protein database ‘to aid experimental scientists in
attributing putative protein function’ and to replace ‘crude molecular
approaches’. The second project was described by the applicants as
addressing ‘one of the great inter-disciplinary challenges of our time...
linking ideas of natural formation in biology, and stochastic ideas in maths,
with the solution of a problem of potentially immense importance in the
physical sciences, that of determining the minimum energy state for atomic
clusters, molecular clusters and molecules, by computational methods’.

Instrumentation and Technology Development

Van Raan (1997) sees the incremental development of instrumentation as a
typically disciplinary activity and one which reinforces the ‘first violin’ role
of the enabling discipline in cross-disciplinary work. At the same time, the
modification of instruments for problem-solving in other disciplines or in
applied contexts calls for interaction with those other disciplines and

                                                
47 The National Science Foundation has actively sought to encourage collaboration between
physical scientists, mathematicians and biologists in its cross-disciplinary program
‘Modeling of Biological Systems’ which shows that ‘modeling of biological systems is an
important partner of experimental work’. The program cuts across the Mathematical and
Physical Sciences and the Biological Sciences Directorates and aims to ‘provide a focal
point for encouraging multi-disciplinary modeling proposals’ (see Guide to Programs
1997).
48 Bioinformatics research is funded as a joint program of two UK Research Councils, the
Biotechnology and Biological Sciences Research Council and the Physical Sciences
Research Council.
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contexts as a central part of the development process.49 The seven proposals
included in this category are those whose central purpose is the design or
modification of instruments for application in other sciences, for medical
use or for industrial application. The one successful proposal (submitted in
the 1997 round) involved the fabrication of microscale electrodes described
by one assessor as ‘bringing a technical advance in one field
[electrochemistry] to some hitherto intractable problems in another
[neurobiology]’. Two of the proposals aimed to develop environmental
monitoring instrumentation for application in the field of marine ecology.
The remaining four were proposals to improve technologies at various
stages of commercial development, in some cases calling into question their
suitability for the Large Research Grants Scheme.

Environmental Knowledge and Management

Environmental issues call for fundamental contributions from, and
cooperation between, knowledge communities across the whole spectrum of
humanities, science and engineering disciplines. Harris (1998, p. 28)
explains:

Although environmental problems normally have underlying biophysical
characteristics, they are the result of human impacts, and the responses need to be
human responses. At the same time, those changing relationships have important
social, economic and political dimensions and cannot be understood, much less
managed effectively, in purely technocratic terms.

While separate field codes exist for environmental chemistry, environmental
engineering, environmental biology and environmental economics, there is
no combined listing for ‘environmental studies’ or ‘environmental science’
that crosses the divide between human and natural science disciplines.

The 19 applications grouped in this category identified ‘environmental
knowledge’, ‘environmental aspects of economic development’ and/or
‘environmental management’ as at least 50 per cent of their socioeconomic
objective. These comprise a diverse collection of cross-disciplinary
activities, both fundamental and applied, with seven calling for co-review
between natural science and social sciences/humanities panels.

This sub-group of seven includes the only successful application in the
environment category (1997 round). The home discipline for the funded
application was identified as human geography with environmental
management (earth sciences), farm management (agricultural sciences) and
social/cultural geography (social sciences) listed as equal contributors. The
proposal was submitted by a single chief investigator (supported by an
associate) uniformly credited as ‘an outstanding scholar of international

                                                
49 Scientific Instrumentation was formerly assigned its own priority panel within the ARC
and is commonly listed among cross-disciplinary programs in other funding agencies.
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repute’ having made significant contributions ‘at the biophysical science
level and in terms of social constraints on successful conservation’. The
proposed research was an extension of an earlier Large Research Grant to
investigate the ‘nature, history and causes of land degradation’ and the
contribution that ‘agrodiversity’ (diversity in the practices of small farmers)
might make to sustainable management of land resources. This is described
as ‘a wholly new field’ by the applicant.

A second application was self-described as ‘political ecology’ and involved
an examination of the issues surrounding the management and conservation
of large endangered species. Another proposal, listing equal contribution of
urban planning and artificial intelligence, claimed innovation in the
application of geographic information systems (GIS) to boundary allocation
in various urban contexts. This was one of two proposals to develop
decision-making tools for resource management. A further two aimed to
develop simulation models for environmental and economic impact
assessment. The final application in this subcategory proposed to apply
techniques from the visual arts to 3D interactive scientific visualisation. This
was one of two projects aiming to improve the visual interpretability of
complex ecological information for diverse audiences by advances in
computer visualisation.

Environmental modelling is an expanding area with recognised importance
in advancing fundamental understanding of environmental systems and
processes. Four projects claimed high level contribution from mathematical
sciences: one to model the physical processes involved in a beach erosion
control technique; another to apply a theory in physical chemistry to
understanding the behaviour of soils. One application (resubmitted in the
1998 funding round) proposed to investigate models and modelling
strategies for ecological recovery and recapture studies. This last proposal
claimed advance in statistical methodology and ecology, and was argued by
one assessor to represent a new field in Australia which elsewhere in the
world is still taught through workshops.

Three 1997 applications proposed combinations of chemical and
engineering sciences in the detection and/or treatment of pollutants. Two
proposals (already mentioned) intended to develop and test instrumentation
for environmental monitoring. The two remaining applications were handled
by A1 Biology. One was submitted by a team comprising experts in ecology,
biological chemistry and natural product chemistry and proposed an inter-
disciplinary study of modes of communication in certain native lizards ‘to
understand the underlying chemical and physiological bases of the observed
behaviours’ and, in turn, ‘how the lizards’ physical environment constrains
the chemical components of their signalling’. The final application was
described by applicants as palaeoenvironmental research with a specific
focus on climate change and variability. The project was submitted by a
geographer and an archaeologist and aimed to reconstruct a record of the
vegetation and climate in south-western Australia during the Late Neogene
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period, by way of palynological and palaeoclimatic techniques for analysing
and interpreting plant microfossils, and the use of palaeomagnetism to date
ancient rocks in the area.50

Cross-disciplinary environmental research may be handled within individual
subpanels. This would apply in some proposals for environmental
modelling, ecological studies, projects combining earth science disciplines,
or those involving combinations of law, economics, political science,
anthropology and so on. Environmental research entailing collaboration with
industry, public-sector or community organisations was present in this group
of Large Research Grant applications, but is more likely to be submitted to
the SPIRT Scheme.

Human Evolution and the Ancient Environment

Questions surrounding human origins and evolution are of obvious concern
to archaeologists, anthropologists and biologists, and often call for an
integrated response between science and humanities disciplines.
Understanding the evolution of human cognition and language, for example,
‘requires both an awareness of the scientific issues of biology, ecology and
behaviour, and an appreciation of the “meaning” content of cultural
phenomena such as art’ (Gaukroger 1998, pp. 166-7). Understanding the
relationship between cultural evolution and change in the natural
environment is also of fundamental interest to palaeoenvironmental and
earth scientists.

A vast array of scientific techniques involving botanists, zoologists,
molecular biologists, geologists, chemists and materials scientists are used
to date, locate and identify archaeological materials. Computer technologies
for geographic mapping of evidence and for a range of modelling and
analysis purposes are similarly becoming an integral part of archaeological
practice. The Committee for the Reviews of Grants Outcomes in Classics,
Classical Archaeology & Prehistory noted in 1994 that ‘archaeological
science’ is a recognised discipline worldwide with a notable Australian
presence but does not have a place in the existing Council or ABS field of
research classification schema (NBEET 1994, p. 33). This was seen to
undermine the possibility of proposals receiving fair review, a concern
raised by applicants submitting a (multi-panel) proposal in the similarly
unrepresented discipline of biological anthropology.

At least for the 1997 and 1998 funding rounds, proposals in these areas had
a high success rate, with three of the six being funded (two in 1998). One of
the successful proposals was shared between humanities and earth sciences
subpanels. The team planned to use a range of evidence and techniques in
                                                
50 In its focus on the ancient environment, this application overlaps with some of the
proposals in the next section, which, while not specifying environmental knowledge as a
socioeconomic objective, did note this potential in their applications.
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dating the arrival of hominids on Flores, Indonesia, to develop a picture of
the contemporary environmental context and gauge the impact of
colonisation. The other two successes were handled by humanities and
biology subpanels. One proposed an approach to understanding the
evolutionary history of human populations ‘premised on the view that a
multi-disciplinary perspective is essential for a properly contextualised
understanding of this evolution’. To this effect, the project intended to
examine the links between language, genetics and material culture within
the broader geographical and environmental context. The applicants
explained that ‘this field is undergoing rapid development and expansion
made possible by increased understanding of genome organisation and
structure and by recent technological advances’. The final successful
application aimed to investigate the causes of ‘ongoing evolution’ in human
anatomy, enabled by development of new biological methods for the
examination of ancient DNA in skeletal remains. The proposal was seen by
assessors to have significance for both human evolutionary biology and
anthropology.

Of the remaining three applications, one described itself as being at ‘the
interface between archaeology and geomorphology’, one as belonging to the
field of ancient DNA studies and the third as belonging to biological
anthropology.

Cognition, Learning and Intelligence

Many of the applications included in this category fall under the wide
umbrella field of cognitive science. Cognitive science is listed as a sub-
category under Information Systems and Technologies, a classification
which does not capture the potential cross-disciplinary breadth of the area.
Cognitive science is perhaps best seen not as an eclectic field striving to
establish itself as a distinct discipline but as an inter-disciplinary cluster
‘providing a nexus for separate disciplines to interact’ (Bechtel 1986, p. 291;
de Mey 1997). The (sub) disciplines at the core of cognitive science have
traditionally been artificial intelligence and cognitive psychology, with
linguistics, neuroscience, anthropology and philosophy also major
contributors. Relatively recent work in developing models of cognitive
activity has tended to augment the role of computational neuroscience and
has brought on board experts in mathematical modelling, artificial neural
networks and neuroengineering. While the ‘big questions’ regarding the
nature of mind, intelligence and consciousness are still pursued across
science, social science and humanities boundaries, more focused interfacial
questions—for example, regarding visual perception or spatial cognition—
are seen as fast developing subfields, often generating new technologies and
applications (de Mey 1997, p. 4). Eight applications fall with this category,
all but one of which was submitted in the 1997 funding round. None of the
projects claimed input from linguistics or philosophy, though several listed
contribution from cognitive and behavioural psychology.
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Four proposals aimed to investigate information and cognitive processing by
modelling of neural networks or brain dynamics. While oriented to
questions raised in the cognitive science cluster, the cross-disciplinary
nature of these proposals derives more from the combination of modelling
and engineering techniques with neurophysiological data and
interpretation.51 Two of these four were successful. The first described itself
as within the field of ‘neuromorphic engineering’—‘the modelling of
sensory-motor systems and their implementation in microelectronics’— and
proposed a two stage project: first, to develop a computational model of
information processing in the Superior Colliculus (using artificial neural
networks) and, on the basis of this, to design a robot to mimic head and eye
movements to visual and auditory stimuli. Neuromorphic engineering was
claimed by the applicants to be new to Australia but a rapidly growing field
overseas. The objective of the second successful application was to utilise
neuroimaging and electrophysiological techniques to improve on qualitative
clinical interviews to assess brain dysfunction. The proposers aimed to
combine biomedical engineering skills and novel mathematical techniques
to develop an ‘integrated tool for the improved spatiotemporal analysis of
brain function, which will allow the mapping of brain function to brain
structure and be of use in medical analysis and diagnoses of brain
dysfunction’. Both these applications were jointly assessed by the biological
science and computer engineering panels. The remaining two neuroscience
applications were shared between biology and mathematics/physics. One
aimed to improve understanding of the physics of electrical activity in the
cortex which is argued to be ‘intimately connected with the underlying
mental processes of reasoning and cognition’. ‘Neurophysics’ is described as
another ‘rapidly moving field’ in the neurosciences. The final application
aimed to develop a computational model to investigate the relationship
between the cognitive and physiological bases of electrocortical rhythms.

Another three projects centred on software development. In one, a team
comprising experts from human-computer interface design, cognitive
psychology and speech science proposed to model the input behaviour of
computer users (through keyboard, mouse and voice) with a view to
advancing the field of user authentication for improved computer security.
The research was also claimed to have ‘some relevance to theoretical issues
regarding the cognitive bases of individuality’. A second proposal aimed to
develop a computer-based ‘coach’ to enhance the learning potential of
exploratory environments such as computer games and learning simulations.
The third claimed advance in understanding the cognitive processes
involved in human spatial reasoning via the development of a new
psychology test based on Computer Aided Design (CAD) technology.

                                                
51 They have consequently also been counted in the ‘mathematical, computational and
information science approaches’ category.
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The final application looked at the genetic and environmental aetiology of
reading ability and dysfunction; the field of ‘behavioural genetics’
(identified as a subfield of psychology) is claimed as a new and ‘fast
moving’ area by one of the assessors.

Psychophysics

Three proposals categorised themselves within the field of
‘psychophysics’52: one in auditory psychophysics, the second in musical
performance psychophysics and the third in visual psychophysics. All dealt
at the interface between physiology (of the ear, respiration or eye), physics
(auditory, acoustic or visual) and psychology of perception (perception of
the qualities of sound, voice or visual stimuli). All employed modelling
techniques to understand the psychophysical phenomena being explored and
to develop various applications based on that understanding.

One application was housed in A4 (information technology and electrical
engineering) and aimed to develop mathematical descriptions of the filter
functions of the ear for the design of virtual auditory space (VAS)
technology. The project was part of an ongoing collaboration between a
neuroscience and an electrical engineering laboratory facilitated by an earlier
ARC grant. The field of acoustics and auditory science is described by the
applicants as an inter-disciplinary growth area, and the application was
successful. The application in the field of musical performance
psychophysics was also successful. It involved an unusual combination of
musicology, respiratory physiology and musical acoustics in physics, and
was shared between the humanities and biology subpanels. The basic
science component of the project was to investigate the relation between
breathing behaviour and phonation, with potential application in voice
therapy and training. The final application was housed in A7 (social
sciences) and centred on the use of a new analytical tool developed by the
applicants to model and explore the luminosity function in human colour
vision information processing, with intended application in quantitative
photometry.

                                                
52 There is currently no field or category code for psychophysics.
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Health and Illness

While the National Health and Medical Research Council is the appropriate
destination for applicants whose work was derived in, or is applicable to, a
clinical context, the Large Research Grants Scheme does attract some
proposals for cross-disciplinary work spanning health and social sciences.
One proposal hoped to increase understanding of the impact of
consanguineous marriages in Southern India on fertility and child mortality
rates by isolating the contribution of sociodemographic, behavioural and
genetic variables. The remaining two proposals were psycho-neuro-
immunological studies, and were shared between the biology and social
science subpanels.53 One proposed an investigation into the role of the
immune system and psychological variables in understanding the
relationship between stress and illness. The second was concerned with
understanding behavioural manipulation of the immune system.

Biological/Chemical Function

Seven multi-panel applications were shared between the biology and
chemistry subpanels. They represent work at the interface between the two
domains in applying combinations of chemical, physical, biochemical,
genetic and molecular biological techniques to understand biological
processes (at the molecular, subcellular and cellular levels).

Two applications aimed to design novel analytical techniques to measure
biologically active substances. One application has already been mentioned
as involving the development of scientific instrumentation (the fabrication
of microscale electrodes to tackle a problem in neurobiology). The second
application intended to use chemical techniques of Fourier Transform
Infrared and Raman spectroscopy to ‘monitor and probe the molecular
changes that occur upon and after the UV irradiation of microalgae’. These
techniques were claimed to have only recently been applied to biological
problems as in vivo techniques and, at least in the case of vibrational
spectroscopy, were judged to be ‘at the forefront of international research’.
Both applications were successful.

The remaining five (all submitted in the 1997 round) were concerned with
the synthesis, separation or modification of biologically active substances,
and were seen by applicants to have potential relevance for the
pharmaceutical or biotechnology industries. The third successful project was
part of an ongoing research effort aimed at understanding ‘at the molecular

                                                
53 Dogan and Pahre (1990, p. 101) describe psychoneuroimmunology as a hybrid field
within psychology and explain ‘Scholars in this area study the relationships between social
and psychological variables and physical health, giving special attention to the immune
system.’



79

level the role played by essential trace metals in biology and medicine’.
Described by one assessor as a frontier area of science, the proposal was said
to comprise ‘an eclectic mix of molecular genetics, biochemistry, biophysics
and molecular graphics modelling’.

Materials Science and Engineering

Materials science and engineering draw upon physics, chemistry, biology
and mathematics and as such comprise an intrinsically cross-disciplinary
cluster of fields, both basic and applied. Category codes for the sub-
disciplines of materials science are handled by A8, the civil, mechanical and
chemical engineering panel. For a proposal to require review by more than
one panel, additional complexities must be present. Of the eight applications
designated ‘truly multi-disciplinary’, four were given a home base in A8,
and the remaining four were variously housed in the chemistry, biology or
electrical and computer engineering subpanels.

The one successful proposal addressed a scientific problem said ‘to fall into
the no-man’s land between earth sciences and materials science’, and aimed
to bridge that gap by drawing on the complementary skills and knowledge
base of each discipline. The problem in question was that of the martensitic
transformation of minerals thought to explain the genesis of deep
earthquakes. The applicants intended to approach this problem by numerical
modelling and simulation, and apply the understanding of the geophysical
processes thus achieved to develop a new ceramic material for industrial
applications. The project was consequently seen to have relevance to both
earth and materials science and was described as highly ambitious, ‘bold’
and even ‘speculative’ by assessors.

Other proposals were submitted for research into polymer compounds,
ceramic thin films, ceramic biomaterials, optical materials and
superconducting materials. The only multi-panel application falling into the
food science priority area proposed the development of edible films for use
in food packaging (a project described as belonging within the field of
industrial biotechnology).

Technology Assessment and Design Criteria

Two applications proposed collaboration between applied natural and social
scientists in order to evolve more user-aware technologies. One project
aimed to establish design criteria for tall buildings which it was hoped, by
taking into account human motion perception, would promote the comfort
and mental efficiency of occupants. A group of civil engineers planned to
team up with a psychologist to test human perception and performance
under different experimental conditions. The applicants explain that such
work is usually carried out solely by engineers and argue that the addition
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‘can only serve to strengthen the engineering approach to serviceability
design for tall structures’.

The second application was submitted by a team of information technology
and information systems experts and planned to evaluate the social impacts
of human-computer interfaces used in internationally marketed software
packages. The aim of the project was to understand the influence that
cultural context and ‘cognitive distress’ have upon user acceptance of new
technology, with a view to developing more culturally sensitive software.
The applicants suggested their proposal fell within the field of ‘technology
assessment’. There is clearly some overlap here with environmental impact
assessment, and similarly there is no obvious home panel for these sorts of
proposals. This particular multi-panel proposal was sent to the A4 panel
(then called Engineering 1 and focused on electrical and computer
engineering), but employed social science methods as a core component of
the project.

Miscellaneous

The final proposal ‘The Biology and Physics of Natural Diffraction
Gratings’ was submitted in 1997, and successfully resubmitted in 1998. The
proposal arose from the discovery that diffraction gratings, previously
thought to be rare or non-existent as natural phenomena, occur in a wide
range of animals. The applicants argue that the findings of the research
would ‘pioneer a wholly new subject’ in behaviour and evolutionary
biology. It was also claimed to be of considerable interest to optical
physicists, with potential developments in optical technology in the long
term. One assessor argued that the cross-disciplinary promise of the
application lay in its potential to provide ‘new insight into both the physical
functionality of the gratings involved and untangling the biological reasons
for this functionality’. Initially submitted as a single chief investigator
application, the re-submission proposed collaboration between a biologist
and a physicist.

Summary

In several cases, applicants or assessors identified what were claimed as new
or emerging hybrids including: bioinformatics; the study of agrodiversity;
ancient DNA studies; neuromorphic engineering; neurophysics; behavioural
genetics; specialties in psychophysics; and a host of other novel
combinations involving mathematical, physical, computer, information and
engineering science resources.
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Proposals falling within relatively well established nodes of cross-
disciplinary activity are still homeless within the current system. These
include: environmental studies; palaeoenvironmental studies;
archaeological science and biological anthropology; mathematical and
computational biology; technology assessment; and cognitive science
(broadly defined).
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Appendix 3

Funding Outcomes

How do cross-disciplinary proposals fare in the current system? Two basic
measures are considered: success in being selected and, for those that are
selected, success in achieving the requested funds. Outcomes are the product
of both external and internal assessment.

Success Rates

Separate statistics on the funding outcomes for ‘multi-disciplinary’ Large
Research Grant applications were first published for the 1996 round. Only
31, or 11.3 per cent, of 274 applicant-defined multi-disciplinary applications
were funded, compared with a 24.0 per cent success rate overall. The
following year, applicant-defined proposals gained some ground, but were
still almost seven percentage points behind the overall rate of 21.4 per cent.
In the 1998 round, this gap had closed by half. Applications meeting panel
criteria for consideration as ‘truly multi-disciplinary’ have tended to fare
somewhat better. In 1997 they achieved a comparable success rate of
18.8 per cent 54 and in the 1998 round it was Research Grants Committee
policy to fund multi-panel applications at an equivalent rate.55 Judging by
the numbers funded, multi-disciplinary Large Research Grant proposals as a
whole have achieved a comparable degree of success, though half the panel-
defined and over one third of applicant-defined proposals would have
remained on the wrong side of the cut-off score without panel intervention.

Similar statistics are not available for Research Fellowships, given the tiny
number judged in need of significant reviewer contribution from more than
one panel.

Tables 3.1 and 3.2 show success rates according to the application’s home
panel. These figures must be treated with caution. In the case of panel-
defined applications the numbers are too small for comparison. In the 1998
round, successful proposals came from only four of the nine subpanels. For
both panel-defined and applicant-defined proposals, the number submitted,
and proportion funded, are likely to differ considerably from year to year.

                                                
54 It is likely that the success rate for panel-defined applications was somewhat higher than
this, but there is some discrepancy regarding the total number in this category and no
separate record of applications designated ‘truly multi-disciplinary’ was entered onto the
database.
55 In fact, once the five ineligible applications are removed, the success rate for panel-
defined multi-disciplinary applications (22.2 per cent) was higher than for large grant
proposals as a whole (19.9 per cent), but it should be remembered that this represents only
eight out of a total 655 successful applications.
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For example, while applicant-defined proposals to the physics and
mathematics panel enjoyed the highest success rate in the 1997 round (seven
percentage points higher than for proposals to this panel as a whole) they
were funded at the lowest rate the following year (6.7 per cent).

Table 3.1 Success Rates of Multi-Disciplinary Applications by Discipline Panel,
Large Research Grants 1998

Applicant Defined Panel Defined Total

Discipline
Sub-Panel

Total Funded Success
Rate %

Total Funded Success
Rate %

%
Funded

Molecular
Biology

  24 3 12.5 4 0 0.0 20.0

Plant & Animal
Biology

  14 2 14.3 6 2 33.3 19.7

Chemistry   11 2 18.2 2 0 0.0 19.9
Earth Sciences     7 2 28.6 2 0 0.0 20.5
Engineering 1   29 6 20.7 6 2 33.3 20.3
Humanities   31 10 32.2 5 3 60.0 20.5
Physics &
Mathematics

  15 1 6.7 4 0 0.0 19.9

Social Sciences   21 2 9.5 0 0 0.0 19.9
Education &
Psychology

  12 2 16.7 1 0 0.0 19.5

Engineering 2   34 3 8.8 6 1 16.7 19.0

Total 198 33 16.7 361 8 22.2 19.9

Notes: 1 An additional five applications were submitted, but were judged ineligible to
apply to the Scheme.

Table 3.2 Success Rates of Multi-Disciplinary Applications by Discipline Panel,
Large Research Grants 1997

Applicant Defined Panel Defined Total

Discipline
Sub-Panel

Total Funded Success
Rate %

Total Funded Success
Rate %

%
Funded

Molecular
Biology

28   5 17.9   3 1 33.3 20.7

Plant & Animal
Biology

34   6 17.6   3 1 33.3 24.6

Chemistry 37   5 13.5   7 1 14.3 19.7
Earth Sciences 28   5 17.9   5 0   0.0 23.9
Engineering 1 49   8 16.3   3 1 33.3 21.1
Humanities 70 11 15.7   2 1 50.0 21.1
Physics &
Mathematics

21   6 28.6   2 0   0.0 21.6

Social Sciences 93 11 11.8   3 1 33.3 20.4
Engineering 2 68   6   8.8   4 0   0.0 20.9

Total 428 63 14.7 32 6 18.8 21.4
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Success rates also differ considerably according to the topic or cross-
disciplinary field of proposals. It is notable that only one of the 19
applications claiming advance in environmental knowledge or management
was successful—a success rate of about 5 per cent. On the other hand, some
types of multi-panel proposal achieved considerably higher than the average
success rate. This is true for applications in the fields of archaeological
science and biological anthropology, proposals in psychophysics and those
described as at the biological/chemical interface in developing and applying
new analytical techniques.

Table 3.3 Success Rates of Multi-Disciplinary Applications by Discipline Panel,
SPIRT Scheme1 1998

Applicant Defined Total Applications

Discipline Panel Total Funded Success
Rate %

Total Funded Success
Rate %

Information Technology &
Mathematical Sciences

  3 2 66.7 57 30 52.6

Biological, Medical & Rural
Sciences

  7 3 42.9 133 56 42.1

Engineering & Earth Sciences   9 2 22.2 81 30 37.0
Chemical Sciences   1 0 0.0 49 21 42.9
Social Sciences & Humanities 11 5 45.5 145 47 32.4
Physical Sciences   6 1 16.7 39 16 41.0

Total 37 13 35.1 504 200 39.7

Notes: 1 These figures refer to applications to the SPIRT Scheme not seeking an
Australian Postgraduate Award (Industry). They are equivalent to the former
Collaborative Grants, and are therefore more comparable with Large Research
Grants.

Funds Requested and Received

The Research Grants Committee has a high degree of discretion in altering
requested funds according to judgments about the reasonableness of the
budget. Tables 3.4 and 3.5 show average funds requested and allotted for the
duration of the research. There is a high degree of variation in requested
funds for multi-panel applications due to the diversity in types of project. In
the 1998 round, the average request for this group was higher than for total
and applicant-defined proposals, whereas in the previous year it was the
lowest. In both years, multi-panel applications bore the greatest reduction to
their specified budgets. This was particularly marked in the 1997 round
when multi-panel applications received, on average, less than half the
requested amount (49.5 per cent compared with 66.8 per cent for the total
and slightly less, 61.4 per cent, for applicant-defined proposals). This was
largely because three out of five multi-panel applications did not receive a
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requested third year56 of funding—the comparable figure for Large Research
Grants as a whole being about one in every ten (11.4 per cent).

Project budgets would need to be considered on a case by case basis to
ascertain the reasonableness of the original requests; however, budget cuts
of this magnitude suggest only nominal support for the activities concerned.
The added difficulties of cross-departmental collaboration mean that,
without sufficient funding, projects are likely to crumble ‘because people
will retreat into the particular disciplinary expertise they’ve got, which they
can perform often with lower levels of funding’ (Panel Chair). It
consequently risks further undermining the reputation of cross-disciplinary
activities, as accounts of more ‘failed projects’ seep out into the broader
research community.

Table 3.4 Funds Requested and Allocated 1, Multi-Disciplinary Applications for
Large Research Grants 1998 ($)

No. of
Applications

Average
Requested

Average
Allocated

Average
Shortfall

Applicant Defined 33 $247 414 $147 427 -$  99 987
Panel Defined 8 $255 767 $151 688 -$104 080

Total Applications 655 $243 834 $162 452 -$  81 382

Notes: 1 Amounts refer to totals requested, in the majority of a cases for a three-year
period.

Table 3.5    Funds Requested and Allocated, Multi-Disciplinary Applications for
                   Large Research Grants 1997 ($)

No. of
Applications

Average
Requested

Average
Allocated

Average
Shortfall

Applicant Defined 63 $229 561 $140 912 -$  88 649
Panel Defined 6 $216 383 $107 167 -$109 216

Total Applications 640 $230 978 $154 299 -$  76 679

                                                
56 Three years being the maximum.
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Funding Outcomes for Cross-Disciplinary Proposals
Within and Between Social Sciences and Humanities

Table 3.6 gives some insight into the funding outcomes for cross-
disciplinary proposals involving social science and humanities disciplines.57

Of the three panels, humanities received the largest proportion of multi-
category applications (36.6 per cent) closely followed by social sciences
(32.1 per cent). In the latter case, there was little difference between the
success rates for single- and multi-category applications. In humanities,
applications claiming input from three discipline areas achieved the highest
success rates, but those with two codes noticeably less than both single and
treble-category proposals. This is impossible to interpret without closer
scrutiny of the types of proposal included in the three groups. In the
psychology and education subpanel relatively few multi-category proposals
were submitted, and the success rate for these applications was
approximately half that for single category. This needs closer investigation.

Table 3.6   Prevalence and Success Rates of Single and Multiple Category
  Applications in Social Sciences and Humanities, Large Research Grants 1998

A7 Social Sciences A7a Psych. & Education
Applied Funded Applied Funded

N % N % N % N %

One Category 218   67.9 43 19.7 249 85.3 53 21.3
Two Category   60   18.7 13 21.7   34 11.6   3   8.8

Three Category   43   13.4   8 18.6     9   3.1   1 11.1

Total 321 100.0 64 19.9 292 100.0 57 19.5

A5 Humanities Total
Applied Funded Applied Funded

N % N % N % N %

One Category 256   63.4 56 21.9 723 71.1 152 21.0
Two Category   90   22.3 13 14.4 184 18.1   29 15.8

Three Category   58   14.3 14 24.1 110 10.8   23 20.9

Total 404 100.0 83 20.5 1017 100.0 204 20.1

                                                
57 Since the 1998 round, the application form has enabled applicants to include up to three
category codes to describe the content of their proposal. For social sciences and humanities
these codes represent discipline-level, as opposed to specialty-level, aggregates across the
range of pure, applied, established and more recent cross-disciplinary fields. In the 1998
round there were 20 category codes for humanities, including ancient disciplines such as
philosophy, visual and performing arts disciplines, professional disciplines like law, and
cross-disciplinary fields such as cultural studies, women’s studies and architecture and
urban environment. Social science category codes (11 in total) include traditional social
science disciplines, nursing and other applied fields such as business management and
industrial relations. Single category applications may also cross (or challenge) disciplinary
boundaries because many of the codes represent multi-, inter- or trans-disciplinary fields.
(Table 3.6 also includes multi-panel applications.)
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Prevalence of Cross-Disciplinary Applications

About 1 per cent of all Large Research Grant applications are judged to be
multi-disciplinary by the panels (41 in the 1998 round, 32 in the 1997 round,
53 in 1996).58 Applicant-defined multi-disciplinary proposals declined as a
proportion of all grants from 14.4 per cent (428) in 1997 to 6 per cent (198)
in 1998. Although it seems likely that this reflects increasing awareness
within the research community of the Council’s definition, a longer-term
view is clearly needed to establish whether the numbers have been
decreasing steadily, or whether they fluctuate from year to year.

Records are not kept of proposals that combine fields within the scope of
panels, although the provision of field category codes on the application
form gives greater scope for tracking these proposals.59 For social sciences
and humanities these codes represent discipline-level, as opposed to
specialty-level, collectivities across the range of pure, applied, established
and more recent (cross) disciplinary fields.60 Just over a third (36.6 per cent)
of applications housed in the humanities subpanel and just under one third
(32.1 per cent) of those dealt with by the A7 (social sciences) panel listed
contribution from more than one discipline—a finding that highlights the
habitual nature of boundary crossing in these domains. The picture is
somewhat different for proposals handled by the psychology and education
subpanel (A7a), where only 14.7 per cent listed more than one category
code.

Multi-panel applications to the Research Fellowships Scheme are not
tracked in the same way as for Large Research Grants, and it is not
customary for statistics to be published. There is some overlap in
applications to the two schemes. In the 1998 round, four joint Research
Fellowship/Large Research Grants applications were judged to be multi-
panel, and three the previous year. Nine per cent of the 851 Research
Fellowship applications (1998 round) were nominated by applicants as
multi-disciplinary—a notable proportion given the emphasis in fellowships
on funding for individual researchers.

Records on multi-panel applications to the SPIRT Scheme were not kept
until the 1998 round when a separate category was added to the application

                                                
58 Although a separate category for multi-panel applications was introduced into the Large
Grants application form in the 1995 round, reliable statistics based on that category are only
available for 1997 and 1998.
59 ‘Category codes’ reflect the internal panel assessment structure for large grants.
60 See footnote 57. In the 1998 round, 20 category codes were overseen by the humanities
sub-panel including ancient disciplines such as philosophy, visual and performing arts
disciplines, professional disciplines like law, and cross-disciplinary fields such as cultural
studies, women’s studies and architecture and urban environment. Social science category
codes (11 in total) include traditional social science disciplines, nursing and other applied
fields such as business management and industrial relations.
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form. Given the emphasis on cross-sectoral collaboration, SPIRT
applications are often perceived as intrinsically cross-disciplinary; however,
the same eligibility criteria apply. Of the total 504 applications, 11.7 per cent
were self-defined as multi-disciplinary.61 This is slightly higher than the
proportion for Large Research Grant submissions, though when applications
for the research grant component of the SPIRT Scheme are considered
separately the proportion drops to 7.3 per cent. Once again, an unknown
number of applications cross significant knowledge boundaries (as well as
cultural boundaries confronted in cross-sectoral collaboration) within the
scope of individual discipline areas.

To summarise, only multi-panel applications are tracked in the system, and
this is a recent addition to ARC statistics. Panel-defined applications
represent a tiny proportion of all applications. An unknown number of
proposals are likely to be encountered in all three schemes that do not cross
panels but that do cross significant cognitive and cultural boundaries. A
quick skim through the ‘plain English’ descriptions of projects shows that
many applicants make a point of claiming cross-disciplinary status aside
from the question of multi-panel eligibility. How extensive this self-
nomination might be is not known.62

Source of Cross-Disciplinary Applications

Cross-disciplinary research is often assumed to be the preserve of a younger
generation of researchers and of institutions. These expectations are not
borne out by statistics on multi-disciplinary applications for Large Research
Grants (Table 3.7). In the 1998 round, chief investigators under the age of
45 were more prevalent among those submitting non-multi-disciplinary
proposals (46 per cent) than either panel-defined (43 per cent) or applicant-
defined (37 per cent).

                                                
61 Figures are not available for applications considered to be truly multi-disciplinary by the
panels.
62 A comprehensive survey of National Science Foundation applicants (for individual
research project grants) undertaken in 1986 showed that a higher than expected 29 per cent
of the 14 000 principal investigators defined their own proposals as ‘multidisciplinary’
(McCullough 1989, p. 83).



90

Table 3.7 Age Range of Applicants (All Chief Investigators), Large Research Grants
1998

Age Group Applicant
Defined

Panel Defined Non-Multi-
Disciplinary

N % N % N %
Under 35 33 8.0 7 7.9 616 11.0
35 to 39 61 14.9 19 21.3 989 17.6
40 to 44 58 14.1 12 13.5 958 17.1
45 to 49 94 22.9 23 25.8 1 031 18.4
50 to 54 90 22.0 17 19.1 946 16.8
55 to 59 46 11.2 6 6.7 625 11.1
60 and Over 20 4.9 4 4.5 324 5.8
Not Stated 8 2.0 1 1.1 122 2.2

Total Investigators 410 100.0 89 99.9 5 611 100.0

Table 3.8 shows the source and success rates for applicant- and panel-
defined multi-disciplinary applications according to university type. Given
the imbalance in the number of Large Research Grant submissions from the
more established universities, it is not surprising that these same institutions
account for the clear majority of multi-panel applications.

Pre-1987 universities submitted 84 per cent of all applications, and a slightly
lower proportion of the applicant-defined multi-disciplinary proposals
(72 per cent), with 84 per cent of those proposals meeting panel criteria.
However, multi-disciplinary applications do assume greater prominence in
the Large Research Grant submissions of newer universities. In the 1998
round, former institutes of technology (Group C) contributed twice the
proportion of total applicant-defined multi-disciplinary proposal
(21.5 per cent) in comparison with their input to Large Research Grants as a
whole (10.9 per cent), though the proportions were roughly equal in the
previous year. The contribution of former colleges of advanced education
(Group D) to total multi-disciplinary applications is also relatively greater,
particularly for panel-defined proposals.
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Table 3.8 Origins and Outcomes for Multi-Disciplinary Applications,
by University Type, Large Research Grants 1998 & 1997 Rounds

Applicant-Defined Panel-Defined Total Applications

University
Group1

Total
(%)

Funded
(%)

Total
(%)

Funded
(%)

Total
(%)

Funded
(%)

1998 Round
Group A   46.6 19.1   63.2 20.8   52.9 23.3
Group B   25.1 18.8   21.1 25.0   31.4 18.5
Group C   21.5   9.8     7.9   0.0   10.9 11.0
Group D     6.8   7.7     7.9 18.4     4.8   9 7

Total 100.0 100.0 100.0

N=191 N=31 N=38 N=7 N=3 233 N=641

1997 Round
Group A   51.8 16.5   58.1 16.7   51.6 24.7
Group B   30.2 14.2   29.0 33.3   33.7 20.3
Group C   11.2 12.8     3.2   0.0   10.7 13.3
Group D     6.9   6.9     9.7   0.0     4.0 14.7

Total 100.0 100.0 100.0

N=421 N=62 N=31 N=6 N=2 936 N=635

Notes: 1 This classification schema was developed by Bazeley et al. (NBEET 1996,
p. 128). Group A  is comprised of older, well-established universities, Group B is
remaining pre-1987 universities, Group C is former institutes of technology
(post-1987 universities) and Group D is former colleges of advanced education
(post-1987 universities).

Pre-1987 universities enjoy roughly twice the success rate of the others in
their Large Research Grant applications. This advantage is carried through
to panel-defined applications (very few of which are submitted by the newer
universities), but is not equally apparent in the case of self-nominated multi-
disciplinary applications. Universities as a whole tend to fare less well with
their multi-disciplinary applications (though the gap decreased overall
between 1997 and 1998) with the discrepancy most evident in Group A and
Group D institutions,63 with former institutes of technology enjoying the
greatest relative success for multi-disciplinary applications.

Whether the prevalence of multi-disciplinary applications from newer
universities is indicative of different research orientation in these
institutions, an outcome of university research policy or a chance occurrence
for these two funding rounds is impossible to know without further
investigation. It is important to note that the disadvantage experienced by
post-1987 universities is not necessarily compounded by their greater
emphasis on multi-disciplinary submissions.

                                                
63 A notable exception to this was Group B universities (pre-1987) in the 1998 funding
round.
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Assessor Response to ‘Multi-Disciplinary’ Large
Research Grant Proposals

The ARC draws on an international pool of assessors, largely from academic
institutions.64 Assessor reports and applicant responses for panel-defined
applications give some indication of the receptiveness of peers to cross-
disciplinary ventures. In the batch of 68 ‘multi-panel’ Large Research Grant
proposals, the allegation that an assessor was unfavourably disposed to the
very idea of cross-disciplinary activity was made on only one occasion. It
was more common for assessors to praise applicants for their attempt at
collaboration, even where the project was seen to be weak in specific areas.

At the same time, bias in the form of disciplinary ethnocentrism and overly
blinkered application of disciplinary standards is not easy to detect. It may
be manifest in more subtle questioning of the relevance or legitimacy of a
particular approach or combination. In some cases, assessors complained
that their own field had been given insufficient attention in the proposal, a
complaint that could be indicative either of cognitive particularism (an
unshakeable belief that the questions and approaches raised by the assessor’s
own field were more important) or of cross-disciplinary breadth (an
allegation, for example, that the proposer had been too narrow in construing
the research problem or in recognising the importance of the contribution
that could be made from the other field). Detecting traces of cognitive bias
requires an understanding of the knowledge fields and communities
involved. This report consequently does not attempt to summarise the
quality of assessors’ substantive evaluations, but it is possible to compare
aggregate response of assessor communities to different types of application
to estimate any relative disadvantage. Data considered here (1998 funding
round) concern scoring patterns of assessors and enable a comparison of
applicant- and panel-defined multi-disciplinary applications with ‘non-
multi-disciplinary’ applications.65

                                                
64 About two-fifths of assessors selected in the 1995 large grants round were from outside
Australia, with this proportion varying considerably between panels (Wood 1997, p. 79). A
breakdown is not available for multi-panel applications.
65 ‘Multi-disciplinary’ is the generic descriptor adopted by the ARC. A few cautions are
necessary when interpreting the data presented here. Aggregate scores represent the views
of ‘the research community’ only as mediated by the peer review process administered by
the Research Grants Committee and discipline panels. In other words, they are outcomes of
administrative process. This process, along with the actual funding outcomes for multi-
disciplinary applications, will be considered elsewhere in the report. Here it can simply be
noted that applications designated as truly multi-panel are sent out to assessors representing
the different disciplines concerned and that no guidelines are provided regarding the
disciplinary background of assessors for other sorts of cross-disciplinary applications. In
order to use this data as a gauge on the level of recognition accorded the merits of ‘multi-
disciplinary’ activities within the assessor community, we have to assume equivalent quality
in the batch of multi-disciplinary and non-multi-disciplinary applications.
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Table 3.9 shows the aggregate distribution of assessors’ ratings of the
originality of each proposal.66 The results are remarkably consistent across
the three categories, with approximately one fifth of assessors in each case
giving proposals the highest rating of ‘outstanding’. It is rare for a proposal
to be judged ‘flawed’, ‘deficient’ or merely ‘sound’, though slightly more
common in multi-disciplinary applications (6.4 per cent of applicant-defined
and 8.8 per cent of panel-defined compared with 4.6 per cent overall).

Whether or not these low ratings reflect consensus opinions on poor
applications or the objections of individual assessors cannot be resolved
from the data. Overall, the similar distribution of assessor responses across
the rating scale at least suggests there is no obvious disregard for the merits
of multi-disciplinary proposals as defined here.

Table 3.9 Assessor Ratings of Project Originality, Large Research Grants 1998

Originality Rating Applicant
Defined

Panel Defined Total Applications

N % N % N %

7 Outstanding 101   20.4   29 21.5 2 081   22.4
6 Excellent 199   40.1   60 44.4 3 900   42.0
5 Very Good 113   22.8   24 17.8 2 129   22.9
4 Good   51   10.3   10   7.4    758     8.2
3 Sound   15     3.0     5   3.7    283     3.0
2 Deficient   13     2.6     6   4.4    118     1.3
1 Flawed     4     0.8     1   0.7      24     0.3

Total 496 100.0 135 99.9 9 293 100.1

Notes: The number of assessments received by each application varies.

Discipline panels have the discretion to ‘moderate’ assessor scores, or reject
certain scores altogether if it is believed they reflect dubious motives or
judgement. Table 3.10 shows that in almost half the panel-defined
applications (48.5 per cent) assessors’ scores as an aggregate were judged to
be overly generous, and the marks lowered. The opposite is true for
applicant-defined proposals, where additional marks were given by the
panels in 41.5 per cent of cases, and taken away in 22.8 per cent. While this
does suggest multi-disciplinary applications tend to be devalued overall, the
relative disadvantage when compared to ‘non-multi-disciplinary’
applications is slight.

                                                
66 ‘Originality of project’ is one in a matrix of indicators used to assess excellence. The
originality score provides a good indicator of the relative standing of multi-disciplinary
proposal because, while there may be reservations about a researcher’s ‘capacity to deliver’,
the timeliness of the research, or the soundness of the methodology, a project can still be
considered highly innovative. This indicator is therefore likely to be more resistant to
variable quality in the three groups of applications overall and consequently to pick up any
aggregate tendency to under- or over-value ‘multi-disciplinary’ proposals.



94

Table 3.10  Moderation1 of Assessor Scores, Large Research Grants 1998

Action of Panel Applicant
Defined

Panel
Defined

Non-Multi-
Disciplinary

N % N % N %

Not moderated   44   35.8   8   24.2    796 35.2
Moderated Up   51   41.4   9   27.3    792 35.0
Moderated Down   28   22.8 16   48.5    671 29.7

Total Assessed Applications 123 100.0 33 100.0 2 259 99.9

Moderated by two or more
percentage points

  28   22.8   6   18.2    443 19.6

Notes: 1 These figures were calculated by comparing the overall score given to an
application by the subpanel to the score that would have been obtained given the
assessors’ scores for both project and researcher/s (based on the 1998 round formula
of 60:40 weighting in favour of the project). Where these two figures are identical, the
score is categorised as ‘not moderated’. Depending on the number of assessors for
each proposal, a substantial moderation of one score by the panel (for either project
or researcher) can translate into a very small percentage point difference in the
overall application score.

Aggregate scores do not indicate universal disapproval of cross-disciplinary
efforts and, in the case of panel-defined multi-disciplinary applications, an
unexpected degree of collective enthusiasm. However, with cut-off scores in
the subpanels ranging into the mid-nineties, unless all assessors give their
full approval to a proposal it is unlikely to be funded. This also holds true
for non-multi-disciplinary proposals. A commonly cited characteristic of
peer review of cross-disciplinary proposals is that, whether through bias or
lack of certainty, assessors tend to hold back in their appraisals (Porter &
Rossini 1985, p. 37; Travis & Collins 1991, p. 336). Four of the eight
successful 1998 round panel-defined and 13 of the 33 successful applicant-
defined multi-disciplinary proposals just scraped over the panel cut-off score
by half a percentage point or less.67 In the case of panel-defined applications,
this was a direct result of the policy of the Research Grants Committee to
equal the success rate for this group to compensate for perceived
disadvantage.

By looking at the extent of panel moderation of assessor scores we get some
indication of the prevalence of outlier responses in the three categories,
which in turn is suggestive of the degree to which ‘unreceptive’ individuals
might pose a threat to outcomes for multi-disciplinary proposals.68 Table

                                                
67 The equivalent proportion of non-multi-disciplinary applications selected ‘on the
margins’ is not known.
68 A low outlier score is not necessarily indicative of prejudice, but may be the result of a
more careful and informed appraisal. Outlier scores may also reflect a positive bias. This
particular bias, and its removal, is likely to have less impact on the measure used in Table
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3.10 shows the proportion of applications whose final score was moderated
by two or more percentage points (either up or down). This magnitude of
change to the aggregate scores given by external assessors reflects
significant intervention by the panel, probably the outcome of removing an
entire set of scores or of substantial revision to an outlier score. There is not
a marked difference between multi- and non-multi-disciplinary applications,
with a surprising one fifth of all being moderated to this extent.69 This
finding coincides with comments of some panel chairs to the effect that
outliers were a common feature of assessor response across the board. It is
likely that attitudes will vary between disciplinary communities, but
information on the disciplinary background of the assessor is not stored on
the database.

Table 3.11 shows the average range between the highest and lowest score
given by the set of assessors for each application, and similarly suggests that
divergent scoring is a standard feature of review by peers, regardless of
proposal type. Variability in scores may reflect different criteria of
excellence between assessors and/or different scoring norms. Where
assessors are drawn from different scientific communities, as is the case for
multi-panel applications, this divergence might be expected to be more
pronounced. Surprisingly, panel-defined multi-disciplinary applications
elicited the greatest consensus between assessors, for both researcher and
project. Although differences are small, the response to applicant-defined
proposals shows greater difference of opinion among assessors.70

                                                                                                                           
3.8 because scores tend as a whole to cluster around the top end of the scale, making high
outliers less extreme.
69 The greater the number of assessments received by an application, the lower the impact of
removing, say, five percentage points from a score. Applicant-defined multi-disciplinary
proposals tend to receive fewer assessments than the rest, and consequently the slightly
higher proportion of proposals in this category being modified by two percentage points is
in part attributable to this factor.
70 This is a crude indicator because it does not communicate what patterns of scoring
account for the difference between multi- and non-multi-disciplinary proposals. This
difference could be a result of high or low outlier scores. Alternatively, it could reflect
diversity within the assessments as a whole for each application.



96

Table 3.11 Average Range1 of Assessor Scores for Project and Researcher/s,
Large Research Grants 1998

Project Researcher/s

Applicant Defined 19.6 15.0
Panel Defined 16.3 11.9
Non-Multi-Disciplinary2 17.0 13.6

Notes  1 Calculated by removing scores of those applications receiving single
assessments, summing and averaging the range between the lowest and highest
assessor score for both project and researcher/s.

 2 Total applications minus all applicant and panel-defined multi-disciplinary
applications.
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Appendix 4

International Agencies:
Examples of Cross-Disciplinary Programs

National Science Foundation, US:  
Cross-Cutting Programs

Alongside its conventionally delineated directorates,71 the National Science
Foundation (NSF) maintains a series of ‘cross-cutting’ programs, which
include nine long-standing cross-disciplinary research areas:

• advanced materials and processing;

• biotechnology;

• civil infrastructure systems;

• environment and global change;

• high performance computing and communications;

• manufacturing;

• modeling of biological systems;

• learning and intelligent systems; and

• life in extreme environments.

These areas were selected on the basis of national objectives identified by
the President’s National Science and Technology Council and the
Foundation’s planning process. Each aims to ‘bring the perspective of many
disciplines to bear on complex problems of national need’, ‘to stimulate
transfer of the knowledge between academe and the public and private
sectors’ and ‘to foster the natural connections among the different areas,
because these interconnections are critical to success’. There are
competitions and program announcements inviting submissions for funding
in more or less circumscribed areas.

                                                
71 There are eight directorates: Engineering, Mathematical and Physical Sciences;
Geosciences; Computer and Information Science and Engineering; Biological Sciences;
Social, Behavioral, and Economic Sciences; Education; Human Resources and Academic
Research Instrumentation. Directorates are broken up into divisions, which roughly
correspond to academic departments in scope of interest.
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Inter-Disciplinary Research Programs:
French National Centre for Scientific Research

The French National Centre for Scientific Research (Centre National de la
Recherche Scientifique - CNRS) is a public basic-research organisation
which has research facilities across the country and supports research grants
for unsolicited proposals across the natural sciences, social sciences and
humanities. Research activity is divided into seven scientific departments72

and a parallel framework of cross-cutting inter-disciplinary research
programs. The Centre argues that: ‘Thanks to their broad scientific base,
these programs should give rise to a wide variety of collaborative ventures,
in terms of internal synergy as well as partnerships with other public
research organisations and economic actors’ (CNRS 1997).73 Following a
review at the end of 1996, research programs were reorganised into six
broad areas:

• knowledge of living forms;

• the environment;

• the dynamics of society;

• production and communication systems;

• matter, materials, and technologies; and

• the physical universe.

Thematic Strategy of the Economic and Social Research
Council, UK

Since 1995 the Economic and Social Research Council (ESRC) in the UK
has operated a dual system for receiving and funding research proposals,
comprising its Research Grants Scheme (which caters for cross-disciplinary
or subject-oriented stand-alone projects suggested by academics) and

                                                
72 These being Physical Sciences and Mathematics; Nuclear and Particle Physics; Sciences
of the Universe; Engineering Sciences; Chemical Sciences; Life Sciences; and Humanities
and Social Sciences.
73 The Interdisciplinary Research Programs were established to stimulate cross-disciplinary
endeavour by coordinating activities between the relevant scientific departments,
encouraging the involvement of public and private sector organisations, and through
initiatives to train researchers to work in specific interfacial areas. The Programs support a
variety of research projects under designated cross-disciplinary sub-themes decided in
consultation with the relevant research communities. Previous Interdisciplinary Research
Programs have included: Physics and Chemistry in Life Sciences; the Cognitive Sciences
Scientific Research Group; Ecotech (to support research to develop non-polluting products
and to undertake technology impact assessments); Ultimatech (to foster the development of
experimental instrumentation and innovation-oriented methods in research); and Cities (to
encourage interdisciplinary research on the built environment). Further details can be
obtained from the Centre’s Home Page at http://www.cnrs.org/
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Research Priorities (supporting research falling within the scope of nine
thematic priority areas). About 65 per cent of the Council’s budget is
expended on research and training related to priority themes. The thematic
approach is intended ‘to strengthen the ability of the ESRC and the
academic community to address major scientific issues that are also relevant
to the needs and interests of users’.74 The following themes, revised at the
end of 1997, arose from consultation with users of research and the
academic community, and following scientific reviews of all social science
areas:

• economic performance and development;

• environment and sustainability;

• globalisation, regions and emerging markets;

• governance, regulation and accountability;

• technology and people;

• innovation;

• knowledge, communication and learning;

• lifespan, lifestyles and health; and

• social inclusion and exclusion.

Research programs are established within or between the priority areas to
support long- and short-term applied projects ‘in areas of urgent scientific or
public policy interest’. These programs tend to be substance- rather than
discipline-oriented, and ‘aim to encourage positive inter-disciplinary
collaboration, within and between projects’. The revised themes place
greater emphasis on the need for cooperation and integrative research across
the social, natural and medical sciences, and provision is made for programs
to be jointly funded and administered by the ESRC and other Research
Councils of the UK.

Biotechnology and Biological Sciences Research
Council / Physical Sciences Research Council, UK

The bioinformatics program75 is jointly funded by the Biotechnology and
Biological Sciences Research Council and the Physical Sciences Research
Council in the UK. No prescriptive definition of multi- or inter-disciplinary

                                                
74 Further details can be obtained from the Economic and Social Research Council’s Home
Page at http://www.esrc.ac.uk/
75 Program manager Dr. Marlie Maclean provided details of the evaluation process for this
initiative. Bioinformatics is defined as the application of information technology (computer
science) to biological problems. Aside from the need to liaise between the two Councils, the
basic review format is more broadly utilised within the Biotechnology and Biological
Sciences Research Council.
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is given to applicants, though they are requested to submit proposals under
one of four cross-disciplinary themes.76 The assessment of applications is
carried out by both external referees and members of the bioinformatics
panel. The panel suggest names of referees to the administrators of the
program. Usually four referees are approached, two biologists with expertise
in the area of the application and two computer scientists also with expertise
in the area of the application. The referees provide written comments,
without scores, that are forwarded to two panel members, one a biologist
and one a computer scientist. Following this, the panel meets and members
present their views on the set of proposals they have been asked to review.
Each application is subject to comment by individual panellists and,
following group discussion, is rated on a scale of zero to nine (where zero is
‘uncompetitive’ and nine means ‘the highest quality internationally
competitive work’). The applications are then ranked in decreasing order.
This ranked list is used by the program administrators to determine the final
cut-off for funding. Here, a focused, cross-disciplinary panel uses external
reviewer reports to feed into the overall discussion, but the final evaluation,
including the score, is the responsibility of the panel.

National Science Foundation – More Examples of Peer
Assessment

The National Science Foundation (NSF) provides more examples of how
expert peer assessment may be drawn into an evaluation and selection
process. In addition to mail reviews, the NSF obtains external peer review
by inviting assessors to participate in panel discussions. Panels are specially
constituted by the program director in response to the types of proposals
received. Many programs use a combination of mail and panel methods to
obtain peer review for both solicited and unsolicited proposals. The same
range of options is applied to the review of cross-disciplinary proposals.

High Performance Computing and Communications is a cross-disciplinary
program supported by the Computer, Information Sciences and Engineering
Directorate (NSF). It receives both unsolicited proposals and proposals in
response to special announcements and competitions, many of which aim
specifically to engender cross-disciplinary connections between contributing
knowledge fields and communities. The promotion of good cross-
disciplinary research is accorded a high priority by the Program Coordinator,

                                                
76 These are:
• analysis of sequences and genomes;
• biomolecular structure prediction and modelling;
• novel approaches to the storage, integration and exploitation of evolving biological

data collections; and
• novel applications of systems engineering techniques to biological problems.
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who explained the options for review of cross-disciplinary proposals as
follows:77

We do this in two ways: we send the proposal out to multiple reviewers and then
assemble the reviews and try to make sense out of what are normally conflicting
comments from different disciplines, or we have a multidisciplinary panel in for a
couple of days and force them to discuss the issues. I strongly prefer the latter
approach and have used it several times. I have also on occasion used both where
individual reviews are obtained to address some disciplinary aspects of the proposal
that I thought would be difficult to get at with a panel. These reviews are then made
available to a panel that is charged with addressing the multidisciplinary issues. This
is a more careful procedure, but it is costly in time and overall effort... these panels
require much more care and nurturing in order to build some degree of mutual
respect among the panel members.

Greater emphasis on round-table discussion enables more comprehensive
assessment. A properly constituted panel enables all angles of a proposal to
be discussed, allowing each of the members to understand unfamiliar
aspects of a proposal and to overcome reservations (Porter and Rossini
1985, p. 37). In the case of the bioinformatics program, comparative rating
reliability is achieved by having the panel rate and rank the proposals against
each other. The extent of panel moderation in the ARC Large Research
Grants Scheme reinforces the case for augmenting the role of panels in
giving, rather than just adding and adjusting, scores for project and
researcher/s. Following a study of mail reviewers’ response to cross-
disciplinary grant applications to selected NSF programs, Porter and Rossini
advise adoption of the Delphi process:78

Mail reviewers would comment on a given proposal but not provide a numerical
rating. These comments would be provided anonymously to the principal
investigators (PI) and to the other reviewers. The PI and reviewers would be given
an opportunity to explain the proposed research more satisfactorily. Only after
receiving these comments and amplifications would reviewers make a numerical
rating. Such a process should improve reviewers’ perspectives on the full project and
resolve concerns arising from unfamiliarity with certain aspects.

(Porter and Rossini 1985, p. 38)

                                                
77 The program coordinator, Dr Robert Voigt, provided this account of the program’s
operation.
78 For further detail see Harold A. Linstone and Murray Turoff (eds) The Delphi Method:
Techniques and Applications (Reading, MA: Addison-Wesley, 1975).
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