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Abstract

Background: This paper examines if there is a ‘rigour-relevance gap’ in collaborative heritage science research and
what enables and impedes effective collaboration between academic researchers and users of research evidence
in practice. A quantitative attitudes questionnaire was distributed amongst the heritage science community: 210
responses were received. Respondents answered in relation to one project they had worked on in the UK in the
previous five years. They were asked about their personal goals in relation to the project and whether these were
achieved, satisfaction levels in relation to project outcomes and impact, level of agreement with a series of attitude
statements to ascertain what helped and hindered projects, personal characteristics and project characteristics.
The questionnaire was analysed using a factor analytic, segmentation and profiling approach.

Results: Most respondents sought both rigour and relevance in collaborative research, were generally satisfied
with the outcomes of projects and reported positive experiences of collaboration. However, respondents were less
satisfied that the impact of projects would be realised. Practice-focussed goals were associated with lower levels of
self-rated achievement than academic goals and a sizeable minority reported challenges in collaborative research.
Furthermore, researchers and users differed in terms of their goals, experiences and level of satisfaction. Users
had high expectations that research would translate into practice, but did not always feel this was realised.

Conclusion: Results from this project will inform how to improve heritage science research collaborations.

Keywords: Rigour, Relevance, Collaborative research, Heritage science, Researcher, Practitioner, Factor analysis,
Cluster analysis, Segmentation, Profiling
Introduction
The boundaries of what constitutes collaborative research
and who counts as a collaborator are not well defined, but
at a basic level there must be direct co-operation between
two people [1]. Current United Kingdom (UK) policy
encourages innovation and good use of resources by help-
ing researchers, developers, and innovators bring together
specific knowledge, skills, technical resources and financial
capital [2]. Similarly, at an international level, EU Horizon
2020 promotes links between education, business, research
and innovation [3]. In HEI research there is a growing
emphasis on creating ‘impact’ upon economy, society,
public policy, culture and quality of life [4]. In the heritage
science research domain, the need for collaboration and
impact has been stressed by the 8th European Commission
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Conference on Sustaining Europe’s Cultural Heritage,
‘Cultural Heritage Research meets Practice’, in its Ljubljana
Declaration [5].
Collaboration between researchers and practitioners is

integral to heritage science, which encompasses all tech-
nological and scientific work that can benefit the heritage
sector, through improved management, enhanced under-
standing of cultural heritage or increased public engage-
ment [6]. The vision of the UK National Heritage Science
Strategy (2010) was that the understanding and preser-
vation of material cultural heritage would be enhanced by
collaborative science and technology research [7]. As such,
heritage science can be viewed as an applied science, in
which ‘impact’ is always an intention.
Although the benefits of collaborative heritage science

research have been clearly articulated, bringing researchers
and practitioners together to collaborate on research
projects is not without challenges. Different partners
may have very different ideas about important research
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questions, appropriate methods, who should benefit from
research and what the benefits should be. Academic part-
ners might be constrained by the need to publish, whereas
practitioners may be inclined to only support research in
which practical outcomes are guaranteed [8].
Studies of the relationship between academic research

and practice identify several stages of research utilisation
[9,10]: transmission of results to end users, understand-
ing and referencing of results by end users, efforts to
adopt results, influence of results on practice/policy and
then application (e.g. in the form of new policy or prod-
ucts). Studies looking at how far research climbs the
utilisation ladder show that simply customising research
to users’ needs does not necessarily increase utilisation.
Research designed within the user’s context has a stron-
ger relationship with utilisation: users must see research
as pertinent, timely and credible. Such an acceptance of
academic research by users may evolve through strong
institutional and social linkages that are allowed to
develop over time and when users invest resources in
research [11,12].
The benefits of collaboration can be broad and rich,

contributing to many personal and organisational goals.
In addition to application, users appreciate the oppor-
tunity for knowledge exchange [13]. A survey of arts and
humanities researchers collaborating with non-HEIs
showed that researchers found teaching and learning,
the core business of HEIs, to be greatly enriched by
collaboration, and also that collaboration produced new
insights into research [14]. An evaluation of the UK
Technology Strategy Board’s collaborative research fund-
ing programme found that access to resources and
expertise, improved skills and knowledge and improved
attitudes to collaboration were more frequently identi-
fied as benefits of collaboration than direct applications
and financial impact [15].
However, collaborators may find that they have differ-

ent working cultures and practices, and might work on
different timescales. Collaboration may be rewarded or
supported (e.g. through time for research) by some orga-
nisations but not others. Research from the National
Academies [16] in the United States of America (USA)
found that barriers to effective collaboration included a
lack of understanding and trust arising from differences
in internal processes, decision making and organisational
interests.
Other research has looked at the impact of project

design on the effectiveness of collaborative research.
Team composition is important, requiring not only ex-
perience and expertise, but also an open attitude towards
interdisciplinarity and collaboration [17]. The key role of
the principal investigator in developing and leading
collaborative networks has been highlighted in research
[18] and the needs of early career researchers in other
research [19]. There is also research looking at the
impact of project size and budget [20] and level of inter-
disciplinarity [21] on project achievement.
Underpinning both the understanding of each other’s

needs and goals and the formal and informal processes
of working together might be the strength of relation-
ships and the nature of communications. Language and
communication issues have been much discussed in the
context of interdisciplinary research [17,22,23]. One
issue identified in the literature is the time needed for
collaborators to understand each other’s approaches and
develop shared languages or concepts. This can happen
formally, such as through the development of shared
conceptual models [24], or informally through regular
contact and sharing of knowledge and ideas.
Many of the challenges of collaborative research

detailed above have been raised in discussions of ‘rigour’
and ‘relevance’. In the fields of management science,
design science and information systems there is a body
of research and debate about whether applied research
can be both rigorous and relevant. In essence, the ‘rigour
relevance gap’ refers to challenges in knowledge pro-
duction and knowledge transfer [25]. The collaborative
process may be challenging [26], research may not be
perceived to be usable by practitioners [27] and academic
researchers may feel that robust evidence is not taken up
by practitioners [28].
For some, the rigour-relevance gap is seen as un-

bridgeable, not only because of the competing goals of
researchers and practitioners, but because of the separate
logics and approaches to research problems of different
institutions. This means that knowledge transfer cannot
occur because the systems operating in different insti-
tutions cannot communicate with each other [26]. In
contrast, others propose that deep partnerships and train-
ing in research methods can result in high quality scholar-
ship that is also useful [29]. Some have suggested that
rigour and relevance are not separate concepts but are
both aspects of research quality [30,31]. By seeking rigour,
research may also become credible, consistent and trans-
parent. By seeking to be relevant, or contributory, research
may become original and generalisable.
Heritage science may share some of the challenges of col-

laborative research apparent in other fields, one of which
may be a rigour relevance gap. However, this has not been
yet been researched. Therefore, the study reported in this
paper explores whether there is such a gap and, if so, what
could help bridge the gap. The study focused on recent
collaborative research in the UK, thus reducing possible
biases due to international differences in funding and
management. However, the study has relevance beyond
the UK, and beyond the heritage science field.
A mixed methods [32] approach was employed to

explore attitudes towards collaborative research. Project
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partners from a range of disciplines were first consulted
on their experiences and attitudes. The results of this
consultation were used in the design of a quantitative
attitudes survey, which also included some qualitative
questions. The qualitative and quantitative research
methods complimented each other by allowing results to
emerge from the heritage science community and related
disciplines, while at the same time the prevalence and
structure of attitudes in the community could be assessed
in a statistically robust and reliable way.
Respondents were asked to think about one collabora-

tive project they had worked on in the UK in the previous
five years. They were then asked about their personal
goals at the outset of the project and whether these were
achieved, their level of satisfaction with project outcomes
and impact, their level of agreement with a series of atti-
tude statements about what helped and hindered their
project, their background (specialism, experience, place of
work and role) and their project (size and complexity).
Segmentation and profiling techniques were used to

explore the relationships between these variables. Factor
analysis has been used across a wide range of situations,
from exploring the symptom structure of psychological dis-
orders [33], to exploring personality types [34,35], to inves-
tigating the value of heritage collection to users and visitors
[36,37]. The analysis is used to reduce and find structure in
attitude data and can be used to create attitude measures.
As a further technique, cluster analysis is often used in
studying personality types [38], conducting local area ana-
lysis of government statistics [39] and segmenting markets
[40]. Clustering can be used to isolate groups of people with
similar attitudes. Clusters are profiled on other variables,
such as demographics, in order to explore how attitudes
affect behaviour or vice versa. Factor Analysis and Cluster
Analysis were applied in this study to create measures of
the enablers and impediments of effective collaboration,
and then explore the reasons for varying experiences of
collaborative research. The results were complemented by
thematic analysis of respondents’ comments.
Analysis of the questionnaire was used to provide evi-

dence in relation to three research questions. Evidence
for a rigour relevance gap would include findings relat-
ing to knowledge transfer (translation of research into
practice) and knowledge production (challenges in the
collaborative process). Differences in the experiences
and attitudes of academic researchers and users of research
evidence in practice would also point to a rigour relevance
gap. Finally, the analysis sought to identify enablers and
impediments of effective collaboration.

Method
Definitions and inclusion criteria
The study was concerned with inter-institutional collabora-
tive heritage science research between academic researchers
(‘researchers’) and users of research evidence in practice
(‘users’). Academic researchers could be based at a HEI or
an independent research organisation (IROs). Users could
be based at a museum, library, archive or gallery (MLAG),
a heritage organisation, in industry, in a small to medium
enterprises (SMEs), in self-employment, or at an HEI-
based MLAG. Users of research evidence included
practitioners such as conservators, curators, librarians,
archivists, collection managers, policy makers and
those seeking to exploit research findings in business and
product development. For the purposes of the question-
naire study, collaborative research referred only to collab-
orations that involved both academic researchers and
users. Interdisciplinary projects involving only academic
researchers from different disciplines and no users were
not of interest to this study.
Examples of collaborative activities included, but were

not restricted to, formal funded research projects with
multiple partners, sharing of expertise and resources
between institutions, collaborative development of prod-
ucts, policy and new ways of working, co-supervision of
research students and case studies.
When completing the Mind the Gap questionnaire,

respondents were asked to think about one project they had
completed (or which was near to completion) and which
they had worked on in the UK in the previous five years.

Questionnaire development
The development of the questionnaire followed an estab-
lished process [41,42], in which qualitative and desk
research are used to gather information about topics of
interest and then converted into questionnaire format and
piloted. Focus groups with partners took place in February
2013. Partners represented heritage science and a range of
other disciplines such as linguistics, medicine, anthropol-
ogy and history. The focus groups were used to collect
information about experiences of collaboration and cap-
ture the language of collaborative research. The data were
recorded and transcribed, and then organised into themes,
cross-referenced with the literature and used in the design
of the questionnaire. The questionnaire was piloted, for
comprehension and ease of use, using guidelines from
cognitive interviewing [43] on a small sample of heritage
researchers and then edited before being launched.
A copy of the questionnaire can be found in Additional

file 1.

Questionnaire content
Results from the preliminary research were used in two
key sections of the questionnaire.

Goals
Respondents were asked to choose five goals, from a list
of 24 goals, that they had at the outset of their project
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(regardless of whether these were also project goals), cf.
Additional file 1, Section 2. The list included goals relating
to improving practice, applications, academic knowledge,
research evidence, access to and understanding of collec-
tions, professional development, networks, resources,
collection management and research outputs. The aim of
this section was to identify which goals were most
frequently held and whether goals differed between groups
of respondents. Respondents were also asked to rate
whether each of their five goals was ‘achieved’, ‘partially
achieved’ or ‘not achieved’.
Enablers and Impediments
Fifty attitude statements about what helps and hinders
collaborative research were constructed in accordance
with question design guidance [41,42], cf. Additional file 1,
Section 3. Respondents were asked to rate their agreement
with each statement on a seven point scale from 1-strongly
disagree to 7-strongly agree. This section provided the data
for a factor analysis, with the aim of producing a set of
reliable measures of the enablers and impediments of
collaborative research.
The following data were also collected.
Satisfaction ratings
Questionnaire respondents were asked how satisfied they
were with the outcomes (the results of the project and
project aims) and impact (communicating research to
users and translating results into practice) of their project,
cf. Additional file 1, Section 2. Satisfaction was rated
on a seven point scale from 1 (not at all satisfied) to 7
(completely satisfied).
Researcher/User
Respondents were gave a rating between 1 and 7 to indi-
cate if they felt their role in the project was closer to an
academic researcher (1) or an end user of research evi-
dence in practice (7), cf. Additional file 1, Section 1. They
were then classified as a Researcher (scored 1 or 2),
Researcher-User (scored 3–5) or User (scored 6 or 7).
Although many researchers are also users (e.g. academic
researchers use research in teaching) and vice versa (e.g.
curators research the significance of collections) respon-
dents were asked to self-define their role.
Project and personal characteristics
Respondents were asked about their background (dis-
cipline, job title and experience) and their role in the
project (seniority, subject specialism, place of work), cf.
Additional file 1, Section 1. They were also asked about
their project (number of people, partners and subjects).
Open-box questions
There were three open ended questions: ‘What else
interested you about this project?’ and ‘What else do you
think helped/hindered the project?’, cf. Additional file 1,
Sections 2 and 3.

Distribution and sample characteristics
The questionnaire was distributed online via Survey
Monkey (www.surveymonkey.com) for six weeks from
April-June 2013. There was a good return rate of 210
eligible responses, resulting from approximately 550
personal invites to participate, largely made up of
contacts of the Centre for Sustainable Heritage and the
Arts and Humanities Research Council]/Engineering and
Physical Sciences Research Council Science and Heritage
Programme (AHRC/EPSRC SHP). Around half of res-
pondents were based at HEIs and half at non-HEIs (e.g.
MLAG, heritage organisations, industry/SMEs and self-
employed). Around half of respondents said they re-
presented a STEM (science, technology, engineering or
mathematics) discipline during their project, and there
were 50 responses from arts and humanities disciplines.
Around half of respondents identified strongly as Re-
searchers, and the remainder were split between Users
and respondents with dual roles.
The respondent groupings illustrated in Figure 1 were

used in the analysis of the questionnaire. In some cases
the classifications presented in Figure 1 were simplified
or edited for analysis purposes (e.g. excluding small
categories and ‘no answers’).

Overview of analysis methods
A number of techniques from quantitative and qualita-
tive attitudes research were used to analyse the question-
naire. All the data management and analysis was
conducted in Statistical Package for the Social Sciences
(SPSS, version 19). A copy of the dataset is available
from the Centre for Sustainable Heritage.

Exploratory factor analysis
In the context of attitude questionnaires, factor analysis
is a technique that reduces a large number of inter-
related variables to a smaller number of latent dimen-
sions. The goal is to achieve parsimony by using the
smallest number of explanatory concepts to explain the
maximum amount of common variance in a correlation
matrix [44].
In this study, factor analysis was used to reduce

fifty attitude statements about what helps and hinders
collaborative research down to a small set of factors
representing enablers of and impediments to collab-
orative research. Each factor was used as a dimen-
sional measure of each enabler/impediment. Further
analysis explored the relationship between the measures

http://www.surveymonkey.com


Figure 1 Characteristics of the Mind the Gap questionnaire sample. Personal and project characteristics as self-reported by questionnaire
respondents. Numbers in parentheses represent the number of respondents in each category of response.
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and other variables, such as satisfaction and achievement
ratings, project characteristics and personal characte-
ristics. For full details of the method and analysis see
Additional file 2.
Cluster analysis
Cluster analysis refers to a range of algorithms that can
be used to find groups of cases within a dataset, such as
questionnaire respondents, that are more similar to each



Figure 2 Box-plots of outcome and impact satisfaction ratings.
Chart shows box plots of quartiles, the medians and the means.
Note that for the Outcome satisfaction ratings, 64% of respondents
gave a rating of 6 or more and 84% gave a rating of 5 or more
(hence the median and 75th percentile markers are in the same
position). Outcome (mean = 5.50, SD = 1.27) and Impact (mean = 5.15,
SD = 1.15) ratings were significantly different to each other
(t (208) = 5.18, p < .001).
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other than they are to cases within other groups [40]. In
this study, the intention was to find clusters of respon-
dents who differed in terms of their attitudes to collabora-
tive research (using their factor scores) and then explore
whether these clusters also varied according to their goals,
satisfaction and achievement ratings, personal characteris-
tics and project characteristics. The aim was to explore
reasons for varying levels of project success and effective-
ness in collaboration.

Inferential statistics
Inferential statistical tests are used to test hypotheses
about data [45]. One-way Analysis of Variance tests
(ANOVA) and t-tests were used to compare groups of
respondents in terms of mean satisfaction ratings,
achievement ratings and factor scores. Chi-squared was
used to test whether groups of respondents differed in
terms of their goals, and also to generate cluster profile
descriptions. Pearson correlations were used to assess the
strength of linear associations between different types of
ratings (e.g. satisfaction ratings and factor scores).
The critical significance level was set at p ≤ .05, one-

tailed (equivalent to p ≤ .10, two-tailed, shown in tables
of results in Additional file 2). One-tailed significance is
reported as, based on extensive literature, there was an
expectation that specific differences between subgroups
of participants would emerge. A Bonferroni correction
was used for post hoc comparisons (p ≤ .05, two-tailed).
Descriptive statistics and the results of tests can be found
in Additional file 2.

Thematic analysis
Detailed coding of the text was used to identify overarch-
ing themes within respondent’s open-box comments.
Initial coding was conducted independently by two re-
searchers, who arrived at very similar thematic structures.
A revised coding scheme was then applied to the data. Oc-
currence of themes and codes was then quantified using
frequency analysis. The aim was both to identify the main
themes in comments relevant to research questions and
also to provide a full description of the content of
comments. The full coding schemes are presented in
Additional file 3 along with a selection of quotes.

Note on box-plots
Where appropriate, attitude ratings are illustrated as
box-plots of quartiles in order to illustrate range and
distribution. The whiskers of each box plot extend to the
maximum and minimum scores that were observed. The
coloured box represents ratings falling between the 25th
and 75th percentiles (i.e. approximately 50% of respon-
dents). The horizontal line through the coloured box
indicates the median score (50% of people score above
this line and 50% below). The diamond marker indicates
the mean score. Ratings and factor scores tended to be
skewed towards positive attitudes, hence the median and
75th percentile are sometimes in the same position on
box-plot charts.

Results and discussion
Is there a rigour-relevance gap in heritage science?
Although most respondents reported a positive ex-
perience of collaborative research and aspired to both
rigour and relevance in their projects, there were four
key pieces of evidence to suggest that there is a rigour-
relevance gap in heritage science research.

Project satisfaction
Questionnaire respondents were asked how satisfied
they were with the outcomes and impact of their project
(see Figure 2). Most respondents were satisfied with
outcomes (64% of respondents gave a rating of 6 or
more and 86% gave a rating of 5 or more). Many were
also satisfied with impact (49% gave a rating of 5 or
more). However, ratings were statistically significantly
higher for project outcomes in comparison with impact.
Respondents were satisfied that the aims of their project
were achieved, but were less satisfied that the impact of
the project would be realised.

Personal goals
Respondents were asked to choose five goals, from a list
of 24, that they were personally most interested in at the
outset of their project. Frequency analysis was used to
identify the number/percentage of respondents who chose
each goal (Figure 3). Exchange of ideas and expertise



Figure 3 Personal goals. Percentage of respondents who chose each of 24 goals as one of their five main personal interests at the outset of
their project.
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between different fields, relevance to practice (conserva-
tion and understanding of cultural heritage), new know-
ledge and a high quality evidence base were most
frequently chosen. This suggests that the heritage science
field seeks both rigour and relevance in research and that
both practice-focussed and academic goals are widely
held. However, two of the goals that were least frequently
chosen relate to management (‘Standards and Guidelines’,
‘Policy and Strategy’). Therefore, some types of practice-
focussed goals (e.g. conservation of and understanding of
cultural heritage) were more frequently held than others
(management).
The findings were corroborated by open-box com-

ments in response to the question ‘what else interested
you about this project?’. Of the 102 comments, the most
frequent set of responses were about the collaborative
process (34%), particularly interdisciplinarity and work-
ing with diverse people and institutions. This was
closely followed by comments about research and
practice (33%), particularly evidence based practice
(including challenging, critiquing and evaluating current
practice), providing a better evidence base, improving
practice through new applications and processes,
problem solving and ensuring relevance and a deeper
understanding of practice. Aspects of both rigour and
relevance occurred frequently in comments and rigour
appeared to be closely linked to relevance. In addition,
in line with the literature, although there were a
number of comments about direct applications, the
wider benefits of collaboration were more frequently
mentioned. The full coding scheme is presented in
Additional file 3.

Achievement of goals
For each of the five goals they chose, respondents were
asked to rate whether they felt the goal had been
achieved, partially achieved or not achieved. The most
frequently chosen goals received some of the highest
achievement ratings (Figure 4). This was with the excep-
tion of one of the key goals of heritage science research:
‘Better Care and Conservation of Cultural Heritage’.
Management goals (such as ‘Improved Collection Man-
agement’ and ‘Standards and Guidelines’) also received
low achievement ratings. Participants in collaborative
heritage science research sought both rigour and rele-
vance in their research, but more frequently felt that
they achieved learning or academic goals than transla-
tion of research into practice.

Attitudes towards collaborative research
The ratings for 50 attitude statements about collaborative
research were entered into a factor analysis. An eight



Figure 4 Achievement of goals. Percentage of respondents who reported that they had ‘achieved’, ‘partially achieved’ or ‘not achieved’ their goals.
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factor solution was assessed as the most reliable and
yielded the most consistent factor structure. Full details of
the factor analysis can be found in Additional file 2.
The eight factors represented distinct aspects of re-

spondent’s experience of and approach to collaborative
research. Each factor was given a name representing an
underlying theme linking the statements in the factor.
Table 1 gives the factor names and an overview of the
factor structure. Most of the themes identified during
the initial focus group research and literature review
are represented in the factor structure, with two notable
exceptions: ‘Language and Communication’ and ‘Resources’
did not emerge in the factor analysis but are discussed later
in this paper.
The eight factors were used as measures of the enablers/
impediments of collaborative research. Figure 5 shows the
distribution of factor scores in the questionnaire sample.
On average, respondents had high scores (above the neu-
tral 4 score) for all factors. There was widespread agree-
ment that respondents experienced ‘Ease of Collaboration’,
had a ‘Collaborative Working Style’, were ‘Interested in
Bridging Disciplines’, that their project had ‘Institutional
Recognition’ and that their preference was for ‘Practice-Fo-
cussed Research’. Positive scores on Factors 5, 7 and 8
indicated that most respondents did not have concerns
about ‘Research Quality’, difficulties due to ‘Internal
Procedures & Working Practices’ or difficulties ‘Un-
derstanding Partners’ Research Approaches’. However,



Table 1 The eight factor solution

Factor name Description Keywords Attitude statements*

Ease of
collaboration

This factor contains statements relating to
the quality of the collaborative relationship
with partners. In particular, whether the
partnership felt open, trusting and natural
and whether there were shared goals and
interests. The factor also appears to refer
to the ease/difficulties of interdisciplinary
working, including establishing a shared
language.

Trust, naturally, easily, open, common
ground, interests, common understanding,
aligned, share, felt, found, partners, people,
other disciplines and practices, terminologies
and concepts.

Q15: I found that project partners
were open to other disciplines and
practices

Q56: I felt that partners trusted me
to know what I was doing

Q53: I found that collaboration
arose naturally between people

Q22: I found my interests easily
aligned with those of project partners

Q60: Partners in the project were
willing to share data and results

Q41: I found it difficult to interest
partners in my ideas (-)

Q26: I found it difficult to establish
common ground with project partners (-)

Q51: I found it difficult to establish
a common understanding of
terminologies and concepts (-)

Collaborative
working style

Statements in this factor relate to a
respondent’s preference for working
in collaboration or as an individual,
and whether they were interested in
collaborating and felt it was needed.

Contact, collaboration, essential, required,
only, wanted, preferred, alone, sole/co
authorship

Q31: I wanted to have lots of
contact with the project partners

Q32: Collaboration was essential
to my work on the project

Q35: I only collaborated because
my institution required it (-)

Q20: I preferred to work alone (-)

Q58: I preferred sole authorship
to co-authorship (-)

Interest in
bridging
disciplines

This factor represents a theme that emerged
consistently during the analysis, but is less
reliable than other factors. The factor relates
to an interest in the process of collaboration,
interdisciplinarity and communications as
opposed to the products of collaboration.

Interested, language, bridge, between,
partners, different disciplines and
practices.

Q55: I was interested in the different
language styles of project partners
(e.g. from different disciplines and
practices)

Q24: I was interested in finding ways
to bridge between different project
partners (e.g. across disciplines and
practices)

Institutional
recognition

Statements in the factor relate to institutional
recognition and reward of a project, related
to an institution perceiving a project as
relevant to them.

Project, recognised, institution, positive,
relevant, rewarded

Q33: The project was recognised
within my institution as a positive
thing

Q57: My institution didn’t think the
project was relevant to them (-)

Q46: My institution rewarded
participation in this project

Internal
procedures &
working
practices**

Statements in this factor relate to real or
perceived impediments to research due
to working practices (particularly academic
research) and users’ understanding of
academic research processes. Respondents
who agreed with the first three statements
and disagreed with Q49 may also have found
that negotiation was a key aspect of their
work on the project.

Intellectual property protection, got in
the way, internal procedures, users, didn’t
understand, time-consuming, understanding,
how academic research works, negotiation

Q27: I found that intellectual
property protection got in the
way of the research

Q17: Internal procedures got in the
way of the project (e.g. contractual
agreements and ethics applications)

Q36: Users in the project didn’t
understand how time-consuming
collaborative research is

Q49: Users in the project had an
understanding of how academic
research works (-)

Q25: The project was all about
negotiation
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Table 1 The eight factor solution (Continued)

Practice-
focussed
research

Respondents who agree with the first two
statements in this factor wanted their project
to be inspired by practical problems and
communicated in non-academic terms. Their
preference was for practice-focussed applied
research rather than research focused on
generating new knowledge. The factor is not
as statistically reliable as other factors and
overlaps with questions on goals.

Inspired, practical problems, communicate,
non-academic terms, generating new
knowledge, practical solutions

Q12: I felt it was important to
communicate the results of the
research in non-academic terms

Q14: I wanted the project to be
inspired by practical problems

Q30: I felt that the project should
be more about generating new
knowledge than practical solutions (-)

Research
quality**

Statements in this factor relate to the quality
of research in a project. Respondents who
agreed with the first four statements tended
to disagree, or agree to a lesser extent, with
the fifth statement (that there was a
commitment to high quality research).
Research quality appears to encompass both
academic rigour and relevance to users.

Results, research, credible, uncomfortable,
approaches, academic research, did not
deliver, users, needed, lacked the depth,
commitment, high quality

Q50: I did not feel that the results of
the research were credible

Q52: I was uncomfortable with some
of the research approaches in the
project

Q54: The academic research did not
deliver what users needed

Q28: The project lacked the depth
of purely academic research

Q11: There was a commitment
to high quality research (-)

Understanding
partners’
research
approaches**

Statements in this factor related to partners’
understanding of each other’s methods,
goals and culture (e.g. language and ways
of working). If a respondent agreed with
statements in this factor it might imply a
lack of mutual understanding, competing
goals or dissatisfaction with both academics’
and users’ approaches (reflected in both
academic methods being perceived as too
complex and users too focused on applied
outcomes). The factor also suggests that
opportunities for knowledge exchange could
facilitate mutual understanding.

Methodologies, academic researchers,
complex, users, focused, applied outcomes,
language, impenetrable, opportunities to
interact, knowledge exchange, project
partners, stick, established, way of working

Q39: Methodologies introduced to
the project by academic researchers
were too complex

Q40: Users were too focused on the
applied outcomes of the project

Q38: I found the language used by
some project partners impenetrable

Q43: Researchers and users did not
have enough opportunities to interact
(e.g., for knowledge exchange)

Q34: Project partners preferred to stick
to their established way of working

Notes: *Factor scores were calculated by taking the mean rating across the attitude statements in each factor. Ratings labelled with ‘-’ were reversed when
calculating factor scores. **Factor scores were reversed for the purposes of reporting results so that positive scores indicated enablement and negative scores
indicated impediments.

Figure 5 Box plots of factor scores. Chart shows quartiles, medians and means for each factor.
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there were a range of scores for each factor, indicat-
ing a range of agreement and disagreement that will
be explored in further analysis. For example, around
25% of respondents had low scores (below the neutral 4
score) for ‘Institutional Recognition’ and ‘Internal Pro-
cedures and Working Practices’ respectively.
Do researchers and users differ in their experiences of
collaborative research?
The analysis further explored the rigour-relevance gap in
heritage science research by comparing the experiences
of academic researchers and users of research evidence
in practice.
Researchers and users: personal goals
‘Researchers’, ‘Researcher-Users’ and ‘Users’ were com-
pared in terms of their personal goals. Some of the most
frequently chosen goals were shared by Researchers and
Users (see Figure 6): ‘Knowledge Exchange’, ‘Taking Part
in Research that is Relevant to Practice’, ‘Insights and
New Knowledge’ and ‘High Quality Research Evidence’.
However, Users were significantly more likely to choose
practice-focussed goals (e.g. ‘Better Care and Conservation
of Cultural Heritage’) than Researchers, who were signifi-
cantly more likely to choose career development, intellec-
tual and publication goals (e.g. ‘Peer Reviewed Journal
Articles’). Personal goals reflected institutional goals: indi-
vidual’s sought impact for their respective institutions in
different ways (e.g. improved practice vs. publications).
Researcher-Users shared some goals with Researchers and
some with Users. For full results of statistical tests see
Additional file 2.
Figure 6 Goals of researchers, researcher-users and users. Some of the
Researcher-Users and Users. The chart also shows goals that differed significan
results of chi-square tests).
Researchers and users: satisfaction ratings
Users and Researcher-Users combined gave significantly
lower ratings of outcome satisfaction than Researchers
(Figure 7). The same trend was observed for impact
satisfaction ratings. The results suggest that some Users,
particularly those with hybrid roles, were less satisfied
with the results of projects than purely academic resear-
chers. This may be because they had higher expectations
that research would improve practice. For full details,
see Additional file 2.

Researchers and users: achievement ratings
A composite achievement rating was created for each re-
spondent by taking their mean achievement rating across
the five goals they had chosen. Users and Researcher-Users
combined had significantly lower achievement ratings than
Researchers - see Figure 8 and Additional file 2.

Researchers and users: attitudes
Users and Researcher-Users combined felt they had
more institutional recognition, but also more concerns
about research quality, than Researchers (Figure 9). For
full details see Additional file 2.
Comments suggested that institutional support and

recognition of collaborative research may depend on
how well research speaks to an institution’s goals and
priorities, and that research may be not supported other-
wise (e.g. through time given for research). Comments
also pointed to differences in working practices and
cultures. Users sometimes felt that academic research
takes too much time. Researchers sometimes felt that
expectations about practice-led goals need to be realistic
and that users sometimes lack research experience.
most frequently held goals in the sample were shared by Researchers,
tly between the three groups of respondents (see Additional file 2 for



Figure 8 Composite achievement ratings for researchers,
researcher-users and users. The chart shows the mean
achievement rating across the five goals that each respondent
chose and standard errors.

Figure 7 Project satisfaction ratings for researchers, researcher-users and users. a) outcomes satisfaction ratings and b) project impact
satisfaction ratings. The charts show mean ratings and standard errors.
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Enablers and impediments of effective collaboration
Profiling respondents using cluster analysis helped to
illustrate what aspects of collaborative research and what
characteristics of participants and projects were most
strongly associated with project satisfaction, self-rated
achievement and the collaborative process.
Cluster analysis results
Questionnaire respondents were clustered into groups
using their eight factor scores. The analysis yielded three
reliable clusters (Figure 10). See Additional file 2 for a
technical description of the analysis.
The analysis usefully separated respondents who had a

very positive experience of collaborative research (Cluster 2,
52%), from respondents who found collaboration more
challenging and experienced more impediments (Cluster
1, 28%) and respondents whose were less interested in in-
terdisciplinarity and less practice-focussed than the other



Figure 9 Factor scores that differed significantly between researchers, researcher-users and users. Based on the results of one-way
ANOVAs with post-hoc comparisons (see Additional file 2 for full results).
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clusters (Cluster 3, 20%). In addition to varying according
to factor scores, the three groups varied according to their
outcome satisfaction ratings (Figure 10). The same pattern
was also observed for impact satisfaction and achievement
ratings (see Additional file 2).
Profiles for each cluster were generated using informa-

tion about the background of respondents and charac-
teristics of their project. Significance testing was used to
identify the key differences between clusters, the results
of which are summarised in Table 2 (see Additional file
2 for full data and analysis).

Enablers and impediments of project satisfaction and
achievement
Findings presented earlier in this paper demonstrated that
Users of research evidence in practice tended to have lower
project satisfaction and achievement ratings than academic
Researchers, probably because Users were more frequently
focussed on improving practice. The cluster analysis helped
to identify other attitudes and characteristics of projects
that were related to self-rated project success.
Compared to other clusters, the least satisfied group

(Cluster 1) scored lower on ‘Ease of Collaboration’, and
more frequently reported concerns about ‘Research
Quality, difficulties ‘Understanding Partners’ Research
Approaches’ and impediments due to ‘Internal Proce-
dures and Working Practices’. On average, they worked
on the largest projects and were more likely to include
management and strategic goals (particularly ‘Standards
and Guidelines’) amongst their top five goals. Non-
significant trends indicated that this cluster were slightly
more likely to be managers and Researcher-Users.
Conversely, when satisfaction ratings were highest

(Cluster 2) there were also very high ratings for the ‘Ease
of Collaboration’ factor. This factor measures aspects of
the dynamic of collaboration such as trust, openness,
relationships, shared goals and communication. When
the dynamic was strong there were fewer impediments
due to ‘Internal Procedures and Working Practices’, fewer
concerns about ‘Research Quality’ and a greater ‘Under-
standing of Partners’ Research Approaches’. Respondents
with this profile tended to be working on smaller than
average projects, and were least likely to include manage-
ment goals amongst their top five project goals.
This pattern of results was corroborated by the finding

that there were correlations between some factor scores
and the satisfaction and achievement ratings: ‘Ease of
Collaboration’ and ‘Research Quality’ were strongly
positively correlated with satisfaction and achievement
ratings (see Additional file 2).
Profiling of the clusters suggested that the dynamic of

collaboration was key to project satisfaction and self-rated
achievement, and intertwined with perceptions of research
quality and the formal processes of collaboration. Thematic
analysis of comments supported this finding. When respon-
dents were asked ‘what else do you think helped your pro-
ject?’ their comments most frequently related to ‘people’
(78% of 128 comments): shared interests, a collaborative
nature, enthusiasm, the mix of the team in terms of
experience and expertise, good communication and op-
portunities for meeting and knowledge exchange were all
important. Similarly, when people were asked ‘what else
do you think hindered your research?’, ‘people’ was also a
frequent category of comment (41% of comments): the
clash of working cultures, lack of opportunities to meet, a
lack of experience or expertise within the team, a lack of
interest and communication challenges were noted. The
full coding scheme is presented in Additional file 3.
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Project size
The cluster profiles also suggested that the size and
complexity of projects was important in shaping the
success of collaborative projects. Based on the analysis
described below, it can be proposed that there is an
indirect relationship between project design and the per-
ceived success of projects. Satisfaction and achievement
ratings were associated with the dynamic of collabor-
ation (as measured through factor scores) which was in
turn associated with project size and complexity.
Project size was measured in three ways: number of

other people, number of other partner organisations and
number of other subjects represented in a project.
Respondents were split into quartile groups for each of
these measures and then factor sores were compared
between projects of different size. Results for four factors
where significant findings were found, and where there
were similar trends across the four factors, are illustrated
in Figure 11 (full details are in Additional file 2).
As the number of people in a project increased, so did

concerns about ‘Research Quality’, whereas ‘Understand-
ing of Partners’ research Approaches’ decreased. This
suggests that rigour-relevance issues were more prevalent
in larger projects and that this may have been related to
communication and mutual understanding.
As the number of partner organisations increased, so

did reports of impediments due to ‘Internal Procedures
and Working Practices’. This may have been due to in-
creased bureaucracy and also increased need to manage
cross institutional relationships – as evidenced by reduced
Table 2 Summary of the cluster profiles

Cluster 1 Cluster

Size of cluster n = 58; 28% of respondents n = 110;

Satisfaction/
achievement

Lowest Highest

Factor scores Lowest scores for: ‘Ease of Collaboration’,
‘Internal Procedures & Working Practices’,
‘Research Quality’ and ‘Understanding
Partners’ Research Approaches’

High sco

Goals Most likely to choose collections management
goals (‘Standards and Guidelines’, ‘Improved
Management of Cultural Heritage’)

Least like
to Resou

Least likely to choose ‘Better Understanding
of Cultural Heritage’ as a goal

Role Most likely to report being in a management
role, and slightly more likely identify as a
Researcher-User

Slightly m
as a Rese

Discipline and
specialism

Most likely to report being a conservation
scientist

Most like
Arts & H
and/or c

Project size Largest projects Small-m

Experience Less experienced (but a range of experience) Most exp
of exper

Note: Significance testing was used to generate the cluster profiles and all significa
trends used to interpret the profiles.
‘Ease of Collaboration’ and ‘Understanding Partners’
Research Approaches’ scores.
Interdisciplinarity
There were significant non-linear relationships between
the number of subjects in a project and three factor
scores. As the number of subjects increased, so did
concerns about ‘Research Quality’ and difficulties ‘Under-
standing Partners Research Approaches’, whereas ‘Ease of
Collaboration’ reduced. This trend was observed up to 4
or 5 other subjects, after which the trend levelled off or
reversed (6 or more other subjects). This suggests that
increased interdisciplinarity was associated with increased
communication and rigour-relevance challenges, but only
up to a certain point, after which it did not create more
impediments. The most interdisciplinary projects did not
necessarily involve the most people or partners. They may
have been constructed from several smaller teams.
The finding that some of the most interdisciplinary

projects were protected from some of the impediments
associated with larger projects is supported by analysis
of comments in response to the question ‘What else in-
terested you about this project?’. There was high interest
in bringing diverse groups of people together with mixed
backgrounds and skills in order to progress practice-
focussed research.
Significant findings were also observed for a fifth factor,

‘Practice-Focussed Research’. As this factor was less reli-
able than others and overlapped with the questionnaire
2 Cluster 3

52% of respondents n = 42; 20% of respondents

High (Average – Above Average)

res on all factors Lowest scores for: ‘Collaborative Working Style’,
‘Interest in Bridging Disciplines’, ‘Institutional
Recognition’, ‘Practice-Focussed Research’

ly to choose the ‘Access
rces’ goal

Most likely to choose the ‘Access to Resources’
goal

Most likely to choose ‘Peer Reviewed Journal
Articles’ as a goal and least likely to choose
‘Improved Management of Cultural Heritage’

ore likely to identify
archer-User or User

Most likely to identify as a ‘Researcher’, and least
likely to be report being in a management role

ly to be identify with
umanities disciplines
onservation

Most likely to report having a STEM subject
specialism

edium sized projects Smallest projects

erienced (but a range
ience)

Least experienced

nt findings are included in the table. Italicized text indicates non-significant



* *

*
* *

* * *

Figure 11 Relationships between three measures of project size and four factor scores. Significant findings are marked with an asterisk
(based on the results of one-way ANOVAs, see Additional file 2). Top: Number of other people involved; middle: number of other partner
organisations; bottom: number of other subjects represented in the project.
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section on ‘Goals’, the results are presented in Additional
file 2 only.

Interest in collaborating
Self-ratings of project satisfaction and achievement of
goals are one way of measuring the success of projects.
However, the benefits of collaboration are not always
linked to achievement of goals such as translating research
into practice. The questionnaire also allowed a more in
depth look at the collaborative process itself and what
may enable or impede this.
For example, the cluster analysis identified a group of
respondents (Cluster 3, 21%) who were satisfied with
their project but who, in comparison to other clusters,
reported a lesser preference for a collaborative working
style, a lower interest in bridging disciplines, less under-
standing of partner’s research approaches and less insti-
tutional recognition. This cluster were the most likely of
the three clusters to be academic researchers (particu-
larly STEM researchers), focussed on academic goals
and resources and less practice-focussed. They were also
the least experienced cluster. This potentially suggests a



Figure 12 Significant differences between project roles in
terms of goals. Tested using chi-square (see Additional file 2).
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skills or experience gap for a sizable minority of partici-
pants in collaborative heritage science research. Further
analysis helped to identify areas where the collaborative
process can be better supported.
Project roles
Different roles within a project may have distinct aims
and aspirations. Three types of role were compared in
terms of their personal goals, their factor scores and
satisfaction and achievement ratings (see Additional file 2):
Project Managers/Supervisors (principal investigators, task
leaders, project managers, PhD/KTP supervisors and
post-doctoral fellows with management responsibilities),
Partners (partners, co-investigators and steering com-
mittee/advisory group members) and Junior/Student Re-
searchers (post-doctoral researchers without management
responsibilities, research associates/assistants and PhD/
KTP students).
The goals of senior and junior roles reflected their

stage of career: Junior/Student researchers were more
likely to include personal and career development goals
Figure 13 Significant differences between project roles in terms of fa
(see Additional file 2).
amongst their top five goals than senior roles, who were
more focussed on project goals such as ‘Access to Re-
sources’ (Figure 12).
Attitudes to collaboration reflected the types of research

activities each role was engaged in. Project Managers/Su-
pervisors reported more impediments due to working
practices, but a greater preference for a collaborative
working style than Junior/Student researchers (Figure 13).
Junior/Student researchers also reported a preference for
a collaborative working style, however their ratings were
significantly lower than for senior roles.
Comments suggested that the opportunity to work in

non-HEIs and form contacts with practitioners is highly
valued by Junior/Student researchers: a number of PhD/
KTP students made positive comments about their ex-
perience of working across institutions. Other comments
suggested that the energy, enthusiasm and commitment
of project participants, including student and junior re-
searchers, may be a key enabler of collaborative research.
However, a small number of comments addressed the
challenges of collaborative studentships and whether
students can meet project goals and make the most out
of the learning experience.

Experience and expertise
The differences between senior and junior researchers
suggests a skills gap, which may be related to stage of
career, the types of activities each is engaged in and level
of experience.
Respondents were asked about their level of experience

in terms of number of years working on collaborative
research projects and number of collaborative research
projects worked on. As the experience of respondents
increased in terms of number of years, so did their prefer-
ence for a ‘Collaborative Working Style’ and their ‘Interest
in Bridging Disciplines’. A similar pattern of findings was
observed for number of projects: the more projects a
respondent had worked on the greater their preference for
a ‘Collaborative Working Style’, the higher their ratings of
‘Research Quality’ and the fewer challenges they found in
ctor scores. Tested using one-way ANOVAs with post-hoc comparisons



Figure 14 Significant associations between experience and factor scores. Tested using oneway ANOVAs with post-hoc comparisons
(see Additional file 2). Top: Experience (Years). Bottom: Experience (Projects).

Dillon et al. Heritage Science 2014, 2:11 Page 18 of 22
http://www.heritagesciencejournal.com/content/2/1/11
‘Understanding Partners’ Research Approaches’. Whereas
length of experience (number of years) was related to
interest and motivation, breadth of experience (number of
projects) appeared to be related to collaborative skills and
quality. Significant findings are illustrated in Figure 14.
Full results are provided in Additional file 2.
The analysis also pointed to a non-linear relationship

between experience and collaborative skills. As the expe-
rience of respondents increased so did their interest in
collaboration and their collaborative skills, but this was
with the exception of some of the most experienced
respondents (>20 years experience; >10 projects).

Language and communication
Language and communication appear in the literature as
significant impediments to collaboration but did not
emerge as separate issues in the factor analysis of the
questionnaire. Instead, language and communication issues
emerged across many areas of the results. For example,
statements relating to language and communication were
distributed across the factor solution, demonstrating that
language and communication underpin many aspects of
effective collaborative research – see Table 2.

Resources
‘Resources’ did not emerge as a theme in the factor
analysis. Statements about resources did not load onto
any factor or were distributed across the factor structure,
suggesting that resource issues may be associated with a
number of aspects of the experience of collaboration.
However, comparisons of clusters showed that ‘Access to
Resources’ was a goal that distinguished between Clusters
2 and 3, being needed least frequently by Cluster 2 who
most frequently reported positive experiences of collabor-
ation. Responses to the open box question ‘what else do
you think hindered your project?’ revealed a link between
resources and other aspects of effective collaboration:
59% of comments related to ‘resources’, particularly ‘time’
needed to develop projects and relationships.

Barriers to participation in collaborative heritage science
research
The impediments and enablers to effective collaboration
reported in this paper may be valid for respondents to
the questionnaire, who were made up of recent partici-
pants in collaborative heritage science research. How-
ever, the paper does not address barriers to participation
in collaborative research, as those who had chosen not
to, were not aware of, or were unable to participate in
recent projects were not surveyed.
As an example, there were only nine respondents from

industry/SMEs. Sixty-nine respondents said they had an
industry/SME partner in their project, but HEIs were
much more likely to have collaborated with MLAGs and
Heritage Organisations (90%) than with industry/SMEs
(30%). Comments from industry/SME respondents and
research partners pointed to barriers to engagement in
collaborative research despite an interest from both
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groups in collaboration. Academic research might not be
viewed as relevant to industry/SME goals and expecta-
tions, there may be little institutional support in indus-
try/SMEs for dedicating time to collaborative research,
there may be few opportunities to make connections be-
tween researchers and industry/SMEs and there are dif-
ferences in working cultures between different types of
institution. However, there was also mutual appreciation
of access to expertise, knowledge exchange and
potential research partners. The development of appli-
cations/technologies is an area where HEIs were in-
terested in more collaboration with industry/SMEs.
However, expectations about moving from basic re-
search to application may need to be managed. A key
barrier to collaboration mentioned by one MLAG re-
spondent was that there are limited funding routes for
non-HEIs wishing to work with HEIs.

Conclusions
Most questionnaire respondents reported a positive
experience of collaborative research and aspired to both
rigour and relevance in their projects: nevertheless, there
were four key pieces of evidence that a rigour-relevance
gap exists in heritage science research. Although most
respondents were satisfied that the aims of their project
were achieved (84% satisfied), they were less satisfied
that the impact of the project would be realised (49%
satisfied). Practice-focussed project goals, such as better
care and conservation of cultural heritage and collection
management, were associated with lower self-rated
achievement than academic goals. In addition, some
types of practice-focussed goals were not widely held
(management goals). Finally, a sizeable minority of
respondents reported that they had encountered
challenges in collaboration or were shown to be less
interested or skilled in collaboration than other
respondents.
Further evidence for a rigour relevance gap came from

a comparison of academic researchers and users of
research evidence in practice. Users had higher expec-
tations than academic researchers that research would
improve practice, but gave lower achievement ratings for
their goals than academic researchers, were less satisfied
with the outcomes of collaborative research and gave
lower ratings of research quality.
Although the questionnaire results point to a rigour-

relevance gap in heritage science, the results also chal-
lenge definitions of rigour-relevance and the validity of
boundaries between researchers and users. For example,
the factor analysis showed that rigour and relevance are
not opposing aims in heritage science research. Factors
such as ‘Research Quality’ and ‘Understanding Partners’
Research Approaches’ contained statements about both
the rigour (quality, depth, complexity) of research and
its relevance (needs-led, user acceptance, credibility).
Similarly, goal choice and open box comments suggested
that respondents sought both rigour and relevance in
their research, and that rigour is often seen as a route to
relevance and vice versa (see open box comments about
‘research and practice’, Additional file 3).
One explanation for these observations is that many

respondents had dual roles as users and researchers
and worked across institutions. Both rigour and rele-
vance were aspects of research quality for these hybrid
researchers.
Although boundaries are blurred, there remains evi-

dence for a gap between researchers and users in terms
of their expectations and achievements in collaborative
heritage science research. Further contributions the
questionnaire results can make is to question what con-
stitutes achievement in collaborative research and to
highlight areas where the expectations and cultures of
different institutions and individuals could become bar-
riers to effective collaboration. In particular, a wider view
of the benefits of collaboration, beyond translating re-
search into practice, may be useful.
The findings are in line with research in other sectors

which points to almost intractable differences between
research and user communities stemming from differing ex-
pectations about research and differing institutional cultures.
However, the questionnaire also provided information about
ways to bridge the rigour relevance gap and increase the
quality and effectiveness of collaboration. The results suggest
a number of areas which could be addressed.

Goals and expectations
Designing research to accommodate different types of
goals or creating an understanding of different goals
may be a key stage in effective collaboration (e.g. under-
standing the role and expectations of HEIs and non-HEIs
in research).

Translating research into practice
The wider benefits of collaborative research, such as
knowledge exchange, community building, training, devel-
oping long term relationships and building the evidence
base, needs to be recognised.

Team composition
Experience and expertise is useful in terms of bringing for-
mal and informal collaborative skills to a team. Attitudes
to and interest in collaboration may also be important.

Practitioner-Researchers
There are many researchers in heritage science who
identify as both researchers and users and who work
across both HEIs and non-HEIs. In other fields (e.g. nurs-
ing, social work, policing) such individuals are known as
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‘practitioner-researchers’ [46,47] and play a role in bridg-
ing the rigour- relevance gap, having both research skills
and knowledge of non-HEIs’ needs and priorities.

Early career researchers
Development of collaborative skills and involvement of
non-HEIs in supervision and career development should
be promoted. The Knowledge Transfer Partnership scheme
has been acknowledged as a successful way of partnering
HEIs and non-HEIs, and developing the skills of early
career researchers by embedding them in practice envi-
ronments [48-50].

The dynamic of collaboration
The dynamic of collaboration was key to satisfaction and
self-rated achievement. Methods of facilitating projects
to promote shared goals, mutual understanding, good
communications and shared language may be useful.

Research design
Iterative, reflective and participatory approaches [51-53],
could help bridge the gap between research and practice
in heritage science.

Time
Respondents commented that time is needed to build
relationships and develop research. Longer projects, or
longer research programmes, could promote good team
dynamics and allow time to link research to practice.

Interdisciplinarity
There was a strong drive for interdisciplinarity amongst
respondents, in order to progress practice-focussed re-
search. Larger, more complex projects require good project
management and leadership.
Questionnaire findings have highlighted a number of

areas for action in terms of the future of collaborative
heritage science research. A more in depth look at each
of these areas in order to identify best practice as applied
to the heritage science field may be needed. The findings
from this research were reported to project partners in
September 2013 in order to support the development of
recommendations for the future of collaborative heritage
science research [54].

Additional files

Additional file 1: The Mind the Gap questionnaire.

Additional file 2: Data tables and the full results of statistical tests.

Additional file 3: Results of thematic analysis.
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Additional File 1: Mind the Gap Questionnaire 

  

Introduction & Instructions 

Thank you for agreeing to take part in this research by completing this questionnaire.  

 

This research, funded by the UK Arts and Humanities Research Council (AHRC), is being led by The National Archives 

(UK) in collaboration with the Centre for Sustainable Heritage (University College London), Tate, and Exeter University. 

 

Analysis of the results of this questionnaire will be used as a basis for a report to the AHRC, setting out 

recommendations to support more effective collaborative research.  

 

The questionnaire will take approximately 20 min to complete. Please read the definitions on the following page 

carefully, as this will make it easier to complete the questionnaire 

 

 

This questionnaire is intended for participants with experience of research collaboration between academic researchers 

and users of academic research in the UK heritage sector. 

 

For the purposes of this questionnaire: 

 

Collaborative research is defined as a collaboration between academic researchers and users of research evidence.  

 

Academic researchers may be based at a Higher Education Institution (HEI) or an Independent Research Organisation 

(IRO). 

 

Users of research evidence may be based at a museum, library, archive or gallery [MLAG]), a heritage organisation, in 

industry or in small to medium enterprises (SMEs) or self-employment, or at an HEI-based MLAG. Users of research 

evidence in practice include: conservators, curators, librarians, archivists, collection managers, policy makers and those 

seeking to exploit research findings in business and product development. 

 

Collaborative research activities include, but are not restricted to: funded research projects with multiple partners; 

sharing expertise and resources between institutions; collaborative development of products, policy and new ways of 

working; co-supervision of research students; case studies and other research and science projects where researchers 

collaborate with users. 

 

Please note, for the purposes of this survey, collaborative research refers only to collaborations that involve both 

academic researchers and users. Interdisciplinary projects involving only academic researchers from different 

disciplines and no users, are not of interest to this study. 
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Section 1: About you and your project 

We are interested in finding out about your experience and opinions of collaborative research. While completing this 
questionnaire you will be asked to think about a recent collaborative research project that you have been involved in 
and 

 took place at some time in the previous five years 

 is complete or close to completion 

 was based wholly or partly in the UK (and you were mainly based in the UK) 

 involved at least one academic researcher and at least one user of research evidence in practice 
 
Please answer our questions with reference to this project.  
 
Please describe in two sentences the collaborative project you were involved in and that your responses will be 
based on.___________________________________________________________________________________ 
 

 

Where were you employed during the project (choose one option that most closely describes your  main 

employer)? [Drop down list] 

University/ Other HEI (e.g. a research institute)/ Museum, Library, Archive or Gallery (based at a HEI)/ Museum, Library, 

Archive or Gallery (non-HEI)/ Heritage organisation/ Other public body/ Industry or SME/ Self-employed or contractor/ 

None of these, I was a student        

 

If none of the above, please specify______________        

      

During the project, did you also spend time working or studying in any of the following types of     

organisation (tick all that apply)? 

☐ University      ☐ Other public body   

☐ Other HEI (e.g. research institute)   ☐ Industry or SME    

☐ Museum, Library, Archive or Gallery (HEI based)  ☐ Self-employed/contractor 

☐ Museum, Library, Archive or Gallery (non-HEI)  ☐ None  

☐ Heritage organisation     ☐ Other (please specify) ______________ 

      

 
What subject specialism did you represent in the project (choose one option from the drop down list that most 

closely describes your specialism)?  

 

A STEM subject (Science, Technology, Engineering and Mathematics)/ Anthropology/Archeology/Archeological 

Science/Archives/Art History/Arts (visual, creative, performance and design)/ Audience & Market Research/Building 

Science/Business & Industry/Collection Management/Conservation/Conservation Science/Curation/Design/Digital 

Humanities/ Economics/ Heritage Studies/Heritage Management/History/Information Management/Information 

Studies and Computing / Languages & Linguistics/ Law/Librarianship/ Life Science (e.g. medicine)/Literature/ 

Management & Organisation Science/Museum Education/Museum Studies/Policy/ Politics/Social science 

(quantitative)/Social science (qualitative)/Quantitative Audience & Market Research/Statistical Science 

 

If none of the above, please specify______________  

 

During the project, which of these academic disciplines did you most closely identify with (choose one  option from 

the drop down list)?  

STEM (Science, Technology, Engineering and Mathematics)/Arts (creative, performance and design)/Humanities  

Social sciences/Life sciences (e.g. medicine)/None, I didn’t represent an academic discipline in the project  
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If none of the above, please specify______________  

 

Which topics/subjects did the project you were involved with cover? (tick all that apply) 

☐Physics     ☐Building Science 

☐Statistical Science    ☐Conservation Science 

☐Engineering     ☐Economics 

☐Computer science    ☐Information Studies and Computing 

☐Environmental Science    ☐Medical Sciences 

☐Geology     ☐Biology 

☐Anthropology     ☐Management & Organisation Science 

☐Archaeological Science    ☐Social science (qualitative and quantitative) 

☐Technical Art History    ☐Quantitative arts and humanities research 

☐Quantitative Audience & Market Research ☐Other STEM subject (Science, Technology, Engineering and   

☐Other, please specify__________   Mathematics)      
  
Was there a ‘science’ element to the project methods and applications from STEM research, life sciences, 

conservation science, archeological science, building science, qualitative and quantitative scientific research, social 

science etc.)  

☐ Yes  ☐ No ☐ Don’t Know/Not sure   

 

 

Academic researchers may be based at a Higher Education Institution (HEI) or an Independent Research 
Organisation (IRO). 
 
Users of research evidence may be based at a museum, library, archive or gallery [MLAG]), a heritage 
organisation, in industry or in small to medium enterprises (SMEs) or self-employment, or at an HEI-based 
MLAG. Users of research evidence in practice include: conservators, curators, librarians, archivists, collection 
managers, policy makers and those seeking to exploit research findings in business and product 
development. 

In this project, would you say you were more an academic researcher or an end user of research evidence 
in practice (select a button along the line to indicate which you felt closer to)? 

Researcher    ⃝            ⃝           ⃝            ⃝            ⃝            ⃝            ⃝    User 

 

What was your role in the project (tick all that apply)?  

☐ Research Student  ☐ Mentor  ☐ Partner 

☐ PhD Supervisor  ☐ Co-investigator ☐ Ad Hoc Support or Consultancy 

☐ Research Assistant/Associate ☐ Task Leader  ☐ Event Contributor (e.g. seminar, workshop) 

☐ Post Doctoral Fellow  ☐ Principal Investigator ☐ Steering Committee or Advisory Group 

☐ Knowledge Transfer Partnership (KTP) Associate  ☐ Other______________ 

 

Which of the following best describes your job title at the time (tick all that apply)? 

☐ Research Student   ☐ Research Manager  ☐ Conservator 

☐ Research Assistant   ☐ Lecturer   ☐ Conservation Scientist 

☐ Post Doctoral Research Associate ☐ Senior Lecturer  ☐ Librarian 

☐ Post Doctoral Research Fellow  ☐ Senior Management  ☐ Archivist 

☐ Senior Researcher   ☐ Collection Manager  ☐ Other________________ 
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Did you have management responsibilities in the project (e.g. as a Principal Investigator, or for your particular 

institutions’ input)?  ☐ Yes  ☐ No  

 

Where were you based while you worked on the project?  ☐ UK  ☐ Other (please specify)____________  

 
How was the project funded (tick all that apply)? 

☐ Joint graduate/postgraduate training (e.g. co-supervision, internships, graduate Knowledge Transfer 

 Partnerships [KTPs]) 

☐ Post-doctoral research projects (e.g. collaborative postdoctoral fellowships or KTPs) 

☐ Research projects without staff costs included 

☐ Research projects with staff costs included (e.g. research clusters, major research projects) 

☐ Research commissioned by a non-HEI 

☐ Consultancy  

☐ Ad Hoc/Informal Collaboration 

☐ Don’t know 

☐ Other (please specify, e.g. industrially funded, EU) _______________ 

 

How much funding did the project receive?  (Enter zero for no funding received and leave space blank if unknown) 

£________     ☐ None      ☐ Don’t know 

 

Was the project funded through the AHRC/EPSRC Science and Heritage Programme  

 ☐ Yes  ☐ No  ☐ Don’t know 

 

 

What types of institutions were involved in the collaboration (tick all that apply)? 

☐ University      ☐ Heritage organisation    

☐ Other HEI (e.g. research institute)   ☐ Industry or SME    

☐ Museum, Library, Archive or Gallery (HEI based)  ☐ Self-employed/contractor 

☐ Museum, Library, Archive or Gallery (non-HEI)  ☐ Other (please specify)______________ 

 

How many partner organisations were involved in the project (please count consultants as 

organisations)?________________ 

 

How many people were involved in the project (including the principal investigator, researchers, co- investigators 

and partners)? _______________ 

 

How many years’ experience of collaborative research between academic researchers and users do you 

have?________ 

 

How many collaborative research projects involving academic researchers and users would you estimate you have 

been involved in?_________ 
 

 

  



5 
 

Section 2: What interested you about the research project? 

We are interested in understanding more about your goals for the research project you have just described. From the 

following list of possible goals of your project, please choose up to five in which you were most interested.  

 

Then for each of the goals that interested you, indicate whether you feel that goal was achieved, partially achieved 

or not achieved within the project. 

PLEASE CHOOSE FIVE GOALS ONLY Goal 
Achieved Partially 

Achieved 
Not 
Achieved 

Access to resources (e.g. equipment, technology and datasets) ☐ ☐ ☐ ☐ 

Better understanding of cultural heritage ☐ ☐ ☐ ☐ 

New policy and strategy ☐ ☐ ☐ ☐ 

Access to experts in other institutions ☐ ☐ ☐ ☐ 

Development of future research projects ☐ ☐ ☐ ☐ 

Learning from the process of collaboration ☐ ☐ ☐ ☐ 

The challenge (e.g. applying my knowledge in new contexts) ☐ ☐ ☐ ☐ 

Peer reviewed journal articles ☐ ☐ ☐ ☐ 

Employment opportunities in the sector ☐ ☐ ☐ ☐ 

Taking part in research that is relevant to practice ☐ ☐ ☐ ☐ 

Enhanced reputation of my institution ☐ ☐ ☐ ☐ 

High quality research evidence ☐ ☐ ☐ ☐ 

Improved management of cultural heritage ☐ ☐ ☐ ☐ 

Better care and conservation of cultural heritage ☐ ☐ ☐ ☐ 

Income generation ☐ ☐ ☐ ☐ 

Insights into and new knowledge in my field ☐ ☐ ☐ ☐ 

Knowledge exchange (sharing of ideas, evidence and expertise) ☐ ☐ ☐ ☐ 

My professional development (e.g. career progression, skills, 
confidence and reputation) 

☐ ☐ ☐ ☐ 

Development/assessment of new technologies and products ☐ ☐ ☐ ☐ 

Better access to and use of cultural heritage ☐ ☐ ☐ ☐ 

Stronger networks of researchers and users ☐ ☐ ☐ ☐ 

Better skilled workforce   ☐ ☐ ☐ ☐ 

Publications for practitioners (e.g. research summaries and 
guides) 

☐ ☐ ☐ ☐ 

Standards and guidelines ☐ ☐ ☐ ☐ 

 
What else interested you about the project? If these were personal goals please indicate to what level you felt they 

were achieved. __________________________________________________________ 

 

Overall, how satisfied are you with the outcomes of the project (e.g. in terms of the results of the project  and 

project aims)? [give a rating between 1 and 7] 

Not at all satisfied          Completely Satisfied 

 1 2 3 4 5 6 7  
 

Overall, how satisfied are you with the impact of the project (e.g. in terms of communicating research results to 

users and translating results into practice)? [give a rating between 1 and 7] 

Not at all satisfied          Completely Satisfied 

 1 2 3 4 5 6 7  
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Section 3: What helped and hindered the project? 
When answering the questions in this section, please remember these definitions: 
 
Collaborative research refers to collaboration between academic researchers and users of research evidence.  
 
Academic researchers are typically based at Higher Education Institutions (HEIs) and Independent Research 
Organisations (IROs)  
 
Users of research evidence in practice are typically based at museums, libraries, archives and galleries, heritage 
organisations and other public bodies, industry and SMEs or are self-employed (e.g. conservators, curators, collection 
managers, policy makers, industry etc.). 
 
Project partners are all those involved in the collaborative research as a researcher or user. 
 
Note that for this survey, collaborative research refers to collaboration involving academic researcher and users, not 
only academic researchers.  

 
Thinking about the collaborative research project you described earlier in this questionnaire, to what extent do you 
agree/disagree with the following statements about what may have helped and hindered the project. Please answer 
with reference to your personal experience of the project. 

 
Strongly 
Disagree 

Neither Agree or 
Disagree 

Strongly 
Agree 

There was a commitment to high quality research 1 2 3 4 5 6 7 

I felt it was important to communicate the results of the 

research in non-academic terms 
1 2 3 4 5 6 7 

I had too many other work commitments to fully engage in 

the project 
1 2 3 4 5 6 7 

I wanted the project to be inspired by practical problems 1 2 3 4 5 6 7 

I found that project partners were open to other disciplines 

and practices 
1 2 3 4 5 6 7 

I preferred to stick to my own area of expertise 1 2 3 4 5 6 7 

Internal procedures got in the way of the project (e.g. 

contractual agreements and ethics applications) 
1 2 3 4 5 6 7 

Academic research in the project did not provide answers 

fast enough 
1 2 3 4 5 6 7 

Users in the project lacked the expertise to interpret 

research evidence 
1 2 3 4 5 6 7 

I preferred to work alone 1 2 3 4 5 6 7 

I felt like the sole representative of my field 1 2 3 4 5 6 7 

I found my interests easily  aligned with those of project 

partners 
1 2 3 4 5 6 7 

The project made best use of resources across institutions 1 2 3 4 5 6 7 

I was interested in finding ways to bridge between different 

project partners (e.g. across disciplines and practices) 
1 2 3 4 5 6 7 

The project was all about negotiation 1 2 3 4 5 6 7 

I found it difficult to establish common ground with project 

partners 
1 2 3 4 5 6 7 
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I found that intellectual property protection got in the way of 

the research 
1 2 3 4 5 6 7 

The project lacked the depth of purely academic research 1 2 3 4 5 6 7 

There was no incentive to engage in the project 1 2 3 4 5 6 7 

I felt that the project should be more about generating new 

knowledge than practical solutions 
1 2 3 4 5 6 7 

I wanted to have lots of contact with the project partners 1 2 3 4 5 6 7 

Collaboration was essential to my work on the project 1 2 3 4 5 6 7 

The project was recognised within my institution as a 

positive thing 
1 2 3 4 5 6 7 

Project partners preferred to stick to their established way of 

working 
1 2 3 4 5 6 7 

I only collaborated because my institution required it 1 2 3 4 5 6 7 

Users in the project didn’t understand how time-consuming 

collaborative research is 
1 2 3 4 5 6 7 

There was a good understanding of how each other’s 

institutions worked 
1 2 3 4 5 6 7 

I found the language used by some project partners 

impenetrable 
1 2 3 4 5 6 7 

Methodologies introduced to the project by academic 

researchers were too complex 
1 2 3 4 5 6 7 

Users were too focused on the applied outcomes of the 

project 
1 2 3 4 5 6 7 

I found it difficult to interest partners in my ideas 1 2 3 4 5 6 7 

I felt the research was not taken seriously in my field 1 2 3 4 5 6 7 

Researchers and users did not have enough opportunities to 

interact (e.g., for knowledge exchange) 
1 2 3 4 5 6 7 

Academic researchers in the project were too focussed on 

producing journal articles 
1 2 3 4 5 6 7 

I felt that HEI partners should lead the project 1 2 3 4 5 6 7 

My institution rewarded participation in this project 1 2 3 4 5 6 7 

Researchers viewed users as objects of study 1 2 3 4 5 6 7 

The project provided a more efficient way of working 1 2 3 4 5 6 7 

Users in the project had an understanding of how academic 

research works 
1 2 3 4 5 6 7 

I did not feel that the results of the research were credible 1 2 3 4 5 6 7 

I found it difficult to establish a common understanding of 

terminologies and concepts 
1 2 3 4 5 6 7 

I was uncomfortable with some of the research approaches 

in the project 
1 2 3 4 5 6 7 

I found that collaboration arose naturally between people 1 2 3 4 5 6 7 

The academic research did not deliver what users needed 1 2 3 4 5 6 7 
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I was interested in the different language styles of project 

partners (e.g. from different disciplines and practices) 
1 2 3 4 5 6 7 

I felt that partners trusted me to know what I was doing 1 2 3 4 5 6 7 

My institution didn’t think the project was relevant to them 1 2 3 4 5 6 7 

I preferred sole authorship to co-authorship 1 2 3 4 5 6 7 

The project blurred the boundaries between researchers and 

users 
1 2 3 4 5 6 7 

Partners in the project were willing to share data and results 1 2 3 4 5 6 7 
 

What else do you think helped the project? _________________________________ 
 
What else do you think hindered the project?_________________________________ 
 

 

Section 4: Personal Details (optional) 
 

The data collected in this questionnaire will be treated confidentially. The following information will help up assess 
who this questionnaire has reached and how representative the results are of research in the heritage sector. 
 

What is your age? 

☐18 to 24 

☐25-34 

☐35-44 

☐45-54 

☐55-64 

☐65-74 

☐75 or older 

 

What is your gender?  ☐ Male         ☐ Female 

 

What is your nationality?______________  

 

What is your highest qualification?  

☐ Below Degree Level ☐ First Degree (e.g. BA/BSc)   ☐ Masters Degree   ☐ Doctorate     

 

Other (please specify)_______ 
 

How did you find out about this questionnaire?  

    ☐ LinkedIn    ☐ ICON 

    ☐ AHRC Peer Review College   ☐ National Heritage Science Forum 

    ☐ The Science and Heritage Programme ☐ My department/place of work 

         ☐ ICOM-CC    ☐ Personal contact 

    

Other (please specify)_______ 

 

 

 

What is the name of your institution(s)? _____________________________ 

 

What department(s) do you work or study in?___________________________  
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Did you take part in the AHRC/EPSRC Science and Heritage Programme?  ☐ Yes   ☐ No 
 

80. The data collected in this questionnaire will be treated confidentially. However, we may wish to quote from 
some of the written responses in reports. Please could you indicate your agreement with the following statements: 
 
Do you consent for quotes from your responses to be used in reports  

☐ Yes, anonymously   

☐ Yes, with my name and institution 

☐ No  
 
If you have consented for your name and/or place of work to be used in conjunction with quotes or would like to be 
informed of the outcomes of this survey, please provide your contact details: 
Your name:___________________________ Email:____________________________ 
 

 

Thank you for your participation  
 

If you have any questions about this study please contact: 

 

Principal Investigator: Nancy Bell, Head of Collections Care, The National Archives (UK)  

e-mail: Nancy.Bell@nationalarchives.gsi.gov.uk 

 

Questionnaire Coordinator: Matija Strlic, Centre for Sustainable Heritage (University College London) 

e-mail: m.strlic@ucl.ac.uk 

 

Or visit the Mind the Gap website for more information: 

http://www.nationalarchives.gov.uk/about/mind-the-gap.htm 
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A. Technical Report on the Factor Analysis 

Respondents: There were 210 respondents eligible to be entered into the factor analysis.  

Questions: There were fifty attitude statements on the Mind the Gap questionnaire drawn from ten themes 

representing different types of enablers and impediments of collaborative research. The statements were 

randomised on the questionnaire so that no two statements from the same theme appeared next to each 

other. There was a mix of positively and negatively worded statements.  

Rating Scale: Each statement was rated on a likert scale from 1-Strongly Disagree to 7-Strongly Disagree 

Descriptive Statistics & Distributions:  Table 1 shows the descriptive statistics for each of the fifty 

statements. There was a good range of mean ratings across the statements, indicating a range of agreement 

and disagreement. For individual statements, exploratory factor analysis using principal axis factoring 

required that ratings be spread across the seven point scale, but did not require normality. Most statements 

had ratings spread across the scale, although many were skewed towards agreement. The seven point scale 

ensured that there was space for variation in ratings when skewing occurred (i.e. there were three points on 

the positive side of the scale to indicate level of agreement). 

Table 1: Descriptive Statistics 

 Mean Standard 

Deviation 

Percentile 

25 

Median Percentile 

75 

Valid 

N 

Q11: There was a commitment to high quality research 6.10 1.25 6.00 7.00 7.00 210 

Q12: I felt it was important to communicate the results of the 

research in non-academic terms 
5.95 1.31 5.00 6.00 7.00 210 

Q13: I had too many other work commitments to fully engage 

in the project 
3.48 1.94 2.00 3.00 5.00 210 

Q14: I wanted the project to be inspired by practical problems 5.72 1.46 5.00 6.00 7.00 208 

Q15: I found that project partners were open to other 

disciplines and practices 
5.58 1.42 5.00 6.00 7.00 208 

Q16: I preferred to stick to my own area of expertise 2.75 1.61 1.00 2.00 4.00 209 

Q17: Internal procedures got in the way of the project (e.g. 

contractual agreements and ethics applications) 
3.35 1.93 2.00 3.00 5.00 209 

Q18: Academic research in the project did not provide answers 

fast enough 
3.12 1.73 2.00 3.00 4.00 209 

Q19: Users in the project lacked the expertise to interpret 

research evidence 
2.85 1.78 1.00 2.00 4.00 208 

Q20: I preferred to work alone 1.82 1.40 1.00 1.00 2.00 207 

Q21: I felt like the sole representative of my field 2.65 1.75 1.00 2.00 4.00 210 

Q22: I found my interests easily  aligned with those of project 

partners 
5.61 1.38 5.00 6.00 7.00 209 

Q23: The project made best use of resources across 

institutions 
5.25 1.62 4.00 6.00 7.00 210 

Q24: I was interested in finding ways to bridge between 

different project partners (e.g. across disciplines and practices) 
5.85 1.12 5.00 6.00 7.00 209 

Q25: The project was all about negotiation 3.57 1.68 2.00 4.00 5.00 208 
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Q26: I found it difficult to establish common ground with 

project partners 
2.43 1.61 1.00 2.00 4.00 210 

Q27: I found that intellectual property protection got in the 

way of the research 
2.50 1.80 1.00 2.00 4.00 210 

Q28: The project lacked the depth of purely academic research 2.51 1.79 1.00 2.00 4.00 208 

Q29: There was no incentive to engage in the project 1.91 1.51 1.00 1.00 2.00 210 

Q30: I felt that the project should be more about generating 

new knowledge than practical solutions 
2.88 1.54 1.00 3.00 4.00 210 

Q31: I wanted to have lots of contact with the project partners 5.29 1.23 4.00 5.00 6.00 209 

Q32: Collaboration was essential to my work on the project 6.00 1.25 5.00 6.00 7.00 209 

Q33: The project was recognised within my institution as a 

positive thing 
5.80 1.38 5.00 6.00 7.00 208 

Q34: Project partners preferred to stick to their established 

way of working 
3.81 1.62 3.00 4.00 5.00 209 

Q35: I only collaborated because my institution required it 1.46 1.04 1.00 1.00 1.00 209 

Q36: Users in the project didn’t understand how time-

consuming collaborative research is 
3.09 1.89 1.00 3.00 4.00 209 

Q37: There was a good understanding of how each other’s 

institutions worked 
4.55 1.57 3.00 5.00 6.00 208 

Q38: I found the language used by some project partners 

impenetrable 
2.52 1.54 1.00 2.00 4.00 209 

Q39: Methodologies introduced to the project by academic 

researchers were too complex 
2.38 1.61 1.00 2.00 4.00 209 

Q40: Users were too focused on the applied outcomes of the 

project 
2.79 1.65 1.00 2.00 4.00 209 

Q41: I found it difficult to interest partners in my ideas 2.23 1.48 1.00 2.00 3.00 206 

Q42: I felt the research was not taken seriously in my field 2.23 1.56 1.00 2.00 3.00 204 

Q43: Researchers and users did not have enough opportunities 

to interact (e.g., for knowledge exchange) 
3.13 1.90 1.00 3.00 5.00 206 

Q44: Academic researchers in the project were too focussed 

on producing journal articles 
2.55 1.65 1.00 2.00 4.00 206 

Q45: I felt that HEI partners should lead the project 3.52 1.70 2.00 4.00 4.00 204 

Q46: My institution rewarded participation in this project 3.81 1.79 2.00 4.00 5.00 206 

Q47: Researchers viewed users as objects of study 2.59 1.67 1.00 2.00 4.00 205 

Q48: The project provided a more efficient way of working 4.45 1.57 4.00 4.00 6.00 206 

Q49: Users in the project had an understanding of how 

academic research works 
5.04 1.56 4.00 5.00 6.00 206 

Q50: I did not feel that the results of the research were 

credible 
1.84 1.43 1.00 1.00 2.00 205 

Q51: I found it difficult to establish a common understanding 

of terminologies and concepts 
2.65 1.61 1.00 2.00 4.00 205 

Q52: I was uncomfortable with some of the research 

approaches in the project 
2.34 1.68 1.00 2.00 3.00 205 

Q53: I found that collaboration arose naturally between 

people 
5.39 1.55 5.00 6.00 7.00 205 

Q54: The academic research did not deliver what users needed 2.54 1.57 1.00 2.00 4.00 204 
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Q55: I was interested in the different language styles of project 

partners (e.g. from different disciplines and practices) 
4.63 1.64 4.00 5.00 6.00 204 

Q56: I felt that partners trusted me to know what I was doing 5.77 1.38 5.00 6.00 7.00 204 

Q57: My institution didn’t think the project was relevant to 

them 
2.33 1.58 1.00 2.00 4.00 203 

Q58: I preferred sole authorship to co-authorship 2.02 1.48 1.00 1.00 3.00 204 

Q59: The project blurred the boundaries between researchers 

and users 
4.18 1.88 3.00 4.00 6.00 205 

Q60: Partners in the project were willing to share data and 

results 
5.84 1.55 5.00 6.00 7.00 205 

 

Missing Data: No statement had more than 3% missing data and only six respondents had more than 5% 

missing data. The analysis was conducted with both listwise and pairwise deletion of respondents, yielding 

very similar results.  

Respondent : Statement Ratio:  The ratio of respondents to questions was 4:1, which is lower than normally 

recommended, although it fits with some recommendations1. The ratio improved to 6:1 after deletion of 

unstable and non-loading questions. 

 

Factorability of the Dataset: There were high number of significant moderate correlations between 

questions, and no co-linearity (correlations >.7), indicating good factorability of the dataset. In addition, the 

Kaiser-Meyer-Olkin test of sampling adequacy was >.8 and Bartlett’s test of sphericity was significant at 

p<.001: both tests indicating good factorability. 

 

Extraction:  Principal Axis Factoring (PAF) find the smallest number of factors to explain common variance in 

a dataset and is thought to be an appropriate extraction method for exploratory and descriptive analysis2. It 

is said not to over solve the factor analysis problem (as Principal Components Analysis may do by returning 

factor solutions than explain the maximum amount of variance in a dataset).   The aim of PAF is to find 

subsets of statements that are correlated with each other but that are uncorrelated with statements in other 

subsets. The statements in each subset are combined into factors.  

Rotation: An oblique rotation (Direct Oblimin) that allowed extracted factors to correlate was used.  

Criteria:  The initial extraction of the factor structure returned a 13 factor solution accounting for 48% of the 

variance (using the Kaiser criteria, eigen values >1, to determine the number of factors). Elbows in the scree 

plot of eigen values were then used to find other possible solutions (Cattell criteria). The scree plot 

suggested three solutions of 5, 8 or 13 factors – see Figure 1. 

Factor Loadings: The three solutions were assessed by a) counting the number of significant loadings (>.3), 

b) the number of strong marker statements (loadings >.3 and cross-loadings >.2 than other significant 

loadings), c) the number of non-loading statements and d) the number of statements with low 

communalities (<.4) – see Table 2. The 5 factor solution had a very large first factor and therefore lacked 

                                                           
1
 Tinsley, H.EA., Tinsley, D.J: Uses of factor analysis in counselling psychology. Journal of Counselling Psychology 1987, 

34: 414-424. 
2 Tabachnick, B. G., Fidell, L. S.: Using Multivariate Statistics. Harper & Row, New York; 1996 
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utility. The13 factor solution had a number of very small factors and as such also lacked utility. The 8 factor 

solution was chosen for further investigation because although it did not perform as well as other solutions 

against some assessment criteria, it had good sized factors with a good spread of strong marker variables 

across the factors. The 7 and 9 factor solutions were also checked to see if they performed better than the 8 

factor solution, however the 8 factor solution appeared to make the most statistical and conceptual sense in 

terms of the content and size of factors. 

 
Figure 1: Scree Plot of Eigen Values (Initial Extraction, Showing Elbows in the Scree Plot) 

 

Table 2: Assessment against Criteria for Potential Factor Solutions (Initial Extraction) 

Markers 

(Strong 

Markers) Per 

Factor 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

 

8 

 

9 

 

10 

 

11 

 

12 

 

13 

 

No 

load 

 

Com 

<.4 

Sig. 
Strong 

Markers 

5 23(20) 9(8) 5(4) 3(3) 3(3)         7 36 44 38 

8 10 (7) 6 (6) 3(3) 3(3) 5(5) 2(2) 5(4) 5(5)      10 30 40 35 

13 7(6) 4(4) 2(2) 3(3) 2(1) 2(1) 4(4) 4(3) 4(4) 2(2) 1(0) 1(1) 6(4) 8 13 42 35 

 

Reliability Testing and Editing of the Factors: The 8 factor solution was assessed in a number of ways. The 

analysis was repeated using alternative extractions and rotations, with pairwise and listwise deletion, using 

split-half reliability testing and following deletion of non-loading and unstable statements. The factor 

structure remained largely stable but highlighted unstable questions (switched their significant loading 

between factors) and questions that failed to load significantly across a range of solutions. After deletion of 

very unstable and non-loading questions alpha reliability testing was used to assess the internal consistency 

of each factor. Statements which did not contribute to internal consistency were deleted.  Table 3 shows the 

pattern matrix for the eight factor solution before deletion of statements. Statements in grey were deleted. 
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Reasons for deletion of each statement are given at the end of this section. Q24 in italics consistently  loaded 

onto the third factor across a range of alternative solutions, and therefore was used to form a small factor 

with Q55. Q30 consistently loaded significantly onto the sixth factor across a range of alternative solutions, 

and therefore was used to form a small factor with Q12 and Q14. The edited solution accounted for 45% of 

the total variance (see Table 4). 

Table 3: Factor Structure and Loadings for the Eight Factor Solution. Only significant loadings >.3 are 

shown.  Questions in grey were deleted. Questions in italics were moved to other factors based on the 

overall pattern of results over a number of extractions. 

  

Factor 

1 2 3 4 5 6 7 8 

Q15: I found that project partners were open to other 
disciplines and practices 

-.593               

Q56: I felt that partners trusted me to know what I was 
doing 

-.542   .315           

Q53: I found that collaboration arose naturally between 
people 

-.485               

Q22: I found my interests easily  aligned with those of 
project partners 

-.482               

Q60: Partners in the project were willing to share data and 
results 

-.468               

Q41: I found it difficult to interest partners in my ideas .438             .345 

Q26: I found it difficult to establish common ground with 
project partners 

.412       .300       

Q51: I found it difficult to establish a common 
understanding of terminologies and concepts 

.395               

Q23: The project made best use of resources across 
institutions 

-.372           -.342   

Q37: There was a good understanding of how each other’s 
institutions worked 

-.365               

Q30: I felt that the project should be more about 
generating new knowledge than practical solutions 

                

Q31: I wanted to have lots of contact with the project 
partners 

  .566             

Q32: Collaboration was essential to my work on the 
project 

  .555             

Q24: I was interested in finding ways to bridge between 
different project partners (e.g. across disciplines and 
practices) 

  .522             

Q35: I only collaborated because my institution required it   -.483             

Q20: I preferred to work alone   -.412             

Q58: I preferred sole authorship to co-authorship   -.390             

Q16: I preferred to stick to my own area of expertise                 

Q55: I was interested in the different language styles of 
project partners (e.g. from different disciplines and 
practices) 

    .590           

Q44: Academic researchers in the project were too 
focussed on producing journal articles 

    .341           
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Q59: The project blurred the boundaries between 
researchers and users 

    .315           

Q47: Researchers viewed users as objects of study                 

Q33: The project was recognised within my institution as a 
positive thing 

      -.703         

Q57: My institution didn’t think the project was relevant to 
them 

      .702         

Q46: My institution rewarded participation in this project       -.638         

Q27: I found that intellectual property protection got in 
the way of the research 

        .764       

Q17: Internal procedures got in the way of the project (e.g. 
contractual agreements and ethics applications) 

        .453       

Q36: Users in the project didn’t understand how time-
consuming collaborative research is 

        .417       

Q49: Users in the project had an understanding of how 
academic research works 

        -.353       

Q25: The project was all about negotiation         .309       

Q13: I had too many other work commitments to fully 
engage in the project 

                

Q21: I felt like the sole representative of my field                 

Q12: I felt it was important to communicate the results of 
the research in non-academic terms 

          .481     

Q14: I wanted the project to be inspired by practical 
problems 

          .365     

Q45: I felt that HEI partners should lead the project                 

Q50: I did not feel that the results of the research were 
credible 

            .710   

Q52: I was uncomfortable with some of the research 
approaches in the project 

            .609   

Q54: The academic research did not deliver what users 
needed 

            .574   

Q28: The project lacked the depth of purely academic 
research 

            .467   

Q11: There was a commitment to high quality research -.308           -.449   

Q48: The project provided a more efficient way of working                 

Q42: I felt the research was not taken seriously in my field                 

Q18: Academic research in the project did not provide 
answers fast enough 

                

Q29: There was no incentive to engage in the project                 

Q39: Methodologies introduced to the project by 
academic researchers were too complex 

              .590 

Q40: Users were too focused on the applied outcomes of 
the project 

              .506 

Q38: I found the language used by some project partners 
impenetrable 

              .470 

Q43: Researchers and users did not have enough 
opportunities to interact (e.g., for knowledge exchange) 

              .369 

Q34: Project partners preferred to stick to their 
established way of working 

              .312 
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Table 4: Total variance explained by the eight factor solution 

 

Factor 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Rotation Sums 

of Squared 

Loadings
a
 

Total % of Variance Cumulative % Total % of Variance Cumulative % Total 

1 8.885 24.681 24.681 8.393 23.313 23.313 5.914 

2 2.678 7.438 32.119 2.086 5.794 29.107 1.432 

3 1.842 5.116 37.236 1.333 3.704 32.812 2.756 

4 1.732 4.811 42.047 1.216 3.378 36.190 4.554 

5 1.548 4.299 46.346 .995 2.764 38.954 2.920 

6 1.424 3.957 50.303 .814 2.261 41.216 1.417 

7 1.361 3.780 54.082 .807 2.241 43.457 3.872 

8 1.197 3.324 57.407 .624 1.735 45.191 2.639 

 

Table 5: Alpha reliabilities of the edited factors 

 
Factor Cronbach’s 

Alpha 

1 .881 
2 .647 
3 .383 
4 .704 
5 .698 
6 .446 
7 .794 
8 .723 

 

Calculation of Factor Scores: Factor scores were calculated by taking the mean rating across all statements 

in each factor (with negative loadings taken into account). Scores were calculated in such a way that positive 

scores indicated enabling of collaboration and negative scores indicated an impediment. This involved 

reversing the polarity of all statements within some factors, or reversing the mean factor score of some 

factors. 
 

 

List of Deleted Statements 

Factor 1: Ease of Collaboration 

Q23 and Q48 were unstable (not always associated with Factor 1). They may represent a latent factor which 
is inter-related with many aspects of collaborative research. Resources issues are addressed in Section 2 of 
the questionnaire, and will also form part of the open box analysis. 

Q23: The project made best use of resources across institutions 

Q48: The project provided a more efficient way of working  
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Q37 failed to load significantly across a range of solutions and did not contribute to internal consistency.  

Q37: There was a good understanding of how each other’s institutions worked 

 

Factor 2: Collaborative Working Style 

Q16 failed to load significantly across a range of solutions and had a low communality: 

Q16: I preferred to stick to my own area of expertise 

 

Factor 3: Interest in Bridging Disciplines 

There were four statements associated with this factor, however two did not contribute to internal 
consistency (one of which, Q59, was also unstable): 

Q44: Academic researchers in the project were too focussed on producing journal articles 

Q59: The project blurred the boundaries between researchers and users 

 

Q47 did not load significantly onto the factor and was unstable. 

Q47: Researchers treated users like objects of study 

 

Factor 5: Internal Procedures and Working Practices 

Q13 and Q21 were associated with this factor but not significantly. They failed to load across a range of 
solutions. They were also unstable questions and had low communalities: 

Q13: I had too many other work commitments to fully engage in the project 

Q21: I felt like the sole representative of my field 

 

Factor 6: Practice-led Research 

Q45 failed to load across a range of solutions, and was unstable. In addition, it had a very low communality 
and the distribution of responses was biased towards the central neutral rating. 

Q45: I felt that HEI partners should lead the project 

 

Factor 7: Research Quality 

The following questions failed to load significantly across a range of solutions and were also unstable. 

Q42: I felt the research was not taken seriously in my field 

Q18: Academic research in the project did not provide answers fast enough 

Q29: There was no incentive to engage in the project 

 

Factor 8: Understanding Partners’ Research Approaches 

Q19 was associated with this factor but failed to load significantly across a range of solutions. It also had a 
low communality. Although it contributed to internal consistency, other questions were more strongly 
associated with the factor. 

Q19: Users in the project lacked the expertise to interpret research evidence 
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B. Results of statistical tests: Researchers, Researcher-Users and Users 

 

One-Way ANOVA Results: Tests of the difference between Researchers and Researcher-Users/Users 

combined in terms of attitude ratings 

Attitude Rating 

 
Researcher or User 

 One-Way 
ANOVA results  

Researchers 
Researcher-

Users 
Users 

Researcher-
Users/Users 

Total F P 

Outcome 
Satisfaction Rating 

Mean 5.70 5.22 5.40 5.29 5.50 
5.62 .019

 *
 SD 1.08 1.35 1.52 1.42 1.27 

Valid N 110 60 40 100 210 

Impact Satisfaction 
Rating 

Mean 5.29 4.95 5.05 4.99 5.15 
2.49 .116 SD 1.20 1.51 1.68 1.57 1.39 

Valid N 109 60 40 100 209 

Composite 
Achievement Rating  

Mean 2.71 2.64 2.56 2.61 2.66 

3.47 .064
*
 SD .33 .41 .47 .43 .39 

Valid N 109 58 39 97 206 

Factor 1: Ease of 
Collaboration 

Mean 5.61 5.48 5.85 5.29 5.50 
.01 .911 SD 1.15 1.04 .98 1.42 1.27 

Valid N 110 60 40 100 210 

Factor 2: 
Collaborative 
Working Style 

Mean 5.94 6.11 6.00 4.99 5.15 
1.23 .269 SD .88 .77 .73 1.57 1.39 

Valid N 110 60 40 100 209 

Factor 3: Interest in 
Bridging Disciplines 

Mean 5.30 5.31 5.04 2.61 2.66 
.47 .496 SD 1.11 1.09 1.12 .43 .39 

Valid N 110 60 40 97 206 

Factor 4: Institutional 
Recognition 

Mean 4.95 5.24 5.28 5.63 5.62 
3.04 .083

*
 SD 1.42 1.02 1.03 1.03 1.09 

Valid N 110 60 40 100 210 

Factor 5: Internal 
Procedures & 
Working Practices 

Mean 4.89 4.75 5.21 6.07 6.00 
.06 .808 SD 1.31 1.01 1.15 .75 .82 

Valid N 110 60 40 100 210 

Factor 6: Practice-Led 
Research 

Mean 5.55 5.53 5.83 5.20 5.25 
.57 .452 SD .91 1.13 .95 1.11 1.11 

Valid N 110 60 40 100 210 

Factor 7: Research 
Quality 

Mean 5.92 5.67 5.57 5.26 5.10 
3.43 .065

*
 SD 1.09 1.11 1.33 1.02 1.25 

Valid N 110 60 40 100 210 

Factor 8: 
Understanding 
Partners' Research 
Approaches 

Mean 5.13 5.00 5.08 4.93 4.91 

.40 .529 
SD 1.08 1.29 1.13 1.09 1.21 

Valid N 110 60 40 100 210 

Notes:*
 
= Significant, p ≤ .10, 2-tailed (p ≤ .05, 1-tailed).  
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Chi-squared Results: Tests of the association between Researcher/User status and personal goals 

 

Goal 

Research or User 

Chi-squared test 

results 

Researcher Researcher-

User 

User Total 

Count Column 

N % 

Count Column 

N % 

Count Column 

N % 

Count Column 

N % 

Knowledge exchange 

(sharing of ideas, evidence 

and expertise) 

Not a goal 60 54.5% 28 46.7% 21 52.5% 109 51.9% χ² .97 

Goal 50 45.5% 32 53.3% 19 47.5% 101 48.1% df 2 

Total 110 100% 60 100% 40 100% 210 100% Sig. .615 

Taking part in research that 

is relevant to practice 

Not a goal 63 57.3% 31 51.7% 19 47.5% 113 53.8% χ² 1.28 

Goal 47 42.7% 29 48.3% 21 52.5% 97 46.2% df 2 

Total 110 100% 60 100% 40 100% 210 100% Sig. .527 

Better understanding of 

cultural heritage 

Not a goal 59 53.6% 32 53.3% 30 75.0% 121 57.6% χ² 6.11 

Goal 51 46.4% 28 46.7% 10 25.0% 89 42.4% df 2 

Total 110 100% 60 100% 40 100% 210 100% Sig. .047
 *

 

Better care and conservation 

of cultural heritage 

Not a goal 71 64.5% 42 70.0% 14 35.0% 127 60.5% χ² 13.90 

Goal 39 35.5% 18 30.0% 26 65.0% 83 39.5% df 2 

Total 110 100% 60 100% 40 100% 210 100% Sig. .001
 *

 

Insights into and new 

knowledge in my field 

Not a goal 63 57.3% 40 66.7% 27 67.5% 130 61.9% χ² 2.11 

Goal 47 42.7% 20 33.3% 13 32.5% 80 38.1% df 2 

Total 110 100% 60 100% 40 100% 210 100% Sig. .348 

High quality research 

evidence 

Not a goal 67 60.9% 42 70.0% 23 57.5% 132 62.9% χ² 1.98 

Goal 43 39.1% 18 30.0% 17 42.5% 78 37.1% df 2 

Total 110 100% 60 100% 40 100% 210 100% Sig. .371 

Development of future 

research projects 

Not a goal 67 60.9% 40 66.7% 30 75.0% 137 65.2% χ² 2.64 

Goal 43 39.1% 20 33.3% 10 25.0% 73 34.8% df 2 

Total 110 100% 60 100% 40 100% 210 100% Sig. .267 

Access to experts in other 

institutions 

Not a goal 79 71.8% 39 65.0% 21 52.5% 139 66.2% Χ² 4.96 

Goal 31 28.2% 21 35.0% 19 47.5% 71 33.8% df 2 

Total 110 100% 60 100% 40 100% 210 100% Sig. .084
 *

 

The challenge (e.g. applying 

my knowledge in new 

contexts) 

Not a goal 70 63.6% 38 63.3% 35 87.5% 143 68.1% χ² 8.57 

Goal 40 36.4% 22 36.7% 5 12.5% 67 31.9% df 2 

Total 110 100% 60 100% 40 100% 210 100% Sig. .014
 *

 

Improved management of 

cultural heritage 

Not a goal 83 75.5% 39 65.0% 26 65.0% 148 70.5% χ² 2.75 

Goal 27 24.5% 21 35.0% 14 35.0% 62 29.5% df 2 

Total 110 100% 60 100% 40 100% 210 100% Sig. .253 

Access to resources (e.g. 

equipment, technology and 

datasets) 

Not a goal 77 70.0% 44 73.3% 28 70.0% 149 71.0% C χ² .23 

Goal 33 30.0% 16 26.7% 12 30.0% 61 29.0% df 2 

Total 110 100% 60 100% 40 100% 210 100% Sig. .891 

Learning from the process of 

collaboration 

 

Not a goal 76 69.1% 43 71.7% 31 77.5% 150 71.4% χ² 1.02 

Goal 34 30.9% 17 28.3% 9 22.5% 60 28.6% df 2 

Total 110 100% 60 100% 40 100% 210 100% Sig. .601 
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Not a goal 68 61.8% 51 85.0% 35 87.5% 154 73.3% χ² 15.74 

Goal 42 38.2% 9 15.0% 5 12.5% 56 26.7% df 2 

Total 110 100% 60 100% 40 100% 210 100% Sig. .000
 *

 

Development/assessment of 

new technologies and 

products 

Not a goal 85 77.3% 43 71.7% 32 80.0% 160 76.2% χ² 1.07 

Goal 25 22.7% 17 28.3% 8 20.0% 50 23.8% df 2 

Total 110 100% 60 100% 40 100% 210 100% Sig. .586 

My professional 

development (e.g. career 

progression, skills, 

confidence and reputation) 

Not a goal 77 70.0% 51 85.0% 36 90.0% 164 78.1% χ² 9.20 

Goal 33 30.0% 9 15.0% 4 10.0% 46 21.9% df 2 

Total 
110 100% 60 100% 40 100% 210 100% 

Sig. .010
 *

 

Stronger networks of 

researchers and users 

Not a goal 82 74.5% 48 80.0% 34 85.0% 164 78.1% χ² 2.05 

Goal 28 25.5% 12 20.0% 6 15.0% 46 21.9% df 2 

Total 110 100% 60 100% 40 100% 210 100% Sig. .358 

Better access to and use of 

cultural heritage 

Not a goal 84 76.4% 51 85.0% 32 80.0% 167 79.5% Χ² 1.79 

Goal 26 23.6% 9 15.0% 8 20.0% 43 20.5% df 2 

Total 110 100% 60 100% 40 100% 210 100% Sig. .410 

Standards and guidelines 

Not a goal 91 82.7% 47 78.3% 34 85.0% 172 81.9% Χ² .86 

Goal 19 17.3% 13 21.7% 6 15.0% 38 18.1% df 2 

Total 110 100% 60 100% 40 100% 210 100% Sig. .662 

Enhanced reputation of my 

institution 

Not a goal 94 85.5% 48 80.0% 30 75.0% 172 81.9% Χ² 2.37 

Goal 16 14.5% 12 20.0% 10 25.0% 38 18.1% df 2 

Total 110 100% 60 100% 40 100% 210 100% Sig. .306 

 New policy and strategy 

Not a goal 92 83.6% 52 86.7% 31 77.5% 175 83.3% Χ² 1.47 

Goal 18 16.4% 8 13.3% 9 22.5% 35 16.7% df 2 

Total 110 100% 60 100% 40 100% 210 100% Sig. .480 

Publications for practitioners 

(e.g. research summaries 

and guides) 

Not a goal 101 91.8% 52 86.7% 31 77.5% 184 87.6% Χ² 5.61 

Goal 9 8.2% 8 13.3% 9 22.5% 26 12.4% df 2 

Total 110 100% 60 100% 40 100% 210 100% Sig. .060
 *

 

 Income generation 

Not a goal 100 90.9% 51 85.0% 37 92.5% 188 89.5% Χ² 1.91 

Goal 10 9.1% 9 15.0% 3 7.5% 22 10.5% df 2 

Total 110 100% 60 100% 40 100% 210 100% Sig. .384 

Better skilled workforce 

Not a goal 99 90.0% 53 88.3% 36 90.0% 188 89.5% Χ² .13 

Goal 11 10.0% 7 11.7% 4 10.0% 22 10.5% df 2 

Total 110 100% 60 100% 40 100% 210 100% Sig. .939 

Employment opportunities 

in the sector† 

Not a goal 102 92.7% 55 91.7% 39 97.5% 196 93.3% Χ² 1.45 

Goal 8 7.3% 5 8.3% 1 2.5% 14 6.7% df 2 

Total 110 100% 60 100% 40 100% 210 100% Sig. .485 

Notes: *
 
= Significant, p ≤ .10, 2-tailed (p ≤ .05, 1-tailed).† 

= More than 20%  of cells have expected cell counts less than 

5, χ² test may be unreliable. 
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C. Technical Report on the Cluster Analysis 

Clustering Variables: The factor analysis of Section 3 of the Mind the Gap questionnaire resulted in eight 

factors. Factor scores were calculated and used to explore the cluster structure of the dataset. There were 

some strong correlations between factors, but no factors could be said to be collinear (r <.7), meaning that 

all factors were suitable for entering into the cluster analysis. 

Cases: All 210 respondents had a factor score on all eight factors, therefore all respondents were entered 

into the cluster analysis. Guidelines for sample size are not well defined for cluster analysis. However, a 

minimum of 2k has been suggested3. For eight factors this would require a sample size of 256, which 

exceeded the sample size in this study. Therefore, the analysis was repeated with the two least reliable 

factors deleted (Factor 3 and Factor 6), yielding a very similar solution.  

Hierachical Cluster Analysis: A hierarchical cluster analysis was chosen for an initial exploration of the 

cluster structure. Squared Euclidean distance (with standardisation) was the clustering metric, and Wards 

method was the linkage criterion. Wards method is agglomerative or bottom up: initially each case is treated 

as a cluster, clusters are merged on the basis that the addition of cases to a cluster reduces the variance of 

that cluster, as such Wards method minimises the variance of each cluster.  

Agglomeration Schedule: The agglomeration schedule shows the variance accounted for by all possible 

cluster solutions and was used to identify potential cluster solutions. There were 210 participants that were 

eligible to be entered into the cluster analysis, and therefore 210 possible solutions.  The bottom section of 

the agglomeration schedule was checked to identify the point at which the addition of clusters did not add 

to the variance explained. The schedule suggested a three, four or five cluster solution. 

Table 1: Final Entries in the Agglomeration Schedule 

Stage Cluster Combined Coefficients Stage Cluster First Appears Next Stage 

Cluster 1 Cluster 2 Cluster 1 Cluster 2 

202 6 22 863.401 186 193 208 

203 1 2 911.452 194 200 206 

204 4 18 962.102 189 198 206 

205 3 43 1012.891 201 197 207 

206 1 4 1099.415 203 204 208 

207 3 16 1196.625 205 196 209 

208 1 6 1303.089 206 202 209 

209 1 3 1672.000 208 207 0 

 
Dendogram: The dendogram (overleaf) shows the same information graphically as the agglomeration 

schedule, illustrating the stages at which new clusters form. The dendogram for this analysis showed a 

solution of 23 clusters, which could potentially be summarised under three, four or five clusters. 

                                                           
3 Formann, A.K. (1984). Die Latent-Class-Analyse: Einführung in die Theorie und Anwendung. Weinheim: Beltz. 
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Figure 1: Dendogram 
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K-means clustering was then used to extract three, four and five clusters from the data. Whereas Wards 

method minimises the variance of each cluster, K-means assigns cases to clusters based on their proximity to 

the cluster centre. The number of clusters is determined in advance. The three factor solution was chosen 

for further investigation as it had the most even spread of respondents across clusters, and because of the 

distinctiveness of each cluster in terms of the profile of factor scores. 

Reliability testing Because the order of cases in a dataset can affect the results of clustering (Wards 

method), the hierarchical analysis was repeated with the data file reversed, and also with a second 

randomisation. The k-means analysis was also repeated with the two least reliable factors (3 and 6) 

excluded. The three cluster solution was the most reliable, in that cluster membership was the most stable 

across a number of extractions.  

Cluster Profiles: Factor scores, satisfaction ratings and achievement ratings were calculated for each of the 

three clusters. The cluster profiles on the eight factor scores are shown in the main body of this report. 

Frequency of personal goals for each cluster were also calculated, as were characteristics of each cluster in 

terms of personal and project characteristics.  In order to generate cluster descriptions, tests were used to 

identify statistically significant differences between clusters. The results of these tests, along with the full 

data for the cluster profiles, are presented on the following pages. The results are summarised in the main 

body of this report.  
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One-Way ANOVA Results: Tests of the difference between the three clusters in terms of attitude ratings 

Attitude Rating 
Cluster 

One-way 
ANOVA results* 

Cluster 1 Cluster 2 Cluster 3 Total F p 

Outcome 
Satisfaction Rating 

Mean 4.66 a 5.93b 5.57b 5.50 
23.40 .000 SD 1.68 .79 1.04 1.27 

Valid N 58 110 42 210 

Impact Satisfaction 
Rating 

Mean 4.35 a 5.5
 
b 5.17b 5.15 

16.01 .000 SD 1.72 1.07 1.21 1.39 
Valid N 57 110 42 209 

Composite 
Achievement Rating  

Mean 2.40
 
a 2.77 b 2.74b 2.66 

21.84 .000 SD .51 .27 .26 .39 

Valid N 57 107 42 206 

Factor 1: Ease of 
Collaboration 

Mean 4.40a 6.25b 5.65c 5.62 
114.71 .000 SD 1.01 .59 .73 1.09 

Valid N 58 110 42 210 

Factor 2: 
Collaborative 
Working Style 

Mean 5.78
 
a 6.30b 5.52a 6.00 

19.37 .000 SD .84 .58 1.01 .82 
Valid N 58 110 42 210 

Factor 3: Interest in 
Bridging Disciplines 

Mean 5.28
 
a 5.51a 4.55b 5.25 

12.88 .000 SD .97 1.04 1.18 1.11 
Valid N 58 110 42 210 

Factor 4: Institutional 
Recognition 

Mean 4.88a 5.69b 3.84c 5.10 
51.07 .000 SD 1.15 .93 1.11 1.25 

Valid N 58 110 42 210 

Factor 5: Internal 
Procedures & 
Working Practices 

Mean 3.69a 5.51b 5.02c 4.91 
73.23 .000 SD 1.11 .83 .90 1.21 

Valid N 58 110 42 210 

Factor 6: Practice-Led 
Research 

Mean 5.62a 5.87a 4.84b 5.59 
19.45 .000 SD .94 .86 .99 .99 

Valid N 58 110 42 210 

Factor 7: Research 
Quality 

Mean 4.57a 6.39b 5.88c 5.78 
86.98 .000 SD 1.15 .61 .91 1.15 

Valid N 58 110 42 210 

Factor 8: 
Understanding 
Partners' Research 
Approaches 

Mean 3.98a 5.67b 5.07c 5.08 

66.26 .000 
SD .97 .88 .87 1.15 

Valid N 58 110 42 210 

Notes: 
*
All tests were significant, p ≤ .10, 2-tailed (p ≤ .05, 1-tailed). Means with differing subscripts within rows are 

significantly different to each other based on post hoc comparisons with a Bonferroni correction, p ≤ .05, 2-tailed. 
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Chi-squared Results: Tests of the association between cluster membership and personal goals 

 

 

Goal 

Cluster 

Chi-squared test 

Results 

Cluster 1 Cluster 2 Cluster 3 Total 

Count Column 

N % 

Count Column 

N % 

Count Column 

N % 

Count Column 

N % 

Knowledge exchange 

(sharing of ideas, evidence 

and expertise) 

Not a goal 30 51.7% 57 51.8% 22 52.4% 109 51.9% Χ² .005 

Goal 28 48.3% 53 48.2% 20 47.6% 101 48.1% df 2 

Total 58 100% 110 100% 42 100% 210 100% Sig. .998 

Taking part in research that 

is relevant to practice 

Not a goal 29 50.0% 58 52.7% 26 61.9% 113 53.8% Χ² 1.498 

Goal 29 50.0% 52 47.3% 16 38.1% 97 46.2% df 2 

Total 58 100% 110 100% 42 100% 210 100% Sig. .473 

Better understanding of 

cultural heritage 

Not a goal 39 67.2% 59 53.6% 23 54.8% 121 57.6% Χ² 3.054 

Goal 19 32.8% 51 46.4% 19 45.2% 89 42.4% df 2 

Total 58 100% 110 100% 42 100% 210 100% Sig. .217 

Better care and conservation 

of cultural heritage 

Not a goal 36 62.1% 64 58.2% 27 64.3% 127 60.5% Χ² .559 

Goal 22 37.9% 46 41.8% 15 35.7% 83 39.5% df 2 

Total 58 100% 110 100% 42 100% 210 100% Sig. .756 

Insights into and new 

knowledge in my field 

Not a goal 38 65.5% 66 60.0% 26 61.9% 130 61.9% Χ² .490 

Goal 20 34.5% 44 40.0% 16 38.1% 80 38.1% df 2 

Total 58 100% 110 100% 42 100% 210 100% Sig. .783 

High quality research 

evidence 

Not a goal 38 65.5% 65 59.1% 29 69.0% 132 62.9% Χ² 1.533 

Goal 20 34.5% 45 40.9% 13 31.0% 78 37.1% df 2 

Total 58 100% 110 100% 42 100% 210 100% Sig. .465 

Development of future 

research projects 

Not a goal 37 63.8% 71 64.5% 29 69.0% 137 65.2% Χ² .345 

Goal 21 36.2% 39 35.5% 13 31.0% 73 34.8% df 2 

Total 58 100% 110 100% 42 100% 210 100% Sig. .841 

Access to experts in other 

institutions 

Not a goal 39 67.2% 72 65.5% 28 66.7% 139 66.2% Χ² .060 

Goal 19 32.8% 38 34.5% 14 33.3% 71 33.8% df 2 

Total 58 100% 110 100% 42 100% 210 100% Sig. .971 

The challenge (e.g. applying 

my knowledge in new 

contexts) 

Not a goal 39 67.2% 75 68.2% 29 69.0% 143 68.1% Χ² .037 

Goal 19 32.8% 35 31.8% 13 31.0% 67 31.9% df 2 

Total 58 100% 110 100% 42 100% 210 100% Sig. .981 

Improved management of 

cultural heritage 

Not a goal 35 60.3% 79 71.8% 34 81.0% 148 70.5% Χ² 5.172 

Goal 23 39.7% 31 28.2% 8 19.0% 62 29.5% df 2 

Total 58 100% 110 100% 42 100% 210 100% Sig. .075
*
 

Access to resources (e.g. 

equipment, technology and 

datasets) 

Not a goal 39 67.2% 86 78.2% 24 57.1% 149 71.0% Χ² 7.063 

Goal 19 32.8% 24 21.8% 18 42.9% 61 29.0% df 2 

Total 58 100% 110 100% 42 100% 210 100% Sig. .029
*
 

Learning from the process of 

collaboration 

Not a goal 40 69.0% 81 73.6% 29 69.0% 150 71.4% Χ² .552 

Goal 18 31.0% 29 26.4% 13 31.0% 60 28.6% df 2 

Total 58 100% 110 100% 42 100% 210 100% Sig. .759 
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Not a goal 44 75.9% 84 76.4% 26 61.9% 154 73.3% Χ² 3.511 

Goal 14 24.1% 26 23.6% 16 38.1% 56 26.7% df 2 

Total 58 100% 110 100% 42 100% 210 100% Sig. .173 

Development/assessment of 

new technologies and 

products 

Not a goal 43 74.1% 87 79.1% 30 71.4% 160 76.2% Χ² 1.170 

Goal 15 25.9% 23 20.9% 12 28.6% 50 23.8% df 2 

Total 58 100% 110 100% 42 100% 210 100% Sig. .557 

My professional 

development (e.g. career 

progression, skills, 

confidence and reputation) 

Not a goal 46 79.3% 87 79.1% 31 73.8% 164 78.1% Χ² .565 

Goal 12 20.7% 23 20.9% 11 26.2% 46 21.9% df 2 

Total 58 100% 110 100% 42 100% 210 100% Sig. .754 

Stronger networks of 

researchers and users 

Not a goal 46 79.3% 83 75.5% 35 83.3% 164 78.1% Χ² 1.172 

Goal 12 20.7% 27 24.5% 7 16.7% 46 21.9% df 2 

Total 58 100% 110 100% 42 100% 210 100% Sig. .557 

Better access to and use of 

cultural heritage 

Not a goal 45 77.6% 87 79.1% 35 83.3% 167 79.5% Χ² .521 

Goal 13 22.4% 23 20.9% 7 16.7% 43 20.5% df 2 

Total 58 100% 110 100% 42 100% 210 100% Sig. .771 

Standards and guidelines 

Not a goal 37 63.8% 99 90.0% 36 85.7% 172 81.9% Χ² 18.112 

Goal 21 36.2% 11 10.0% 6 14.3% 38 18.1% df 2 

Total 58 100% 110 100% 42 100% 210 100% Sig. .000
 * 

 

Enhanced reputation of my 

institution 

Not a goal 47 81.0% 88 80.0% 37 88.1% 172 81.9% Χ² 1.385 

Goal 11 19.0% 22 20.0% 5 11.9% 38 18.1% df 2 

Total 58 100% 110 100% 42 100% 210 100% Sig. .500 

 New policy and strategy 

Not a goal 47 81.0% 90 81.8% 38 90.5% 175 83.3% Χ² 1.945 

Goal 11 19.0% 20 18.2% 4 9.5% 35 16.7% df 2 

Total 58 100% 110 100% 42 100% 210 100% Sig. .378 

Publications for practitioners 

(e.g. research summaries 

and guides) 

Not a goal 48 82.8% 96 87.3% 40 95.2% 184 87.6% Χ² 3.523 

Goal 10 17.2% 14 12.7% 2 4.8% 26 12.4% df 2 

Total 58 100% 110 100% 42 100% 210 100% Sig. .172 

 Income generation 

Not a goal 49 84.5% 100 90.9% 39 92.9% 188 89.5% Χ² 2.294 

Goal 9 15.5% 10 9.1% 3 7.1% 22 10.5% df 2 

Total 58 100% 110 100% 42 100% 210 100% Sig. .318 

Better skilled workforce 

Not a goal 52 89.7% 99 90.0% 37 88.1% 188 89.5% Χ² .119 

Goal 6 10.3% 11 10.0% 5 11.9% 22 10.5% df 2 

Total 58 100% 110 100% 42 100% 210 100% Sig. .942 

Employment opportunities 

in the sector† 

Not a goal 53 91.4% 105 95.5% 38 90.5% 196 93.3% Χ² 1.702 

Goal 5 8.6% 5 4.5% 4 9.5% 14 6.7% df 2 

Total 58 100% 110 100% 42 100% 210 100% Sig. .427 

Notes: *
 
= Significant, p ≤ .10, 2-tailed (p ≤ .05, 1-tailed). . † = More than 20% of cells have expected cell counts less than 

5; χ² test may be unreliable. 
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Chi-square Results: Tests of associations between cluster membership and respondent and project 

characteristics 

 Cluster 

Χ² test results 
Cluster 1 Cluster 2 Cluster 3 Total 

Count 
Column 

N % 
Count 

Column 
N % 

Count 
Column 

N % 
Count 

Column 
N % 

Researcher or 
User 

Researcher 27 46.6% 54 49.1% 29 69.0% 110 52.4% 
Χ² 
df 

Sig. 

6.45 
4 
.168 

Researcher-User 20 34.5% 32 29.1% 8 19.0% 60 28.6% 
User 11 19.0% 24 21.8% 5 11.9% 40 19.0% 
Total 58 100% 110 100% 42 100% 210 100% 

Place of 
employment/ 
study 

HEI 28 48.3% 60 54.5% 23 54.8% 111 52.9% Χ² 
df 

Sig. 

.68 
2 
.713 

Non-HEI 30 51.7% 50 45.5% 19 45.2% 99 47.1% 
Total 58 100% 110 100% 42 100% 210 100% 

Also worked in 
another 
institution 

Other Type of Institution 24 41.4% 41 37.3% 16 38.1% 81 38.6% Χ² 
df 

Sig. 

.28  .275 
2 
.871 

None or the Same 34 58.6% 69 62.7% 26 61.9% 129 61.4% 
Total 58 100% 110 100% 42 100% 210 100% 

Type of 
institution 
worked at 

HEI Only 15 25.9% 28 25.5% 14 33.3% 57 27.1% 
Χ² 
df 

Sig. 

1.64 
4 
.802 

Non-HEI Only 19 32.8% 41 37.3% 12 28.6% 72 34.3% 
Both 24 41.4% 41 37.3% 16 38.1% 81 38.6% 
Total 58 100% 110 100% 42 100% 210 100% 

Discipline 
A&H and Social Sciences 15 28.8% 37 42.0% 16 38.1% 68 37.4% Χ² 

df 
Sig. 

2.45 
2 
.294 

STEM  37 71.2% 51 58.0% 26 61.9% 114 62.6% 
Total 52 100% 88 100% 42 100% 182 100% 

Subject 
Specialism 

A STEM subject  13 27.1% 19 21.1% 15 45.5% 47 27.5% 
Χ² 
df 

Sig. 

9.73 
6 
.137 

Conservation 14 29.2% 27 30.0% 5 15.2% 46 26.9% 
Conservation Science 14 29.2% 22 24.4% 6 18.2% 42 24.6% 
Arts & Humanities 7 14.6% 22 24.4% 7 21.2% 36 21.1% 
Total 48 100% 90 100% 33 100% 171 100% 

Number of 
other subjects 
in the project 

1 or 2 subjects 7 12.5% 33 30.0% 14 33.3% 54 26.0% 
Χ² 
df 

Sig. 

11.61 
6 
.071

*
 

3 subjects 9 16.1% 22 20.0% 11 26.2% 42 20.2% 
4 or 5 subjects 21 37.5% 29 26.4% 9 21.4% 59 28.4% 
6 or more subjects 19 33.9% 26 23.6% 8 19.0% 53 25.5% 
Total 56 100% 110 100% 42 100% 208 100% 

Number of 
other partners 
in the project 

1 or 2 partners 11 19.0% 38 34.9% 14 33.3% 63 30.1% 
Χ² 
df 

Sig. 

13.48 
6 
.036

*
 

3 or 4 partners 22 37.9% 29 26.6% 16 38.1% 67 32.1% 
5 or 6 partners 5 8.6% 21 19.3% 4 9.5% 30 14.4% 
7 or more partners 20 34.5% 21 19.3% 8 19.0% 49 23.4% 
Total 58 100% 109 100% 42 100% 209 100% 

Number of 
other people in 
the project 

Up to 5 people 13 23.2% 35 34.0% 13 31.7% 61 30.5% 
Χ² 
df 

Sig. 

8.58 
6 
.198 

6-8 people 12 21.4% 24 23.3% 8 19.5% 44 22.0% 
9-15 people 12 21.4% 29 28.2% 11 26.8% 52 26.0% 
16 or more people 19 33.9% 15 14.6% 9 22.0% 43 21.5% 
Total 56 100% 103 100% 41 100% 200 100% 

Experience of 
collaborative 
research 
(years) 

0-5 years 21 37.5% 25 23.8% 19 47.5% 65 32.3% 
Χ² 
df 

Sig. 

11.46 
6 
.075* 

6-10 years 8 14.3% 27 25.7% 6 15.0% 41 20.4% 
11-20 years 17 30.4% 27 25.7% 10 25.0% 54 26.9% 
>20 years 10 17.9% 26 24.8% 5 12.5% 41 20.4% 
Total 56 100% 105 100% 40 100% 201 100% 

Experience of 
collaborative 
research 
(projects) 

1 or 2 Projects 14 24.1% 21 19.4% 14 34.1% 49 23.7% 
Χ² 
df 

Sig. 

9.74 
6 
.136 

3-5  Projects 21 36.2% 32 29.6% 13 31.7% 66 31.9% 
6-10 Projects 7 12.1% 31 28.7% 7 17.1% 45 21.7% 
>10 Projects 16 27.6% 24 22.2% 7 17.1% 47 22.7% 
Total 58 100% 108 100% 41 100% 207 100% 

Role in the 
project 

Project 
Manager/Supervisor  

30 57.7% 50 48.5% 17 41.5% 97 49.5% 
Χ² 
df 

Sig. 

3.77 
4 
.437 

Partners 10 19.2% 32 31.1% 14 34.1% 56 28.6% 
Junior/Student 12 23.1% 21 20.4% 10 24.4% 43 21.9% 
Total 52 100% 103 100% 41 100% 196 100% 

Notes: *
 
= Significant, p ≤ .10, 2-tailed (p ≤ .05, 1-tailed).   
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D. Pearson correlations: Factor scores with satisfaction and achievement ratings 

 

 
 Outcome 

Satisfaction 
Rating 

Impact 
Satisfaction 

Rating 

Mean 
Achievement 

Rating 

Factor 1: Ease of Collaboration 
Pearson Correlation .508

*
 .434

*
 .514

*
 

Sig. (2-tailed) .000 .000 .000 
N 210 209 206 

Factor 2: Collaborative 
Working Style 

Pearson Correlation .243
*
 .161

*
 .179

*
 

Sig. (2-tailed) .000 .020 .010 
N 210 209 206 

Factor 3: Interest in Bridging 
Disciplines 

Pearson Correlation .058 .042 .031 
Sig. (2-tailed) .403 .550 .660 
N 210 209 206 

Factor 4: Institutional 
Recognition 

Pearson Correlation .222
*
 .232

*
 .131 

Sig. (2-tailed) .001 .001 .062 
N 210 209 206 

Factor 5: Internal Procedures & 
Working Practices 

Pearson Correlation .217
*
 .162

*
 .225

*
 

Sig. (2-tailed) .002 .019 .001 
N 210 209 206 

Factor 6: Practice-Led Research 
Pearson Correlation .118 .100 .093 
Sig. (2-tailed) .089 .148 .184 
N 210 209 206 

Factor 7: Research Quality 
Pearson Correlation .622

*
 .534

*
 .500

*
 

Sig. (2-tailed) .000 .000 .000 
N 210 209 206 

Factor 8: Understanding 
Partners' Research Approaches 

Pearson Correlation .359
*
 .292

*
 .295

*
 

Sig. (2-tailed) .000 .000 .000 
N 210 209 206 

Notes*
 
= Significant, p ≤ .10, 2-tailed (p ≤ .05, 1-tailed). 
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E. Results of statistical tests: Project size 

 

One-Way ANOVA Results: Tests of the difference between projects of differing sizes (people) in terms of 

attitude ratings 

Attitude Rating 

 
Number of Other People 

 One-Way ANOVA 
results  

Up to 5 other 
people 

6 to 8 other  
people 

9-15 other 
people 

16 or more 
other people 

Total F P 

Outcome Satisfaction 
Rating 

Mean 5.44 5.64 5.58 5.40 5.51 
.356 

 
.785 

 
SD 1.44 1.33 .94 1.38 1.28 
Valid N 61 44 52 43 200 

Impact Satisfaction 
Rating 

Mean 4.90 5.42 5.38 4.91 5.14 
2.075 

 
.105 

 
SD 1.58 1.30 1.09 1.57 1.41 
Valid N 61 43 52 43 199 

Composite 
Achievement Rating  

Mean 2.62 2.64 2.71 2.69 2.66 
.620 

 
.603 

 
SD .45 .42 .29 .35 .38 

Valid N 60 42 52 42 196 

Factor 1: Ease of 
Collaboration 

Mean 5.70 5.61 5.65 5.38 5.60 
.783 

 
.505 

 
SD 1.13 1.05 1.19 .97 1.09 
Valid N 61 44 52 43 200 

Factor 2: Collaborative 
Working Style 

Mean 5.94 6.17 6.06 5.97 6.03 
.800 

 
.495 

 
SD .79 .79 .85 .81 .81 
Valid N 61 44 52 43 200 

Factor 3: Interest in 
Bridging Disciplines 

Mean 5.32 5.09 5.36 5.28 5.27 
.528 

 
.663 

 
SD .97 1.12 1.18 1.20 1.10 
Valid N 61 44 52 43 200 

Factor 4: Institutional 
Recognition 

Mean 5.22 5.18 5.00 4.88 5.08 
.769 

 
.513 

 
SD 1.31 1.21 1.40 1.05 1.26 
Valid N 61 44 52 43 200 

Factor 5: Internal 
Procedures & Working 
Practices 

Mean 5.08 4.98 4.86 4.53 4.88 
1.894 

 
.132 

 
SD 1.00 1.21 1.48 1.11 1.22 
Valid N 61 44 52 43 200 

Factor 6: Practice-Led 
Research 

Mean 5.42 5.65 5.88 5.50 5.61 
2.449 

 
.065

*
 

 
SD .97 1.06 .90 .89 .97 
Valid N 61 44 52 43 200 

Factor 7: Research 
Quality 

Mean 5.86
 
a 5.96  5.98

 
 5.25

 
b 5.78 

4.209 
 

.007
*
 

 
SD 1.08 1.11 1.05 1.28 1.15 
Valid N 61 44 52 43 200 

Factor 8: Understanding 
Partners' Research 
Approaches 

Mean 5.24 5.10 5.14 4.69 5.07 
2.125 .098

*
 SD 1.05 1.11 1.24 1.18 1.15 

Valid N 61 44 52 43 200 

Notes: *
 
= Significant, p ≤ .10, 2-tailed (p ≤ .05, 1-tailed). Means with differing subscripts within rows are significantly 

different to each other based on post hoc comparisons with a Bonferroni correction, p ≤ .05, 2-tailed. 
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One-Way ANOVA Results: Tests of the difference between projects of differing sizes (partners) in terms of 

attitude ratings 

Attitude Rating 

 
Number of Other Partners 

 One-Way ANOVA 
results  

1 or 2 other 
partners 

3 or 4 other 
partners 

5 or 6 other 
partners 

7 or more 
other partners 

Total F P 

Outcome Satisfaction 
Rating 

Mean 5.67 5.43 5.50 5.39 5.50 
.550 

 
.649 

 
SD 1.30 1.42 .90 1.22 1.27 
Valid N 63 67 30 49 209 

Impact Satisfaction 
Rating 

Mean 5.13 5.18 5.37 4.98 5.14 
.493 

 
.687 

 
SD 1.50 1.38 1.10 1.46 1.40 
Valid N 62 67 30 49 208 

Composite 
Achievement Rating  

Mean 2.63 2.67 2.64 2.68 2.66 
.178 

 
.911 

 
SD .42 .44 .30 .30 .39 

Valid N 62 65 29 49 205 

Factor 1: Ease of 
Collaboration 

Mean 5.89 5.47 5.73 5.37 5.61 
2.705 

 
.046

 *
 

 
SD 1.06 1.19 .85 1.05 1.09 
Valid N 63 67 30 49 209 

Factor 2: Collaborative 
Working Style 

Mean 6.15 5.91 6.01 5.92 6.00 
1.066 

 
.364 

 
SD .65 .91 .94 .82 .82 
Valid N 63 67 30 49 209 

Factor 3: Interest in 
Bridging Disciplines 

Mean 5.21 5.17 5.50 5.28 5.26 
.643 

 
.588 

 
SD 1.09 1.07 1.11 1.20 1.11 
Valid N 63 67 30 49 209 

Factor 4: Institutional 
Recognition 

Mean 5.22 5.00 5.23 4.96 5.09 
.665 

 
.575 

 
SD 1.30 1.30 1.30 1.08 1.25 
Valid N 63 67 30 49 209 

Factor 5: Internal 
Procedures & Working 
Practices 

Mean 5.24a 4.70 5.11 4.64b 4.91 
3.495 

 
.017

 *
 

 
SD .98 1.26 1.22 1.29 1.21 
Valid N 63 67 30 49 209 

Factor 6: Practice-Led 
Research 

Mean 5.62 5.38 a 6.04 b 5.59 5.60 
3.290 

 
.022

 *
 

 
SD 1.03 1.02 .67 .98 .99 
Valid N 63 67 30 49 209 

Factor 7: Research 
Quality 

Mean 5.99 5.73 5.88 5.51 5.78 
1.774 

 
.153 

 
SD .99 1.27 1.04 1.20 1.15 
Valid N 63 67 30 49 209 

Factor 8: Understanding 
Partners' Research 
Approaches 

Mean 5.46 a 4.93 b 5.22 4.68b 5.08 
5.079 .002

 *
 SD 1.00 1.13 1.06 1.27 1.15 

Valid N 63 67 30 49 209 

Notes: *
 
= Significant, p ≤ .10, 2-tailed (p ≤ .05, 1-tailed).

 
Means with differing subscripts within rows are significantly 

different to each other based on post hoc comparisons with a Bonferroni correction, p ≤ .05, 2-tailed. 
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One-Way ANOVA Results: Tests of the difference between projects of differing sizes (subjects) in terms of 

attitude ratings 

Attitude Rating 

 
Number of Other Subjects 

 One-Way ANOVA 
results  

1 or 2 other 
partners 

3 or 4 other 
partners 

5 or 6 other 
partners 

7 or more 
other partners 

Total F p 

Outcome Satisfaction 
Rating 

Mean 5.52 5.60 5.42 5.53 5.51 
.157 

 
.925 

 
SD 1.38 1.31 1.28 1.12 1.27 
Valid N 54 42 59 53 208 

Impact Satisfaction 
Rating 

Mean 5.28 5.07 5.12 5.11 5.15 
.213 

 
.887 

 
SD 1.45 1.44 1.39 1.35 1.40 
Valid N 54 42 58 53 207 

Composite 
Achievement Rating  

Mean 2.69 2.61 2.60 2.72 2.66 
1.173 

 
.321 

 
SD .45 .36 .40 .32 .39 

Valid N 51 42 58 53 204 

Factor 1: Ease of 
Collaboration 

Mean 5.97a 5.73 5.29 b 5.57 5.63 
3.973 

 
.009* 

 
SD .91 .95 1.15 1.20 1.09 
Valid N 54 42 59 53 208 

Factor 2: Collaborative 
Working Style 

Mean 6.04 6.07 5.87 6.09 6.01 
.841 

 
.473 

 
SD .82 .75 .74 .93 .81 
Valid N 54 42 59 53 208 

Factor 3: Interest in 
Bridging Disciplines 

Mean 5.26 5.13 5.25 5.34 5.25 
.278 

 
.841 

 
SD 1.03 1.15 1.18 1.07 1.10 
Valid N 54 42 59 53 208 

Factor 4: Institutional 
Recognition 

Mean 5.18 5.25 5.05 4.95 5.10 
.554 

 
.646 

 
SD 1.22 1.32 1.23 1.31 1.26 
Valid N 54 42 59 53 208 

Factor 5: Internal 
Procedures & Working 
Practices 

Mean 5.08 5.09 4.80 4.81 4.93 
.976 

 
.405 

 
SD 1.09 1.07 1.27 1.26 1.18 
Valid N 54 42 59 53 208 

Factor 6: Practice-Led 
Research 

Mean 5.52 5.71 5.57 5.57 5.58 
.289 

 
.833 

 
SD 1.00 1.03 1.03 .90 .99 
Valid N 54 42 59 53 208 

Factor 7: Research 
Quality 

Mean 6.08 a 5.96 5.47 b 5.73 5.79 
3.164 

 
.026* 

 
SD 1.02 1.12 1.20 1.19 1.15 
Valid N 54 42 59 53 208 

Factor 8: Understanding 
Partners' Research 
Approaches 

Mean 5.46 a 5.11 4.88 b 4.94 5.09 
2.879 .037* SD .96 1.07 1.18 1.29 1.15 

Valid N 54 42 59 53 208 

Notes:
 *

 
= Significant, p ≤ .10, 2-tailed (p ≤ .05, 1-tailed).  Means with differing subscripts within rows are significantly 

different to each other based on post hoc comparisons with a Bonferroni correction, p ≤ .05, 2-tailed. 
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F. Results of statistical tests: Project roles 

 

One-Way ANOVA Results: Tests of the difference between project roles in terms of attitude ratings 

 

Notes: *
 
= Significant, p ≤ .10, 2-tailed (p ≤ .05, 1-tailed).

 
Means with differing subscripts within rows are significantly 

different to each other based on post hoc comparisons with a Bonferroni correction, p ≤ .05, 2-tailed. 

  

Attitude Rating 

Role 
One-way 

ANOVA results 

Project 
Managers/ 
Supervisors 

Partners 
Junior/Student 

Researchers 
Total F p 

Outcome 
Satisfaction Rating 

Mean 5.44 5.75 5.60 5.57 
1.168 

 
.313 

 
SD 1.31 1.16 1.03 1.21 

Valid N 97 56 43 196 

Impact Satisfaction 
Rating 

Mean 5.23 5.38 5.00 5.22 
.944 

 
.391 

 
SD 1.34 1.32 1.36 1.34 

Valid N 97 56 42 195 

Composite 
Achievement Rating  

Mean 2.67 2.67 2.69 2.67 
.060 

 
.942 

 
SD .42 .34 .29 .37 

Valid N 95 54 43 192 

Factor 1: Ease of 
Collaboration 

Mean 5.53 5.92 5.51 5.64 
2.865 

 
.059

*
 

 
SD 1.11 .96 1.00 1.05 

Valid N 97 56 43 196 

Factor 2: 
Collaborative 
Working Style 

Mean 6.15a 6.21a 5.58b 6.04 
9.990 

 
.000

*
 

 
SD .78 .64 .91 .81 

Valid N 97 56 43 196 

Factor 3: Interest in 
Bridging Disciplines 

Mean 5.30 5.40 5.02 5.27 
1.479 

 
.230 

 
SD 1.11 1.05 1.19 1.12 

Valid N 97 56 43 196 

Factor 4: Institutional 
Recognition 

Mean 4.98 5.19 5.25 5.10 
.916 

 
.402 

 
SD 1.32 1.21 1.22 1.27 

Valid N 97 56 43 196 

Factor 5: Internal 
Procedures & 
Working Practices 

Mean 4.62a 5.22b 5.21b 4.92 
6.090 

 
.003

*
 

 
SD 1.30 1.12 1.05 1.23 

Valid N 97 56 43 196 

Factor 6: Practice-Led 
Research 

Mean 5.60 5.56 5.72 5.61 
.342 

 
.711 

 
SD .98 1.05 .91 .98 

Valid N 97 56 43 196 

Factor 7: Research 
Quality 

Mean 5.73 6.06 5.78 5.83 
1.616 

 
.201 

 
SD 1.15 1.15 .97 1.12 

Valid N 97 56 43 196 

Factor 8: 
Understanding 
Partners' Research 
Approaches 

Mean 4.97 5.32 5.08 5.10 

1.605 .204 
SD 1.23 1.11 1.05 1.16 

Valid N 97 56 43 196 
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Chi-squared Results: Tests of the association between project role and personal goals 

 

Goal 

Role 

Chi-squared test 

Results 

Project 
Managers/ 
Supervisors 

Partners 
Junior/Student 

Researchers 

Total 

Count Column 

N % 

Count Column 

N % 

Count Column 

N % 

Count Column 

N % 

Knowledge exchange 

(sharing of ideas, evidence 

and expertise) 

Not a goal 51 52.6% 28 50.0% 24 55.8% 103 52.6% Χ² .330 

Goal 46 47.4% 28 50.0% 19 44.2% 93 47.4% df 2 

Total 97 100% 56 100% 43 100% 196 100% Sig. .848 

Taking part in research that 

is relevant to practice 

Not a goal 59 60.8% 30 53.6% 18 41.9% 107 54.6% Χ² 4.355 

Goal 38 39.2% 26 46.4% 25 58.1% 89 45.4% df 2 

Total 97 100% 56 100% 43 100% 196 100% Sig. .113 

Better understanding of 

cultural heritage 

Not a goal 55 56.7% 31 55.4% 26 60.5% 112 57.1% Χ² .274 

Goal 42 43.3% 25 44.6% 17 39.5% 84 42.9% df 2 

Total 97 100% 56 100% 43 100% 196 100% Sig. .872 

Better care and conservation 

of cultural heritage 

Not a goal 62 63.9% 30 53.6% 27 62.8% 119 60.7% Χ² 1.693 

Goal 35 36.1% 26 46.4% 16 37.2% 77 39.3% df 2 

Total 97 100% 56 100% 43 100% 196 100% Sig. .429 

Insights into and new 

knowledge in my field 

Not a goal 59 60.8% 38 67.9% 24 55.8% 121 61.7% Χ² 1.561 

Goal 38 39.2% 18 32.1% 19 44.2% 75 38.3% df 2 

Total 97 100% 56 100% 43 100% 196 100% Sig. .458 

High quality research 

evidence 

Not a goal 57 58.8% 39 69.6% 28 65.1% 124 63.3% Χ² 1.890 

Goal 40 41.2% 17 30.4% 15 34.9% 72 36.7% df 2 

Total 97 100% 56 100% 43 100% 196 100% Sig. .389 

Development of future 

research projects 

Not a goal 59 60.8% 38 67.9% 30 69.8% 127 64.8% Χ² 1.367 

Goal 38 39.2% 18 32.1% 13 30.2% 69 35.2% df 2 

Total 97 100% 56 100% 43 100% 196 100% Sig. .505 

Access to experts in other 

institutions 

Not a goal 62 63.9% 33 58.9% 33 76.7% 128 65.3% Χ² 3.571 

Goal 35 36.1% 23 41.1% 10 23.3% 68 34.7% df 2 

Total 97 100% 56 100% 43 100% 196 100% Sig. .168 

The challenge (e.g. applying 

my knowledge in new 

contexts) 

Not a goal 65 67.0% 44 78.6% 24 55.8% 133 67.9% Χ² 5.839 

Goal 32 33.0% 12 21.4% 19 44.2% 63 32.1% df 2 

Total 97 100% 56 100% 43 100% 196 100% Sig. .054* 

Improved management of 

cultural heritage 

Not a goal 69 71.1% 35 62.5% 34 79.1% 138 70.4% Χ² 3.254 

Goal 28 28.9% 21 37.5% 9 20.9% 58 29.6% df 2 

Total 97 100% 56 100% 43 100% 196 100% Sig. .197 

Access to resources (e.g. 

equipment, technology and 

datasets) 

Not a goal 68 70.1% 34 60.7% 35 81.4% 137 69.9% Χ² 4.948 

Goal 29 29.9% 22 39.3% 8 18.6% 59 30.1% df 2 

Total 97 100% 56 100% 43 100% 196 100% Sig. .084* 

Learning from the process of 

collaboration 

Not a goal 72 74.2% 42 75.0% 28 65.1% 142 72.4% Χ² 1.494 

Goal 25 25.8% 14 25.0% 15 34.9% 54 27.6% df 2 

Total 97 100% 56 100% 43 100% 196 100% Sig. .474 
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Peer reviewed journal 

articles 

Not a goal 67 69.1% 47 83.9% 26 60.5% 140 71.4% Χ² 7.084 

Goal 30 30.9% 9 16.1% 17 39.5% 56 28.6% df 2 

Total 97 100% 56 100% 43 100% 196 100% Sig. .029
*
 

Development/assessment of 

new technologies and 

products 

Not a goal 78 80.4% 40 71.4% 32 74.4% 150 76.5% Χ² 1.732 

Goal 19 19.6% 16 28.6% 11 25.6% 46 23.5% df 2 

Total 97 100% 56 100% 43 100% 196 100% Sig. .421 

My professional 

development (e.g. career 

progression, skills, 

confidence and reputation) 

Not a goal 81 83.5% 50 89.3% 20 46.5% 151 77.0% Χ² 29.697 

Goal 16 16.5% 6 10.7% 23 53.5% 45 23.0% df 2 

Total 97 100% 56 100% 43 100% 196 100% Sig. .000
*
 

Stronger networks of 

researchers and users 

Not a goal 75 77.3% 43 76.8% 34 79.1% 152 77.6% Χ² .079 

Goal 22 22.7% 13 23.2% 9 20.9% 44 22.4% df 2 

Total 97 100% 56 100% 43 100% 196 100% Sig. .961 

Better access to and use of 

cultural heritage 

Not a goal 77 79.4% 43 76.8% 37 86.0% 157 80.1% Χ² 1.371 

Goal 20 20.6% 13 23.2% 6 14.0% 39 19.9% df 2 

Total 97 100% 56 100% 43 100% 196 100% Sig. .504 

Standards and guidelines 

Not a goal 75 77.3% 50 89.3% 35 81.4% 160 81.6% Χ² 3.393 

Goal 22 22.7% 6 10.7% 8 18.6% 36 18.4% df 2 

Total 97 100% 56 100% 43 100% 196 100% Sig. .183 

Enhanced reputation of my 

institution 

Not a goal 82 84.5% 44 78.6% 36 83.7% 162 82.7% Χ² .925 

Goal 15 15.5% 12 21.4% 7 16.3% 34 17.3% df 2 

Total 97 100% 56 100% 43 100% 196 100% Sig. .630 

 New policy and strategy 

Not a goal 77 79.4% 47 83.9% 39 90.7% 163 83.2% Χ² 2.758 

Goal 20 20.6% 9 16.1% 4 9.3% 33 16.8% df 2 

Total 97 100% 56 100% 43 100% 196 100% Sig. .252 

Publications for practitioners 

(e.g. research summaries 

and guides) 

Not a goal 82 84.5% 50 89.3% 39 90.7% 171 87.2% Χ² 1.310 

Goal 15 15.5% 6 10.7% 4 9.3% 25 12.8% df 2 

Total 97 100% 56 100% 43 100% 196 100% Sig. .519 

 Income generation 

Not a goal 87 89.7% 50 89.3% 39 90.7% 176 89.8% Χ² .055 

Goal 10 10.3% 6 10.7% 4 9.3% 20 10.2% df 2 

Total 97 100% 56 100% 43 100% 196 100% Sig. .973 

Better skilled workforce 

Not a goal 85 87.6% 50 89.3% 41 95.3% 176 89.8% Χ² 1.960 

Goal 12 12.4% 6 10.7% 2 4.7% 20 10.2% df 2 

Total 97 100% 56 100% 43 100% 196 100% Sig. .375 

Employment opportunities 

in the sector† 

Not a goal 94 96.9% 55 98.2% 36 83.7% 185 94.4% Χ² 11.946 

Goal 3 3.1% 1 1.8% 7 16.3% 11 5.6% df 2 

Total 97 100% 56 100% 43 100% 196 100% Sig. .003
*
 

Notes: *
 
= Significant, p ≤ .10, 2-tailed (p ≤ .05, 1-tailed). † = More than 20% of cells have expected cell counts less than 

5; χ² test may be unreliable. 
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G. Results of statistical tests: Level of experience 

 

One-Way ANOVA Results: Tests of the difference between levels of experience (years) in terms of attitude 

ratings 

Attitude Rating 

 
Experience (Years) 

 One-Way ANOVA 
results  

0-5yrs 6-10yrs 11-20yrs >20yrs Total F p 

Outcome Satisfaction 
Rating 

Mean 5.46 5.76 5.54 5.39 5.53 
.655 

 
.580 

 
SD 1.43 .99 1.16 1.41 1.27 
Valid N 65 41 54 41 201 

Impact Satisfaction 
Rating 

Mean 4.92 5.44 5.24 5.22 5.18 
1.258 

 
.290 

 
SD 1.41 1.48 1.29 1.39 1.39 
Valid N 64 41 54 41 200 

Composite 
Achievement Rating  

Mean 2.64 2.71 2.70 2.62 2.67 
.542 

 
.654 

 
SD .39 .32 .33 .48 .38 

Valid N 65 41 51 40 197 

Factor 1: Ease of 
Collaboration 

Mean 5.50 5.86 5.42 5.76 5.61 
1.748 

 
.159 

 
SD .99 .89 1.34 1.07 1.10 
Valid N 65 41 54 41 201 

Factor 2: Collaborative 
Working Style 

Mean 5.72a 6.20b 6.12b 6.05 5.99 
3.775 

 
.012* 

 
SD .83 .83 .71 .92 .84 
Valid N 65 41 54 41 201 

Factor 3: Interest in 
Bridging Disciplines 

Mean 5.02a 5.28 5.61b 5.24 5.28 
2.967 

 
.033* 

 
SD 1.03 1.08 1.03 1.18 1.09 
Valid N 65 41 54 41 201 

Factor 4: Institutional 
Recognition 

Mean 5.05 5.22 4.88 5.25 5.08 
.873 

 
.456 

 
SD 1.29 1.12 1.41 1.15 1.26 
Valid N 65 41 54 41 201 

Factor 5: Internal 
Procedures & Working 
Practices 

Mean 4.97 4.90 4.68 5.15 4.91 
1.260 

 
.289 

 
SD 1.15 1.19 1.40 1.08 1.22 
Valid N 65 41 54 41 201 

Factor 6: Practice-Led 
Research 

Mean 5.68 5.85 5.44 5.41 5.60 
2.087 

 
.103 

 
SD .88 .94 1.01 1.06 .97 
Valid N 65 41 54 41 201 

Factor 7: Research 
Quality 

Mean 5.68 6.07 5.59 5.98 5.80 
1.962 

 
.121 

 
SD 1.17 .99 1.32 .98 1.15 
Valid N 65 41 54 41 201 

Factor 8: Understanding 
Partners' Research 
Approaches 

Mean 4.96 5.12 5.02 5.29 5.07 
.758 .519 SD 1.06 1.20 1.22 1.15 1.15 

Valid N 65 41 54 41 201 

Notes: *
 
= Significant, p ≤ .10, 2-tailed (p ≤ .05, 1-tailed). Means with differing subscripts within rows are significantly 

different to each other based on post hoc comparisons with a Bonferroni correction, p ≤ .05, 2-tailed. 
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One-Way ANOVA Results: Tests of the difference between levels of experience (projects) in terms of 

attitude ratings 

Attitude Rating 

 
Experience (Years) 

 One-Way ANOVA 
results  

0-5yrs 6-10yrs 11-20yrs >20yrs Total F P 

Outcome Satisfaction 
Rating 

Mean 5.49 5.47 5.73 5.32 5.50 
.832 

 
.478 

 
SD 1.31 1.32 1.12 1.32 1.27 
Valid N 49 66 45 47 207 

Impact Satisfaction 
Rating 

Mean 5.10 5.00 5.36 5.15 5.14 
.580 

 
.629 

 
SD 1.46 1.51 1.15 1.41 1.40 
Valid N 49 65 45 47 206 

Composite 
Achievement Rating  

Mean 2.64 2.64 2.72 2.65 2.66 
.445 

 
.721 

 
SD .37 .36 .39 .42 .38 

Valid N 49 64 44 46 203 

Factor 1: Ease of 
Collaboration 

Mean 5.67 5.47 5.93 5.44 5.61 
2.072 

 
.105 

 
SD .97 .96 .92 1.46 1.10 
Valid N 49 66 45 47 207 

Factor 2: Collaborative 
Working Style 

Mean 5.71a 6.00 6.20b 6.09 6.00 
3.127 

 
.027* 

 
SD .81 .81 .73 .89 .83 
Valid N 49 66 45 47 207 

Factor 3: Interest in 
Bridging Disciplines 

Mean 5.08 5.23 5.30 5.48 5.27 
1.065 

 
.365 

 
SD 1.10 1.08 1.23 1.05 1.11 
Valid N 49 66 45 47 207 

Factor 4: Institutional 
Recognition 

Mean 5.12 5.11 5.18 4.93 5.09 
.340 

 
.797 

 
SD 1.15 1.26 1.28 1.37 1.26 
Valid N 49 66 45 47 207 

Factor 5: Internal 
Procedures & Working 
Practices 

Mean 5.04 4.80 4.97 4.90 4.92 
.377 

 
.769 

 
SD 1.16 1.19 1.27 1.23 1.21 
Valid N 49 66 45 47 207 

Factor 6: Practice-Led 
Research 

Mean 5.70 5.59 5.69 5.43 5.60 
.799 

 
.496 

 
SD .85 .99 .98 1.05 .97 
Valid N 49 66 45 47 207 

Factor 7: Research 
Quality 

Mean 5.61 5.82 6.14a 5.51b 5.77 
2.843 

 
.039* 

 
SD 1.16 1.06 .89 1.38 1.15 
Valid N 49 66 45 47 207 

Factor 8: Understanding 
Partners' Research 
Approaches 

Mean 5.16 4.81b 5.62a 4.81b 5.07 
5.753 .001* SD .99 1.13 1.05 1.28 1.15 

Valid N 49 66 45 47 207 

Notes: *
 
= Significant, p ≤ .10, 2-tailed (p ≤ .05, 1-tailed). Means with differing subscripts within rows are significantly 

different to each other based on post hoc comparisons with a Bonferroni correction, p ≤ .05, 2-tailed. 
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A. Coding scheme for comments in response to ‘What else interested you about 

the project?’ 

 

Theme Count 
% of 

Comments* 
Sub-theme 

Collaborative 

Process 
35 34% 

Interdisciplinarity (25), working with people (7), understanding 

collaboration and finding ways to collaborate (6), working across 

institutions (5), knowledge exchange (5) 

Research and 

Practice 
34 33% 

Evidence based practice: including challenging, critiquing and 

evaluating current practice; providing a better evidence base 

(18), improved practice through new applications and processes 

(11), practice-focussed research through problem solving and 

ensuring relevance (8), deeper understanding of practice (4)   

Professional and 

Personal 

Development 

25 25% 
Developing own research interests and enthusiasms (10), new 

knowledge, understanding and insights (9), career development, 

skills and study (8) 

Networks and 

Resources 
25 25% 

Access to potential partners and customers (6), connecting 

different communities (6), access to equipment and samples (5), 

access to expertise (5), maintaining relationships (3), access to 

institutions (2), promoting own institution (2), international 

connections (2) 

Research Products 

and Outputs 
20 20% 

New applications/technologies (9), public engagement (6), 

publications for practitioners (3), journal articles (2), teaching (1) 

Research 

Development 
18 18% 

Novel, innovative and creative research (8), further research 

questions and opportunities (8), filling a knowledge gap (2) 

Heritage Values 10 10% 
Better understanding of cultural heritage (8), better access to 

cultural heritage (2) 

Collection 

Management 
6 6% 

Policy and guidelines (2), institution/collection level strategies 

and decision making (3), challenges to current management (1) 

Total Responses 102 100%  

*One comments could contain more than one theme 
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B. Coding scheme for comments in response to ‘What else do you think 

helped/hindered your project?’ 

 

Theme Count 
% of 

Comments* 
Sub-theme 

Helped 

People 101 78% 

Interested, enthusiastic, generous participants with a collaborative 
nature (54) including comments about enthusiastic student/junior 
researchers (7), the mix and interdisciplinarity of the team, including 
team members with expertise (17), regular meetings and good 
communications (13), opportunities for knowledge exchange (12), 
experienced participants (12), existing relationships between 
participants (11), shared goals (10), taking time to build relationships (3)  

Strategic 
Thinking 

34 26% 

The research was relevant to practice (15), the project was in line with 
research priorities/strategy (8), the project received institutional 
support/recognition (8), the subject area was topical or high profile (6), 
there was a novel/innovative research approach (4) 

Resources 21 16% 
Access to funding (12), time covered by funding (1) time to build 
relationships (1), access to Non-HEIs (3), ad hoc support such as working 
additional hours or support from outside the project (7) 

Project 
Management 

18 14% 
Leadership (14), initial and on-going project development and planning 
(8), formal project management procedures (2), admin support (1) 

Total 128 100%  

Hindered 

Resources 76 59% 

Time (40) including lack of time (13), other work 
commitments/priorities (13), slow academic timescales (6), length of 
project (3), time to develop relationships (3), time for 
dissemination/exploitation (3); Funding (32) including access to funding 
(11), availability of follow up funding and sustainability/exploitation 
strategies (11), funding constraints (5) and lack of funding for specific 
costs such as equipment and travel (5); Access to data, samples and 
equipment (13)  

People 52 41% 

Different working practice and cultures (13), not enough interaction 
through meetings, sometimes due to location (12), lack of interest, 
enthusiasm and collaborative nature (8), inexperienced participants or 
lack of expertise (5), established researchers not collaborative (5), lack 
of time to build relationships (3), international language (3) disciplinary 
language (2), lack of established relationships (1) 

Project 
Management 

38 30% 
Administration, internal procedures and fundraising (14), initial and on-
going project development and planning (12), dealing with delays (9), 
leadership (8) 

Strategic 
Thinking 

35 28% 

Lack of support from partner institutions or changes to support during 
organisational change (18), project did not address research priorities 
and needs, or funders and institutions had unrealistic expectations of 
the research (16)  

Total 128 100%  
*One comment could contain more than one theme 
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C. Quotes by topic 

 

Research and practice 
 

What else interested you about this project? “The potential to explore an area in which little research had been done, 

but was badly needed in order to fill an information vacuum that end users had clearly identified as a hindrance to 

them moving forward with the management of a particular heritage conservation issue.” ID145, HEI, Principal 

Investigator 

 

What else do you think hindered your project? “Inadequate understanding of the extent of basic research needed 

before moving onto application. Focused on meeting funding body requirements rather than high quality results.   

Insufficient independent review and oversight of project as it proceeded to go off the rails.” ID246, MLAG, Research 

Assistant/Associate and Consultant 

 

What else do you think hindered your project? “The 3 year project could not have achieved the outcome desired by the 

promoters.  It should have been designed (even informally) as a series of developing projects with the endpoint being 

re-imagined at each breakpoint.” ID179, Consultant, Task Leader 

 

What else do you think hindered your project “? “Some degree of underestimate of effort required, collaboration 

provides opportunities that can't all be identified at the beginning - so greater contingency would have helped get the 

best out of partners - not sure how much it has hindered as not quite finished. Perhaps also too great an optimism in 

the ability of IT to deliver 'the answer’.” ID229, Heritage Organisation, Consultancy 

 

 

Academic researchers vs. users of research evidence in practice 

 
What else interested you about this project? I was very excited about the possibility of engaging intellectually with a 

variety of academic subjects, outside of my previous range of expertise.” ID214, HEI, Post Doctoral Research Associate 

 

What else interested you about this project? “I could see the opportunity to combine a series of analytical techniques 

which would produce better evidence than anyone had done before.  It gave me excellent access to sample material 

from the museum's collections.” ID91, HEI, Co-Investigator/Task Leader 

 

What else interested you about this project? “The research was a means to enable future practice to be evidence based 

when, traditionally, this was not the case and, without the evidence, work practices were proving difficult to change.” 

ID162, Consultant, Task Leader 

 

What else do you think hindered your project? “…research partners had preconceived ideas about the needs of end-

users that did not match actual needs.  Researchers took a long time in the project to understand what the end users 

might need and also how these organisations operate.” ID65, Heritage Organisation, Partner and Mentor 

 

 

Institutional goals and expectations 
 

What else interested you about this project?  “… I am also a manager and it is my mission to ensure that my team 

develop and obtain new skills to add to our knowledge about the objects in our collections. It was also an opportunity 
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to enhance the profile of my institution and to publicise the opportunities for research there is to be found in the 

richness of our collections. I feel that [researcher]’s project went a long way to achieve this goal” ID131, MLAG, Partner 

 

What else do you think helped your project?  “Non-academic partners immediately understood that the project was as 

beneficial for them as it was for my PhD. Very kindly they've made concessions when I needed something which was 

not of immediate benefit for their organisation, trusting that would be useful in the long term.” ID167, MLAG, Research 

Student 

 

What else do you think helped your project?  “My post was funded by [University] Knowledge Transfer Scheme and I 

think that its success lies in the fact that it was funded in the first place, i.e. recognition at HEI level that such research is 

valuable.” ID106, HEI, Research Assistant/Associate 

 

What else do you think hindered your project?  “Other work commitments; it's an interesting project but not essential 

for our work programmes. Funding is now needed to take the project further but the project needs a coordinator who 

can devote time to fundraising.” ID167, MLAG, Research Student 

 

What else do you think hindered your project? “Almost total lack of departmental interest that in my University 

focussed completely on RAEs, mainstream research council work and funding.” ID197, HEI, PhD Supervisor and Principal 

Investigator 

 

What else do you think hindered your project? “The museum was suspicious about the research and didn't want to 

share data or knowledge.” ID59, Industry/SME, Partner 

 

Working practices and culture 
 

What else do you think hindered your project? “There are some issues of territorial possessiveness, but these are minor, 

and manageable.  Working through them is in fact a positive.” ID80, HEI, Principal Investigator 

 

What else do you think hindered your project? “The divided interests of the people running the project, the lack of 

project management skills in running the project within the academic settings, lack of clear deliverables, 

procrastination, scientists thinking that their science skills meant they didn't have to learn about functioning and skills 

in heritage i.e. object handling, academic culture of late mornings, leaving early, long lunches, etc.” ID171, Consultant, 

Consultancy 

 

What else do you think hindered your project?  “Internal procedures at the non-HEI institution were so rigid that it was 

impossible to progress and sometimes communicate.” ID69, HEI, PhD Supervisor 

 

What else do you think hindered your project?  “Different economies of scale between academics and non-academics.  

Control held by academics. Suspicion towards the project from public & cultural bodies. Lack of understanding of the 

project from cultural institutions….” ID70, MLAG, Co-investigator 

 

Information sheets and informed consent forms distributed to users (as part of receiving approval from the University's 

Ethics Committee) were of no relevance to users. ID174 , HEI, Research Student 

 

What else do you think hindered your project?  “Researchers were extremely slow to work with and not interested in 

completing the project - it was a huge disappointment for us and ultimately failed to deliver and we cancelled the 

contract. The researchers didn't seem to care whether they got the work from us or not.” ID108, MLAG, Partner 
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Practitioner-researchers 

 

 “What else do you think helped your project? “An academic supervisor that has many years of collaborative research 

experience in the field, and a 'heritage' supervisor that is a conservation scientist.” ID172, Heritage Organisation and 

HEI, PhD Student 

 

What else do you think hindered your project? “Too many managers and advisors and a lack of researchers.   The mis-

held belief a Conservation Scientist working outside their area of education or training can become an Engineer, 

Physicist or Chemist working at an academic standard almost immediately simply because the research is somehow 

related to heritage. This leads to an unprofessional level of research which lacks rigour and isn't taken seriously outside 

the conservation community.” ID251, HEI, Research Student 

 

What else do you think helped your project? “My having a background in conservation meant that I was trusted to 

handle objects appropriately. Having worked with all the project partner institutions, in one capacity or another, I 

understood how their collections fitted the needs of the project and the partners trusted me to produce outcomes that 

addressed their needs in an appropriate and accessible way.” ID129, HEI, Post-Doctoral Fellow 

 

What else do you think helped your project? “Discussion with leaders in international partnerships and so called users. 

This distinction between users and researchers is not appropriate in relation to this project and to my work and 

collaborative work in general.” ID233, HEI, Principal Investigator 

 

 

The dynamic of collaboration 

 
What else do you think helped your project?  “Very experienced and efficient research partner(s), good leadership skills, 

collaborative nature of users (representatives of institutions), good communications all round, ability to bring subject to 

life and make it relevant to all, from directors and managers via practitioners to volunteers and visitors” ID5, Heritage 

Organisation, Partner 

 

What else do you think helped your project? “The enthusiasm of all those who participated. An interest in [collection 

type] and for diverse reasons was what brought us together, the networking and sharing of ideas, information and 

experience gave participants a sense of being part of something bigger.” ID25, HEI, Principal Investigator 

 

What else do you think helped your project? “Simple chemistry - everybody got on, respected each other, 

acknowledged respective areas of expertise and got on with the job.” ID206, Heritage Organisation, PhD Supervisor and 

Partner 

 

What else do you think helped your project? “1.Years of pre-project negotiation and trust building. 2. Formal project 

management negotiation and reporting at all levels of activity, from bench to institution management 3. External 

evaluation group. 4.Involvement with parallel research efforts elsewhere.” ID179, Consultant, Task Leader 

 

What else do you think helped your project? “The supervisors involved worked well together and wanted the same goal 

from the project. They gave me the freedom to work as I saw best and provided advice when requested. We 

communicated well with one-another and I felt that I and my work was respected and welcomed. By having such a 

good foundation in my supervisors I was able thoroughly enjoy this project and in so doing, deliver a large body of high 

quality research from which more is planned. Having financial aid to travel between the two institutions was invaluable 

in giving me the freedom to organise my research through planning time at each institution as effectively as possible.” 

ID208, MLAG, Research Student 
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What else do you think helped your project? “The determination of everyone involved to make it succeed.  Credit has to 

go to the curator who has, and still is, doggedly fundraising, and empowering people to work to their strengths.  That 

most of those involved have actually done far more than they have been paid for- though I am not advocating 

volunteers.” ID105, Consultant, Co-Investigator and Consultancy 

 

What else do you think helped your project? “Shared commitment to research excellence; shared commitment to 

answering the research questions; good electronic communication; good project management; regular face-to-face 

meetings.” ID256, Heritage Organisation, Principal Investigator 

 

What else do you think helped your project? “Keeping line of communication open and encouraging interaction - lots of 

meetings, phone chats, workshops etc.” ID201, HEI, Principal Investigator 

 

 

Project size and complexity 

  
What else interested you about the project? “The multi and interdisciplinary nature of the project, working in many and 

diverse collections and institutions, achieving steep learning curves and particularly the teaching of knowledge and 

practical skills to practitioners.” ID129, HEI, Post Doctoral Fellow 

 

What else interested you about the project? “To develop an understanding of [subject] as a meta discipline. To promote 

cross-disciplinary research methods. To bring different research communities together”  ID228, HEI, Postdoctoral 

Fellow and Task Leader 

 

What else interested you about the project? “I wrote the project with the primary aim of improving the application of 

[sensor technology] to heritage detection with the secondary aim of integration of [research community A] and 

[research community B].”  ID228, HEI, Postdoctoral Fellow and Task Leader 

 

What else do you think helped your project?  “Small size of the collaborative team, regular meetings and exchanges.” 

ID77, HEI, Principal Investigator 

 

What else do you think hindered your project? “Increased collaboration becomes more at odds with existing 

management structures, so who one reports to for research and day-to-day management can be confusing for some 

roles.” ID239, HEI, Co-investigator 

 

 

Role and career path 
 

What else interested you about this project?  “I was very interested in the opportunity of working in a heritage 

institution such as [National Museum] as it would give me much needed experience of the industry in which I'd like to 

base my career. I am very grateful to have had the opportunity of working at [National Museum] in this project as it has 

taught me a great deal and enabled the development of connections that I hope to continue now the project is 

complete.  I saw the project as a challenge in which I could develop as a person through learning new skills, 

collaborating with people from a range of disciplines (science and heritage). I am very satisfied with the experiences I've 

had in this project and the skills and lessons I've learned as a result.”  ID208, MLAG, Research Student 

 

What else interested you about this project?  “The opportunity to link up academic research and museum (object-

based) research. I also hoped that it would give me (personally) more experience of this kind of collaborative research, 
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with the aim of moving into a more research-based role. I have partially achieved this goal, in that I have used some of 

the research skills I developed during this project to apply (successfully) for a part-time PhD. I hope that this PhD 

research will become part of the research evidence used by people working in museums…” ID32, HEI MLAG, Research 

Assistant/Associate 

 

What else do you think hindered your project? “Not realising early on what a 'collaborative project' actually meant in 

practice, such that I didn't take full benefit from it. Would be useful if new researchers in such projects (and probably a 

few old timers) are given practical ideas of how to strengthen the collaboration and the many possibilities that the 

different researchers can have for access to the other institution (e.g. work there are couple of days/weeks/months, 

access to what kind of data etc). I really think that working for a few weeks at the partner institution is very helpful.” 

ID252, HEI, Research Student 

 

What else do you think hindered your project? ““Choosing doctoral-level research as a passport to university 

collaboration: post-doctoral researchers would have been more flexible, adaptable and experienced, but no mechanism 

existed then or now to gain their access to university facilities without registration for a higher degree .“ ID182, MLAG, 

Co-investigator and Task Leader 

 

What else do you think helped your project? “The personality and obvious skills of the investigator. The ability to convey 

complex methodology to non scientific/conservation musuem staff.” ID131, MLAG, Partner 

 

What else do you think helped your project? “Previously established networks. Previous experience in project working. 

Strong leadership and engagement from lead.” ID120, Records Office, Partner 

 

 

Experience and Expertise 
 

What else interested you about the project? “Opportunity to interact with a range of experts from domains outside my 

own, and develop new forms of creativity.” ID47, HEI, Principal Investigator and PhD Supervisor 

 

What else do you think helped your project? “A good mix of experienced conservation scientists and specialist 

researchers. A well chosen area of research.”  ID66, MLAG, Co-investigator 

 

What else do you think helped your project?  “Having a practising conservator on the project steering committee was 

invaluable - being able to involve him more in the project would have been helpful.” ID67, HEI, Research 

Assistant/Associate 

 

What else do you think helped your project?  “The use of outside management consultants with no bias or allegiance to 

see the project objectively without personal matters interfering.” ID251, Non-HEI Research Institute, Research Student 

 

What else do you think helped your project? “Institutional interests hindered the project most strongly, as well as 

'established' researchers not willing to collaborate and share data.” ID247, HEI, Co-investigator 

 

 

Language and Communication 
 

What else do you think hindered your project?  “Physical distance between collaborating institutions and people; 

occasional difficulties between collaborators in understanding each other's vocabularies and working practices 

(particularly the differences in producing an article for a scientific journal vs. a humanities journal).” ID70, MLAG, Co-

investigator.” 
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What else do you think hindered your project?  “The engineering partners of the project were not very good at 

explaining their terms, outputs or with sharing data.  Little came out of this aspect of the project, which hugely affected 

the value of the project overall.” ID267, HEI, Research Assistant/Associate 

 

What else do you think hindered your project?  “Differences in interpretation of the term 'open science' leading to one 

of the academic project partners not wanting to openly share research data through the active life of the project.” 

ID228, HEI, Post-Doctoral Fellow 

 

What else do you think helped your project?  “Good communication strategies that included honesty about achievability 

of partner/researcher aims. Ability to negotiate.” ID111, HEI, KTP Associate 

 

What else do you think hindered your project?  “Not enough communication between the leaders of the project.  I 

spent a lot of time running between the two explaining and communicating - whenever we had meetings we got so 

much more done.  But in 3 or 4 years we have only had 2 meetings with everyone there.” ID160, HEI, Research Student 

 

What else do you think helped your project?  “It is more difficult to collaborate with partners based in [Location A] and 

[Location B], but videoconferences etc. made communication easier.” ID237, Non-HEI, Co-investigator and Steering 

Committee/Advisory Group 

 

 

Resources and time 
 

What else do you think helped your project?  “The project was a long-term project (8 years). Plenty of time to build 

good working relationships - thankfully. Outcomes would have been different if this wasn't the case.” ID11, HEI, PhD 

Supervisor, Mentor and Principal Investigator 

 

What else do you think hindered your project? “Owing to the length of the project it was difficult to maintain 

relationships established. I am particularly aware that some communities having been engaged sometimes feel let 

down when academics disappear once funding has come to an end. I feel quite strongly about sustainable engagement 

(whichever form this takes).”  ID106, HEI, Research Assistant/Associate 

 

What else do you think hindered your project?  “This was the first time Tate staff and management time had been 

covered by the project. The short-term, changing reporting targets of the funders compromised research planning and 

adversely affected working relationships and outputs.” ID182, MLAG, Co-investigator and Task Leader 

 

What else do you think hindered your project?  “The logistics of collaboration meant that it could be very difficult to get 

the people you needed around the same table in a timely fashion. This can affect time frames massively.” ID145, HEI, 

Principal Investigator 

 

What else do you think helped your project?  “I was on a short term (2 year) fellowship at [MLAG]. This meant that after 

such a lengthy restoration there wasn't a chance to do follow up research on the completed [object] with [imaging 

technology]. A longer term member of staff would have had scope to do this.” ID 26, MLAG and HEI, Post Doctoral 

Fellowship and Co-investigator 

 

What else do you think helped your project?  “There were no dedicated funds for materials and access to equipment. 

Both project partners made funds available to purchase the necessary chemicals, materials etc. but it was time 

consuming to make this happen.” ID167, MLAG, Research Student 
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What else do you think hindered your project? “Lack of follow on funding to allow further use and implementation of 

outcomes. The Europe wide economic downturn meant the significant loss of staff and associated experts to the wider 

community. In summary - short termism in funding does not provide efficient use of short term research.” ID191, 

Industry/SME, Partner 

 

What else do you think hindered your project?  “Diversity of locations, work environments and approaches to the 

project is requiring a lot of multitasking on my part, reducing the time I can invest in making the project advance.” 

ID253, HEI, Research Student  

 

 

Industry and SMEs 
 

What else interested you about this project?  “Working closely with a science analyst in industry and understanding 

more through his generous outpouring/transfer of his wide knowledge.” ID126, MLAG, Co-Investigator and Task Leader 

 

What else interested you about this project?  “Access to the network of people - possible customers.” ID33, 

Industry/SME, Task Leader 

 

What else interested you about this project? “Cross-disciplinary nature of work, taking a mix of IT research/innovation, 

cultural heritage and users in the creative industries to develop new application ideas and new commercial 

opportunities. In this respect, the project was only partially successful, since it identified new approaches to content 

preservation and management, but failed to achieve a commercial transition to other users.” ID77, HEI, Principal 

Investigator 

 

What else do you think helped your project? “The enthusiasm of the KTP Research Associate.” ID134, Industry/SME, 

Supervisor 

 

What else do you think hindered your project? “The time costs involved in pursuing an in depth research project are 

difficult for an SME institution.  In addition it would be difficult for an SME to be able to gain access to and collaborate 

with academic researchers unless you already had the personal contact.” ID33, Consultant, Co-Investigator 

 

What else do you think hindered your project? “Relative inexperience of users in research work, competing pressures of 

their day jobs, difficulties in scraping together small pots of money to keep collaborative research going beyond 3-yr 

period of grant-aided post-doc fellowship, absence of industrial/commercial interest in and sponsorship for this work.” 

ID5, Heritage Organisation, Partner 

 

What else do you think hindered your project? “Resources for technology development were limited.” ID74, HEI, PhD 

Supervisor and Co-investigator 
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