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Abstract

ABSTRACT

Science is critical to the knowledge economy and UK science centres, many of
which appeared in the new millennium, are perceived an effective vehicle for the
promotion of public engagement with science (PES). Following trading difficulties in
2004 Scotland’s four science centres (Dundee Science Centre, Glasgow Science
Centre, Our Dynamic Earth and Satrosphere) entered into a funding relationship
with the Scottish Executive (now Government) which also effectively created the
Scottish Science Centres Network (SSCN) - the first national network of science
centres in Europe. The early funding model employed by the government involved
deficit-funding centres resulting in the centres losing most money receiving most
funding. Informed by several independent reviews, the Scottish Government is now
adopting a performance-based funding model. However such a model required a
performance framework and key performance indicators (KPIs) for the SSCN which,
to date, has proved elusive despite several cyclical attempts. The principal research
question underpinning this study is: How can government funding of science centres
better facilitate government policy on PES? Drawing on the experience of an
international knowledge-community of senior science centre professionals, over two
rounds of interviews, a significant amount of data on the alternative funding models
and composite performance indicators was collected. This data was fed into two
meetings of the senior representatives of the SSCN and led to the development of a
new performance framework for the SSCN complete with seventeen KPls. This
represents an important milestone in advancing SSCN efforts to better demonstrate
their economy, efficiency and effectiveness in return for continuing public funding.
The framework is of sufficient generality to be of benefit to science centres outside
Scotland and notably those centres who have still to convince their governments of
the contribution they could make to advancing government’s growing interest in PES
in return for a funding relationship.
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POS — Public Ownership of Science
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Chapter One — Context, Change and Scotland’s Science Centres

CHAPTER ONE

CONTEXT, CHANGE AND SCOTLAND’S
SCIENCE CENTRES

1.0 INTRODUCTION

Having been the chief executive of a science centre in Dundee, Scotland since October
2001, I have a legitimate interest in being able to effectively position myself and my
organisation to better manage the waves of change that constantly challenge the
medium and long-term sustainability of my business. The opportunity afforded through
studying for this professional doctorate has been to prepare for, and tackle, a long-range
issue of major strategic importance both to my own organisation and potentially others

in the science centre sector, most notably the other three science centres in Scotland.

My thesis has developed out of a growing recognition, by me and others, of the need for
science centres to develop their external stakeholder relations. One of the most
important relationships for any science centre is the one which it shares with its
government. Many centres continue to work towards securing greater advocacy or
support from their government, notably, but not exclusively, in the pursuit of a funding
relationship. Science centres often need this in order to realise a position of relative
financial sustainability. In the UK, the role of lead negotiator for such a relationship has
been taken on by the UK branch of the European Collaboration for Science, Industry
and Technology Exhibitions (ECSITE-UK), a Science and Discovery Centre (SDC)
membership organisation that in April 2008, published its report, Inspiration,
Engagement and Learning, The Value of Science and Discovery Centres in the UK

Working towards a Benchmarking Framework. This review of the value of the SDC
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Chapter One — Context, Change and Scotland’s Science Centres

sector to the UK came in direct response to the recommendations of a House of
Commons Select Committee review (2007) into the funding of UK science centres.
Covered in more detail in chapter four, this review sought to establish the role of
science centres in promoting public engagement with science (PES) and in mapping out
the funding available to science centres from UK central government and other sources.
As such the House of Commons review represents an important, albeit early, milestone

in ECSITE-UK’s efforts to advance its advocacy ambitions.

Notwithstanding their often vulnerable financial position, science centres can and do
play an important role in promoting PES and in supporting government’s growing
interest in democratising science in society, something which I evidence in chapter five.
Additionally, science centres have many other attractive qualities to offer their
government in return for a funding relationship. I detail these more fully later in this and

subsequent chapters.

Having already achieved a level of recognition from the Scottish Government' there
remains an important opportunity for the four science centres in Scotland (see figure
1.1) to further develop their relationship with the Government. The steps to doing so are
held in how the four Scottish centres can now better demonstrate their contribution to
promoting PES, and in aligning their activity base with the Scottish Government’s
science-rooted policy interests and commitments in return for continued funding. My
own contribution to date has been to work with the other Scottish science centre chief

executives in efforts to build a strong relationship with, initially (2003) the Scottish

'Formerly the Scottish Executive, the Scottish Government was formed following the election of the
Scottish National Party (SNP) in May 2007. Future reference to the Scottish Executive will relate only
to the period before May 2007.
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Executive, under a shared Labour/Liberal Democrat leadership and now (2008) the

Scottish Government, under the leadership of the Scottish National Party (SNP).

Figure 1.1 The Scottish science centres

Glassow Science Centre (GSC) Dundee Science Centre (DSC)

Our Dynamic Earth (ODE) Satrosphere

The joint effort from Scotland’s chief executives during 2003 and 2004 importantly
contributed to the establishment of a funding relationship with Government across all
four centres, a relationship that is slowly becoming more mature and sophisticated in its
expectation. This growing expectation has driven recent developments in performance
reporting across all four centres in Government’s efforts to better demonstrate the
economy, efficiency and effectiveness of the science centres in delivering against

Government interests related to PES and science learning.
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In contrast to Scotland’s favorable, albeit evolving, position many science centres,
including those in England, have yet to convince their governments that they could
become an important and credible player in driving governments’ PES ambitions.
Efforts to do so will likely continue far beyond the timescales associated with my

investigation.

In setting an early context for my investigation chapter one has four parts. In part one, I
introduce the role of science centres and the nature of their contribution in promoting
PES. In part two I elaborate on the current funding of science centres across the UK, a
situation which has left many financially vulnerable. In part three, I concentrate on the
recent context for change in Scotland, changes that have led to the Scottish science
centres securing Government funding and by default the creation of the Scottish Science
Centres Network (SSCN), the first nationally-funded network of science centres in
Europe. Lastly, in part four, I consider the emergent research question that comes out of
the SSCN context and describe the associated aims and objectives that determined the
nature of my investigation and by association the shape and content of the remainder of

my thesis.

1.1  WHAT IS A SCIENCE CENTRE?

Science centres fulfill a dual purpose as visitor attractions and educational venues. They
aim to present science in an informative and engaging manner to a visiting public of all
ages. All seek to provide an environment that encourages informal learning by striking a
balance between education and entertainment. More broadly, science centres are often
referred to as belonging to the SDC sector. This term is typically employed by science

centre membership organisations in welcoming a wider membership than just science
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centres. Examples of venues that better fit the broader SDC label include zoos and
aquaria. The focus of my investigation is firmly grounded in the science centre and so [

only use the term SDC when specifically referring to the wider group.

In describing what a science centre is, a brief description by ECSITE-UK (2008a, p.2)
is as useful a starting point as any:
At their core (science centres have) interactive exhibitions and
programmes inviting visitors to explore, experiment, test, predict and
discover science and the world around them.
Most have a permanent exhibition, space for temporary exhibitions and offer a growing
range of activities that typically now includes science, technology, engineering or maths
(STEM) based shows, workshops, public debates and lectures. Many also offer outreach
activities, where science centre staff go out to groups that often find making a visit to
the science centre difficult, whether this be for economic, geographic or time-related

constraints.

The intrinsic nature of the science centre is such that they can and do play an important
role in supporting the formal education sector and serve a range of purposes, including
engaging the public in considering the role and value of science to society, informing
the public about scientific advancements, promoting science as a career path and

bringing different STEM related stakeholders together in a neutral environment.

The broader appeal of science centres as popular visitor attractions and cultural venues
is also critical to their success and places them in an enviable position of being able to

attract a sizeable and increasingly diverse audience. In 2005-06 UK-based SDCs
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attracted 19,503,000 visitors (Gammon and Harris, 2006, published in ECSITE-UK,

2008a), almost a third of the UK’s population.

1.2 FUNDING SCIENCE CENTRES

The UK’s science centres are typically not-for-profit, charitable organisations that exist
to discharge their charitable aims related to education and PES. The nature of these
organisations is such that many struggle to cover operating costs through earned
income. This constrains the ability of many to contribute fully to the educational and

science learning agenda to which most subscribe.

While a small number of the UK’s science centres have been in existence for 15 years
or more, many have appeared since the turn of the new millennium. These have been
supported by funds from the Millennium Commission (MC) and others, notably The
Wellcome Trust, European Union, regional and local government and commercial and
not-for-profit sponsors. One in five UK millennium projects and schemes had a
science/technology element, with over £250 million having been awarded to fourteen
science/technology centres (Parliamentary Office of Science and Technology (POST),

2000) across the UK.

MC funds were of a capital nature only, with no revenue support element. A condition
of MC funding was that the recipients were financially self-supporting, an important
point as few of the MC-funded science centres have achieved this. Those that have
secured a measure of financial sustainability usually have a major asset base that has
additional earning potential, e.g. commercial letting of office space, pay and display car
parking, facilities for hosting corporate events. The Parliamentary Office of Science and

Technology (POST, 2000) identified financial sustainability of UK SDCs as a real
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threat prior to the majority of MC-funded projects opening, albeit no advance provision
was made for this. As early as 1998 the anticipated financial shortfall of UK SDCs was
predicted at £50m per year (Beetlestone, Johnson, Quin and White, 1998). More
recently (2002), ECSITE-UK estimated the gap between earning capacity and cost of
delivery to be £35m a year. As the MC-funded SDCs have aged so their associated
running costs are likely to have escalated and, in all likelihood, surpassed earlier
ECSITE-UK estimates. The problem is a major one and set to grow until such time as a

long-term funding solution can be identified and secured.

While few of the UK’s SDCs receive government subsidy there are a small number of
noteworthy examples that do. In Wales, Techniquest in Cardiff receives funds totaling
31% of its operating revenue (interview with Techniquest chief executive Peter Trevitt,
2007) from the Welsh Assembly Government. In Belfast, W5 receives 10% of its
revenues from its devolved administration (information provided by the financial
controller of W5, 2007). Most recently (2004), the Scottish Executive committed a
budget line with both capital (exhibit/asset renewal) and revenue (to cover operating
costs) elements to the four Scottish science centres. 1 describe the development of this

relationship in section 1.3.

None of England’s science centres currently receive any sustainable form of
government funding. The key issue for England appears to be the large number of SDCs
and associated funding levels required when compared with the relatively few SDCs
found in Wales, Scotland and Northern Ireland. The ongoing discussions between
ECSITE-UK and the House of Commons Select Committee on Science and

Technology, mentioned earlier, are an encouraging starting point.
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1.3 THE SCOTTISH SCIENCE CENTRES

1.3.1 The science centre movement in Scotland

The science centre movement in Scotland is still in its relative infancy. The first science
centre to open in Scotland was Aberdeen’s Satrosphere in 1989. Satrosphere was one
of a small number of early UK science centres that included Techniquest in Cardiff and
the Exploratory in Bristol. While Techniquest continues to operate, the Exploratory
closed in 1999 and was replaced by the MC-funded science centre, @t-Bristol.
Scotland’s other three science centres Dundee Science Centre (DSC), Glasgow Science
Centre (GSC) and Our Dynamic Earth (ODE) all appeared at the beginning of the new
millennium and were all supported by major capital awards from the MC and others.
The four centres are very diverse, differing in scale, scientific focus, asset base and
audience. The chief executives of the centres believe this diversity to be a strength.
Each of the four centres operates as a discrete and separate legal entity, governed by
Scottish charity law but otherwise with different structures, sets of trustees and, other

than the Scottish Government, separate sponsors/funders.

Despite the relatively recent arrival of three of the four centres, all have experienced
early, and in some cases ongoing, financial difficulty. In 2003 the financial problems
across the four centres were such that their chief executives made a collective approach
to the Scottish Executive in efforts to secure a much-needed funding relationship. As a
direct result of this approach the Scottish Executive commissioned Jura Consultants, a
firm of economic and financial analysts based in Edinburgh, to carry out an independent
review of Scotland’s science centres with a view to potentially providing ongoing
public funding. The science centres reviewed included DSC, GSC, ODE, Satrosphere

and The Big Idea (TBI) in Irvine. Shortly after Jura was commissioned TBI, also an
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MC-funded science centre, went into administration. This was a key event in
negotiations between the science centres and the Scottish Executive as it demonstrated
the vulnerability of the centres in the clearest possible way. It also signposted that
others could quickly follow if early action was not taken. Jura (2004a, p.ii) noted that:
The Scottish science centres have shared the same experience as the
science centres elsewhere in the United Kingdom, and also some of the
other projects funded by the National Lottery Distributors. Initial visitor
forecasts have generally been over optimistic leading to inflated income
projections, which in turn have lead to the creation of substantial
enterprises with significant overheads. Periods of rapid and radical
adjustment have followed, more rapid and more radical and more
effective in some centres than in others. However, these adjustments
cannot address the weaknesses of the underlying business models which
are frequently focused on a single activity and market.
Prior to this dialogue the Scottish science centres had had little experience of working
with each other and the proximity of GSC to TBI was even cited as a possible

contributor to the demise of the smaller project which was based in a less-densely

populated area of the country (BBC, 2003).

1.3.2 Scottish science centre funding

As a consequence of the closure of TBI, along with the findings presented by Jura,
Scottish ministers agreed to an initial funding package for the four science centres of
£5.1M in June 2004. This included £1M for collaborative education activity between
centres. A budget line of £3.7M a year was subsequently agreed by ministers to cover

the period up to the next comprehensive spending review in 2007.

Other than by way of lip-service, the ability of the newly-created SSCN to contribute to
either a political or educational agenda did not appear to rank highly with Government

during these early discussions albeit this position has changed considerably during the

Chapter 1-10



Chapter One — Context, Change and Scotland’s Science Centres

intervening years. This shift coincided with the transfer of responsibility for the SSCN,
within the Scottish Government, from the Department of Enterprise and Lifelong
Learning to the Office of the Chief Scientific Advisor for Scotland (OCSA). Since this
change the environment has become a more accountable one for the SSCN centres with
the Government now having far higher expectations of centres in driving appropriate

education and public engagement-related outputs.

The early, and in many ways flawed, funding model implemented by the Scottish
Executive was to ‘deficit-fund’ each of the centres. This effectively saw the science
centres making the greatest financial losses rewarded by receiving the highest
percentages of funding. Driven in this way by ministers’ desires to see all four centres
continue to operate through a turbulent period, the funds were additionally subject to
reform outlined by Nicol Stephen, the then Deputy First Minister and minister for
Enterprise and Lifelong Learning in his foreword to the inaugural strategy of the SSCN
(SSCN, 2005, p.1):

In 2004 the Scottish Executive launched the first sustained programme of

support for Scotland’s four science centres. At the same time to ensure

their long-term viability, we asked the science centres to make

fundamental changes to their ways of working. We wanted to see more

collaboration, less competition and more robust business planning.
The creation of this early joint strategy provided a much-needed focus for bringing a
group of organisations that had had little previous experience of working with each
other together. This, as noted below by Nicol Stephen (SSCN, 2005, p.1), sought to

position the centres at the forefront of the drive to highlight Scotland’s pro-science

outlook.
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Ultimately the science centres have the potential to underpin our
knowledge-economy, by turning our children and young people on to
science, inspiring future generations of scientists, and helping to achieve
greater public involvement in the debate about the place of science in
society.
The ability of the SSCN to demonstrate pro-active delivery against this and an
efficiency and commercialisation agenda were viewed as key to their continuing
dialogue with the Scottish Executive beyond this initial funding period. The reality,
however, has been that the SSCN took the duration of this first term of funding to

recover a degree of financial sustainability and to begin finding its feet as a network.

The SSCN strategy identified four objectives, to be delivered by 2007/08, which bear
relevance to my thesis. First, the level of financial support for science centres should be
more strongly linked to outputs. Second, further opportunities for streamlining across
all centres should be considered. Third, that an evaluation report should be
commissioned in order to measure the progress made by centres. Lastly, a review of
network strategies should be undertaken in efforts to determine the effectiveness of
collaborative activity between centres. These objectives sat against the additional and
broader needs of the Scottish Government around public engagement and democratising

science, identified in the introduction of this chapter.

1.3.3 Performance measurement

The Scottish Government’s financial support for the SSCN is made on the basis of
centres demonstrably securing best value-for-money (VEM) for the Government’s
investment of public funds. As a function of this the four SSCN members are required
to complete quarterly performance returns to the Government. These returns, the

development of which is described more fully in section 4.1.2 of chapter four, report
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performance against a number of areas, including visitor numbers, financial
performance against budget and progress against delivery of education plans. The four
centres have also been subject to regular inspections by Her Majesty’s Inspectorate of
Education (HMIE). The last inspection2 of the SSCN by HMIE was carried out in
September 2006. This review, published in 2007, helped shift the emphasis of Scottish
Government funding in 2007/08 towards improving the quality of education-related
outputs and better supporting the delivery of prevailing Government policy related to
science education. While the SSCN has this existing reporting requirement to the
Scottish Government its emphasis on performance outputs fails to give any focus to
performance outcomes, those aspects of the centres work most closely associated with

their mission.

The need for stronger performance reporting across the wider SDC sector has
previously been identified by ECSITE-UK, in its 2002 report, ‘Science and Discovery
Centre: Capitalising on 20 Years’ Investment’. In this report ECSITE-UK highlighted
the need to establish a performance framework with robust indicators and benchmarks,
with agreed definitions, in order to measure delivery against agreed targets. The absence
of any such framework has slowed the advance of both the SSCN and the wider UK
SDC community as without this many potential funders, including UK central
government, continue to question the real value of science centres. That ECSITE-UK
has only recently (April, 2008a) published its report into advancing a benchmarking

framework suggests that this is not so easily achieved.

? The inspection of the SSCN centres by HMIE in 2006 was the centres second. The four centres were
first inspected by Her Majesty’s Inspectorate of Education in 2002 as part of a UK-wide review of
science centres led by the Department for Trade and Industry (DTI).
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A previous attempt (by the Scottish Executive) to identify a suitable performance
measurement framework, with associated performance indicators (PIs), failed due to the
difficulty in identifying appropriate indicators and a lack of commitment by SSCN
centres, notably but not exclusively due to a lack of involvement in the development
process. Involving SSCN centres from the outset of my own research has aided the

degree to which the outputs of my investigation are deemed acceptable by centres.

The relative absence of suitable and widely accepted PIs within the science centre
community highlighted a need to consider other comparable sectors, e.g. museums and
galleries, in helping establish early pointers for my research. I consider this in chapter

two.

It is argued that a suitable and balanced framework will allow funders, including the
Scottish Government, to make better informed and more equitable decisions over the
future distribution of grants to the science centres and provide a further means of
demonstrating responsible planning and sound governance by the science centres,

another priority expressed by the Scottish Government.

1.4 PURPOSE AND SCOPE OF THESIS

The context in which Scotland’s science centres operate has changed considerably since
its earliest dialogue with the Scottish Government. As Government expectations of the
centres has grown so has its interest in being able to better measure and report the
performance of centres against their contribution to advancing PES and securing best
value for its investment of public funding. The desire of the Scottish Government to see

the SSCN support its ambitions for widening PES gave rise to my principal research
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question, ‘How can government funding of science centres better facilitate government

policy on PES?".

While referring to the English museum sector, comments made by Lawley (2003), that
museums are not homogenous, has not been lost on my investigation as each of the four
science centres in Scotland is very different. The early warning from Lawley was that a
one-size-fits-all model for delivering economy, efficiency and effectiveness across all
members of the SSCN would prove difficult to identify, agree and administer. That
senior SSCN representatives, from across the network, played a central role throughout
my investigation, and gave their support and endorsement for my investigation from the
outset, is important in providing an early signpost to the potential usefulness of the

performance and accountability framework which emerged from my investigation.

1.4.1 Aims and objectives

My research aim in undertaking this investigation has been the establishment of a
performance and accountability framework for use by members of the SSCN and which
meets the requirements of the Scottish Government. In advancing this a number of
additional research questions emerged including what is the basis for funding a business
efficiency model when, arguably, the major outputs of SDC’s are associated with
education and promoting PES?; Would an emergent performance framework fit all
SSCN members?; How transferable would a performance framework developed in
Scotland be within a wider UK or international context? My approach has also
accounted for factors that may influence the degree of adoption of any emergent
performance framework across the SSCN science centres. In addressing both research

questions and research aim I identified the following research objectives:
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1) Consider the changing nature of science, the drivers of this and the
role of science centres in helping fulfill government’s interest in
PES;

2) Consider relevant management practices to include management of
public funds;

3) Conduct a situational analysis of factors influencing recent change,
employing appropriate environmental scanning tools;

4) Identify good practice in relation to performance frameworks,
associated performance indicators and their implementation across
formal and/or informal networks;

5) Consider an emergent model that is appropriate for the Scottish
context, making comparisons and drawing out lessons to be learnt
from others;

6) Share findings of research with major Scottish stakeholders in efforts
to achieve a consensus position.

The preferred outcome of the SSCN, in advancing the development of an agreed
performance framework, was that rather than penalising ‘poor’ performance against any
jointly-agreed measures, that there be a recognition and reward system for positive
behaviour and performance and creation of an environment for sharing learning and
best-practice across the SSCN. This proved important in securing the necessary ‘buy-in’
from all centres. This approach also held greatest potential for advancing the Scottish
Government’s recently (February 2008) expressed desire to see centres move away
from its early deficit-funding model to one which better reflected the performance of
centres. This shift in emphasis by Government, announced with the news that the SSCN

had secured a second round of Government funding (February 2008), supported the

need for a new approach to performance management and reporting.
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The scope of such a short investigation has meant that the implementation of any agreed
outputs will take place after the completion of my thesis. Accordingly, my thesis is set

into a further eight chapters.

In chapter two, I review the available literature on the changing nature of science during
the last thirty years, its influencers and affect on public attitudes toward science and
those seen as controlling it. My review also considers the growing interest of
governments in promoting PES and begins a longer discussion around how science
centres might support government in this area of developing interest. I also highlight the
growing accountability agenda of governments in considering existing performance
reporting measures, their effectiveness/use in other sectors and potential transferability
to the science centre field. I close chapter two with my views around whether the
available literature supports the potential for creating a shared performance framework
for adoption by the four SSCN science centres. My literature review advances the

address of my first two research objectives.

In chapter three, I describe my research approach to the fieldwork phase of my
investigation in advancing my research aim. Consideration of my data requirements, the
likely challenges of gathering this data and the theoretical foundation of my research
underpins my choice of research design and the specific research methods I employed
in gathering and analysing my data. Choices made here have a direct influence on the

validity of my data and as a result my whole investigation.

In chapter four, I describe in detail the period of change experienced by Scottish science
centres since their earliest dialogue with the Scottish Executive in 2003. I build on my

brief introduction to the four Scottish centres made in section 1.3 of this chapter and
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draw from a significant body of archival material, collected over the last five years. This
material charts some of the key communications between the science centres and the
Scottish Executive/Scottish Government and is supported by periodic, independent,
review material commissioned by the Government. Collectively, this material follows a
timeline of events that charts how the Scottish Government’s thinking towards, and
expectations of, the science centres has changed over the intervening years. Towards the
end of chapter four I briefly consider recent developments in the wider UK science

centre context as these have bearing on the fieldwork stage of my investigation.

In chapter five, I begin describing the data generated from two rounds of extensive
telephone interviews with an assembled knowledge-community of senior science centre
professionals, typically their chief executives, and drawn from the UK, US, Canada,
Australia and mainland Europe. This chapter emphasises the experience of these
individuals in working with their own governments and the use of performance models
and associated performance indicators in their own centres. In this regard chapter five
seeks to draw out the good and best practice being exhibited by others in efforts to

inform a new approach for Scotland.

In chapter six, I draw on the emergent themes generated by my knowledge-community
during my first round of interviews. These were fed into a second round of interviews in
efforts to further develop each theme. In addition, chapter six captures the views of my
interviewees around the potential for creating a common performance framework for
adoption by the SSCN and covers areas such as variables, comparability, emphasis of a

network-based model, common evaluation and the influence of government.
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In chapter seven, 1 bring the work of my earlier chapters together in building towards
the development of an early performance framework for consideration by all members
of the SSCN. The work associated with this phase of my investigation, while drawing
on the earlier inputs of my entire knowledge-community, focuses on the Scottish
constituents of my knowledge-community only in efforts to work towards achieving a

consensus position.

In chapter eight, I present my conclusions. In doing so, I review my research objectives,
delivery against my research aim and explain the extent to which achieving these has
allowed me to respond to my investigations principal research question. This includes
describing my major findings and the extent to which my research has contributed to
both theory and practice. I additionally point to both the limitations of my investigation
and scope for future research. In concluding my thesis I close with some reflections on

my professional doctorate journey.

In chapter nine, I provide a brief update of the course of events during the twelve
months that followed the conclusion of the consensus building phase of my
investigation (March 2008 — March 2009). These have direct bearing on the legitimacy
of my research and address the major limitations of my investigation and for this reason
represent an important post-conclusion addition to my thesis. This update also
demonstrates the pervasive nature of organisational change and the external factors and
influences that can drive this. In essence chapter nine represents an important

preparation for the change which I referred to in the opening paragraph of chapter one.
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CHAPTER TWO

A NEW MODEL FOR PUBLIC ENGAGEMENT
WITH SCIENCE?

2.0 INTRODUCTION

In chapter one I considered change in the context of the Scottish Executive’s decision to
fund four science centres in Scotland. The Scottish Executive described this decision as
a ‘something-for-something’ investment (SSCN, 2005), one which would likely see
future funding of the centres tied more directly to them delivering against Government
policy on PES, improving public awareness of, attitudes towards and ownership of
science, with the longer-term aims of the centres contributing to the growth of
Scotland’s knowledge-economy and ultimately its economic competitiveness. The
recent (April, 2008) continuation of a funding relationship between the Scottish
Government and the SSCN, into a second phase of funding strongly suggests the
Government still feels that the science centres have an important role to play in

fulfilling its ambitions for PES and public ownership of science (POS) in Scotland.

Chapter one concluded with my setting out a research agenda and associated research
questions that sought to identify how Government funding and the establishment of a
performance management and accountability framework for the SSCN might be used to
better facilitate Government policy on PES. I identified my research aim and objectives

in setting out the scope of my investigation.

In chapter two I address my first two research objectives through considering the

available grey and academic literature. In firstly addressing objective one and also
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setting a wider context for my thesis I focus on the changing nature of science, the
drivers of this change and the subsequent impact of this change on the UK public’s
views of science, its (the public’s) relationship with government and those non-
governmental organisations (NGOs) most closely associated with it. The impact of these
changes on these NGOs, their legitimacy and effectiveness as government vehicles for

PES and influence on their own relationships with the public are also considered.

I also describe developments in the field of the social sciences associated with PES,
including UK government policy towards PES, government’s move away from Public
Understanding of Science (PUS) to PES, the potential benefits of better promoting PES
in supporting wider policy on science and why governments seem increasingly keen to
work with others in their continued efforts to better promote PES. This is an appropriate
point at which to consider whether government commitment to promoting PES is well
placed or whether bigger issues around the changing nature of science are more
fundamental to government attempts to re-build public trust in, support for, and
ownership of science. In closing this section, I consider the potential contribution of
science centres in supporting government policy on PES and what consequences

possibly await them as a result of such a relationship.

In addressing my second research objective I look at the influence of management and
accounting practices on the changing nature of science and, more specifically, the
influence of government funding on recipient organisations in their efforts to promote a
PES agenda. I also highlight the presence of performance management and
accountability measures in these organisations, their effectiveness in aiding delivery

against government policy and degree to which they are transferable between sectors.
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Based on their similarity in operational nature, education focus and emphasis on a

visiting public, I also touch on the experience of the UK museums and galleries sector.

In closing chapter two I consider the scope for creating a shared performance
framework for science centres, one that delivers against government aspirations towards
better promoting PES and demonstrating accountability. Opportunities, challenges and
gaps in the literature identified here helped inform my research approach, described in

chapter three.

2.1 THE CHANGING NATURE OF SCIENCE

Prior to the mid 1970s, changes in the nature of science as a social practice were largely
organic and self-managed in nature (Boden, Cox & Nedeva, 2006). The only scientific-
citizens at this time were scientists themselves (Elam & Bertilsson, 2003). Since then
the funding decisions of UK central government have seen the adoption of a more
policy-led, exogenous, approach to science activity, which Boden et al (2006), describe
as having been facilitated by the intersection of three interrelated discourses: a shift
towards neo-liberal ideologies and discourses of government that has included the re-
visioning of the nature and role of science as something that should directly impact on
national economic competitiveness and which has allowed market forces greater reign
in the pursuit of economy, efficiency and effectiveness; a consequent reconstitution of
the relationship between government and science; and a resulting reshaping of science
itself. In his November 2006 speech, ‘Our Nation’s Future’, former UK Prime Minister,
Tony Blair stated “science will be as important to our economic future as stability”. The
discursive shift in policy identified by Boden et al. (2006), which contextualised Blair’s

statement, is by no means unique to the UK, with almost all European countries now
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pursuing the major objective of transforming their economies into knowledge

economies (Jacob, 2003).

The actual or virtual relocation of science from a relatively independent, socio-
economic space to either the private sector or a marketised public sector has led to what
Boden et al. (2006) has described as a new ‘commodified’ model of science. In efforts
to distinguish commodification from commercialisation, Jacob’s (2003) definition will
be used in defining commodification of knowledge as the process by which knowledge
is reduced to a format that makes it possible to make an exclusive package or artifact for
which an exchange value may be established. In practice the two processes are closely

related, with commodified knowledge dependent upon commercialisation.

While several commentators (Stehr, 1994; Callon, 1994) have argued that the market
economy has been influencing the commodification of science for many years, the last
thirty years has seen science become more of a closed and private activity compared
with the largely open and codifiable one which existed previously (Baskaran and
Boden, 2007). Baskaran and Boden (2004) argue that this shift in the nature of science
towards a market economy has contributed to the reconstitution and subsequent damage
of the social contract between scientists and the public and has led to the loss of trust in
science by the public. The issue of declining public trust in both science and
government is a major feature of my thesis. Stein (2003), offers a supporting theory for
the loss of public confidence in science, in suggesting that secularisation and post-
modern scepticism, characteristic of the late 20™ century generally, has led to a self-
reinforcing dynamic in which scientists increasingly need to explain and justify their

activities and conclusions to the public, while the public increasingly regard both the
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promotionalism and the content of the scientists’ messages as suspect, requiring further
explanation and justification. Stein’s (2003) proposition complements that of Baskaran
and Boden (2007), albeit from a different view, in considering a public perspective on
the repositioning of science. This phenomenon may be common to other societies with
high levels of industrialisation, where controversial aspects of science are illuminated
and a more critical attitude towards science may be adopted (POST, 1995). Elam and
Bertilsson (2003) suggest that it is the expansionist nature of science itself that has both
increased the scope of innovation process in society and the scale and scope for

disagreement, over science, in society.

Research commissioned by the Office of Science and Technology and Wellcome Trust
in 2000 also identified the public’s concerns over the degree to which government now
controls science. The poor handling, in the UK, of controversial science-rooted events,
such as bovine-spongiform-encephalitis or mad-cow disease of 1996, the foot and
mouth crisis of 2001, and more recently (2005) the public’s reactions to genetically-
modified food and the use of human stem-cells in scientific research, are fitting
examples of a public which is no longer prepared to simply accept scientific

‘knowledge’ promulgated by scientists and government.

The view that science is in some way owned by government is also contributing to a
widening ‘democratic deficit’ that is additionally seeing a decline in participation (by
the public) in political processes (POST, 2001). This recognition, by government, that
an issue (over loss of public confidence) exists and that this has been known for a
number of years is of significance as, to date, government efforts to arrest or indeed

reverse this situation appear to have been largely ineffective. The continued
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demonstration, by government, that they both recognise and wish to address this issue

is, however, positive in relation to my investigation.

The degree to which the UK government is motivated to win back public support for its
increasingly commodified approach towards science is likely to influence any future
efforts to create a new social paradigm on which to rebuild public confidence and trust
in science and the associated processes of government. The growing prominence of
scientific knowledge and its value to the economic competitiveness of the UK does,
however, suggest that any reversal in the ownership, control or focus of science is
unlikely. These forces of change, behind recent and current scientific advancement,
point towards the need for government to promote a new and more democratic model of
PES. Any new model needs to consider both the concerns and motivations of key
stakeholders if it is to be effective in rebuilding public confidence in, and support for,
science and the associated processes and governance of science, by government and

scientists.

The major stakeholders I have identified so far have been government, scientists and the
UK public. Gibbons (1999), importantly identifies that the changing social contract
between science and society has several elements, which reflect broader contracts
between government and society, industry and society and higher education and society.
The contracts and associated relationships between government, industry and higher
education are all likely to have changed as a result of the repositioning of science over
the last thirty years. While identifying three of the major players, Gibbons fails to
identify that other ‘actors’ exist and who also influence the social contract between the

public and science, an extended group that importantly includes science centres and
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other promoters of PES, such as The British Science Association, The Royal Society,

The Wellcome Trust and many others.

Of the partners identified by Gibbons (1999), the changing relationship between the
UK’s higher education institutions (HEIs) and society is of particular interest to me
because of the existence of a long-term funding relationship between UK HEIs and
government and the increasing similarity between the work of HEIs and science centres
in specifically promoting PES. Many HEIs have strong working relationships with
science centres and the shifting emphasis of government funding of the UK’s HEIs may
provide a salient example of what could await the UK’s science centres from a closer

and developing funding relationship with government.

2.1.1 The experience of UK higher education institutions

For many years UK academics were largely protected from politico-economic pressures
to commercialise and commodify their knowledge by the favourable funding
relationship that UK HEIs had with the University Grants Committee (Willmott, 1995).
Greater state intervention throughout the 1980s, corresponding changes in management,
control and means of funding have led to a greatly-changed HEI sector, increasingly
characterised by loss of autonomy and increases in assessment and control systems that
have contributed to a progressive commodification of academic outputs. The value
paradigm for UK HEIs has shifted from one based on research and teaching to the
highest possible standard, to one based on flexibility and entrepreneurship in the
development of programmes and use of resources (Willmott, 1995). Paradoxically, this
shift in approach is likely to be contributing to the growing closure in costly university

chemistry, mathematics and engineering departments (POST, 2007).
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While care needs to be taken not to generalise his assertions, as necessarily reflective of
the wider UK academic community, Willmott (1995) talks about increasing loss of
autonomy as an academic in such a way as to suggest that rather than a positive force,
driven by commercial imperative, the changes in scientific research being driven by
government intervention and funding policy is a negative force to be resisted, albeit
recognising that the ability to resist is waning with the loss in autonomy. Thirteen years
on from Willmott’s (1995) expression of these views, the likelihood of UK central
government’s funding regime for UK HEIs, and the systems and management processes

that this regime has fuelled, changing, seems scarce.

Willmott’s (1995) observations, while not conclusive, do point towards several potential
realities which science centres could expect from a closer funding relationship with
government. Perhaps highest on the list is the loss of autonomy that will ensue as a
result of a control agenda that demands further regulation in demonstrating clear
accountability through the pursuit of greater economy, efficiency and effectiveness and
greater government intervention with regard to strategic direction setting, including a
potential push for greater commodification of science centre outputs. Other issues
relate to the potential growing influence of political agendas on venues which have
historically been viewed as politically-neutral public spaces for science communication
and PES and a potential shift in public attitudes towards science centres emerging from

a closer association with government.

The experience of UK HEIs, which are arguably more financially-resilient than most
science centres, offers a cautionary tale in highlighting that a closer funding relationship

between science centres and government could lead to consequences outwith science
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centre’s direct control. The ability of the SSCN members to negotiate its terms of
engagement with the Government are likely to wane with time and could have long-
term consequences for the relationship which centres currently enjoy with their visiting

public.

While little research is available on how the shift in government policy has affected
public attitudes and trust towards HEIs, there is very clear evidence to show that student
numbers in certain STEM subjects in UK schools and HEIs is in decline (POST, 2007).
Despite growing general participation in higher education, the number of physics, maths
and biology graduates remained stable in the ten years between 1994/95 and 2004/05,

while the number of chemistry graduates dropped by 35% (POST, 2007).

Clearly factors, other than those linked with government, exist in relation to the
downturn in undergraduate numbers taking STEM subjects at university, including early
years experiences of science in primary and secondary education, shortages of teachers
with specialist qualifications in particular sciences, the image of science and scientists,
perceptions of science as a harder subject and poor careers advice (POST, 1995; 2007).
All play a part in shaping early, teenage, undergraduate and parental attitudes towards
science. While not exhaustive, these factors do demonstrate the magnitude of the task
facing those keen to see a reversal in these trends and why a multi-agency approach will
be essential if efforts to improve public attitudes towards science are to be successful.

2.2 DEVELOPMENTS IN THE PUBLIC UNDERSTANDING OF SCIENCE

MOVEMENT
Having previously considered changes in the nature, governance and ownership of

science in the UK and its consequential effect on key relationships, notably that between
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government and the UK public, it is also important to consider how government’s
supporting effort to promote and democratise science have changed, as it is this that has
greatest potential to aid redress of the public’s growing disenfranchisement with science

and notably that linked with government.

The UK field of the social sciences associated with science and society and PUS has
advanced considerably since the development of the earliest UK PUS models in the
1980s and the publishing of the Royal Society report, ‘The Public Understanding of
Science’, in 1985. This document, commonly referred to as the ‘Bodmer report’ after
Sir Walter Bodmer, the chairman of the working group that produced it, was
commissioned at a time when there was a belief, politically and by many scientists, that
the public’s interest in and support for science and scientists was in decline.
Disappointingly some 22 years after the Bodmer report this was a view still held
(POST, 2007). The Bodmer report was also produced at a time when spending on
science was under close scrutiny by politicians and having to be increasingly justified in
terms of its contribution to national prosperity. The resulting political pressure on
science and scientists made them more accountable to the public, with the associated
policy measures and funding priorities that followed providing early signposts of the
shift in science by government away from its traditional values towards the new,

commodified, domain I described in section 2.1.

While questions around how the public might be better informed and engaged with a
science agenda remain, the Bodmer report did spark a significant expansion in interest
in PUS as a field of research and is credited with having influenced a number of bodies

and activities, collectively now referred to as the Public Understanding of Science
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Movement. Through these efforts Bodmer also importantly contributed to the shift by
those able to influence policy away from a top-down approach to securing advocacy for
science to one more concerned, if not necessarily more effective, with uptake and

engagement with science by the public.

The answer over how to better measure the effectiveness of public engagement
activities will, in part, be addressed by my investigation. In efforts to do so, the
concerns raised by some (Irwin, 2001; Elam & Bertilsson, 2003) about the motives of
those who have designed past PUS public consultation and discussion forums, in
servicing their own needs, is noteworthy. If efforts to realise greater democracy over
POS is to be realised the public has to be the starting point in any future discussions

generated by government and not the end point.

A further consequence of the Bodmer report was the establishment of the Committee for
Public Understanding of Science (COPUS). While now defunct, the major aims of
COPUS were to improve public attitudes towards science and to enhance the ‘scientific-
literacy’ of the UK public. It was hoped that this would lead to a society that looked
more favourably towards science and scientific research. The COPUS approach was
grounded in the belief that greater levels of knowledge and understanding for a
‘scientifically-deficient’ UK public would lead to this positive shift in attitudes. This
‘deficit’ view of public understanding favoured by COPUS, contributed to what has
become known as the ‘deficit model’ of public understanding and adopted a top-down,
one-way approach to communicating or ‘teaching science’ that sought to gain public
support by filling the knowledge gap in society with a controlled flow of scientific facts

and methods (Irwin, 2001). Wilsdon (2005) considers this early, deficit-based, approach
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to PUS as based on a flawed understanding of science, a flawed understanding of the

public and a flawed understanding of understanding!

While scientists have been able to identify what amounts to a deficit in PUS, subsequent
research (Miller, 2001) revealed that years of COPUS activity had had little effect in
addressing the public’s doubts and fears about scientific progress. This may be partly
explained by the findings of Evans and Durant (1995) who have observed that while a
well-informed public is more predisposed to being supportive of science generally it is
likely to be less supportive and less trustful of science associated with morally
contentious scientific research. This lends further credence to the idea that a better
informed public may not necessarily be one that is more supportive of all forms, or
indeed any form, of scientific research. This is a key point in highlighting that, while
scientific literacy seems a clear determinant of public attitudes towards science, it is not

the only one.

In spite of pockets of support for the deficit model of PUS, it has come under sustained
criticism from those seeking to identify other knowledge domains and more robust
methodologies for what informs and shapes public understanding and public attitudes
towards science. Sturgis and Allum (2004) identified that culture, economic factors,
social and political values, trust, risk perception, and worldviews are important in
shaping the public’s attitude towards science but do not discount the additional and
independent effect that scientific knowledge has on public attitudes. These comments do
potentially support the observations of Evans and Durant (1995) albeit the latter do not
describe the wider context of the “well-informed’ and less well informed participants in

their study.
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This notion of different knowledge domains having influence on public attitudes and
understanding of science is supported by Wynne (1992) who suggests three elements of
public understanding have to be expressly related in determining lay attitudes towards
scientific research: the formal content of scientific knowledge; the methods and
processes of science; and its forms of institutional embedding, patronage, organisation
and control. While the deficit model does consider Wynne’s first two elements it fails to
recognise the role that different forms of engagement and context, as described by
Wynne (1992) and Sturgis and Allum (2004), have on individuals in shaping lay
attitudes towards science. This support for a ‘contextualising’ of scientific knowledge
by at least one other knowledge domain has given way to what has become known as
the ‘contextualist-perspective’ towards PUS, a model that importantly recognises that
there is more than one ‘public’ and a growing awareness that a different and more
participative form of pedagogy to earlier models is required if future efforts to promote

scientific-literacy, engagement and ownership are to be more effective.

The shift in support towards the contextual approach to science communication has also
seen growing favour (by government) for greater dialogue and engagement with the
public and a move towards efforts to construct a new “scientific citizen” as described by
Irwin (2001), one capable of effectively contributing to scientific debate around
contemporary science-based issues. While the widespread existence of scientific
citizens is still arguably some way off, the process of creating a closer identity between
PUS and processes of deliberative democracy has gradually led to the term PES being
favoured over PUS. Rather than a rejection of PUS, PES is viewed as an adaptation of
the underlying democratic processes (Elam & Bertilsson, 2003) and it is encouraging

that government papers now freely talk about the need to better engage, inform, consult
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and involve the public in science-related policy, an important development for

supporting NGOs, such as science centres.

2.2.1 UK government interest in promoting PES

The Bodmer report gave early highlight to the UK government’s interest in science and
further linked it irrevocably with the social and economic agenda I highlighted at the
outset of this and my opening chapter. It did however stop short of recording the
specific motivations of government in changing the nature of science and wholly failed
to highlight the impact that such a change would have on a public trust, that had already

been recognised as fragile.

Since the Bodmer report, many UK government initiatives have sought to promote
science and encourage public dialogue over science-related issues, with PUS becoming
a plank of UK government policy in the 1993 White Paper, Realising Our Potential
(DTI, 1993). The importance of PUS, and now PES, has been recognised in a number of
Parliamentary inquiries, including those by the House of Lords Select Committee for
Science and Technology (2000), which recommended that dialogue with the public
should become a “normal and integral” part of science-based policy making and
research activities. Tony Blair additionally called for “a robust and engaging dialogue
with the public” during a wide-ranging speech on science and technology in May 2002.
Blair’s comments are also reflected in documents such as The Third Report of the
House of Lords Select Committee on Science and Technology (2000) which recognised
that while the UK public’s interest in science was high, science associated with
government or industry was viewed negatively by the public and exhibited as a lack of

trust. The Select Committee went as far as to describe the situation as a ‘crisis of

Chapter 2-15



Chapter Two — A New Model for Public Engagement with Science?

confidence’ and highlighted public survey data that identified several strands to this.
They identified four key issues. The first was that people now question authority,
including scientific authority, an observation supported by their second issue that there
remains a culture of governmental and institutional secrecy in the UK, which invites
suspicion. This, in turn, is supported by the third issue which identified that some issues
currently treated, by decision-makers, as scientific issues in fact involve many other
factors besides science - inappropriate framing of the problem and excluding moral,
social, ethical and other concerns invites hostility. The fourth issue was that underlying
people’s attitudes to science are a variety of experiences and values. The convergence of
these strands with the observations of others detailed previously demonstrates some
agreement over where the key issues around public engagement, or perhaps more

accurately ‘public-disengagement’ with science, lie.

In addition to highlighting major issues, the House of Commons Select Committee
report also identified a new mood for dialogue in efforts to improve the relationship
between science and society. Principal influences on this dialogue included: COPUS;
the Research Councils and Higher Education Funding Councils through which the UK
government funds academic research; science museums and science centres; the Internet
and special initiatives for women. The inclusion of science centres in this list is of
significance to my investigation as is their recognition in other government publications
including the 2002, POST, ‘Public Dialogue on Science and Technology’ and 2006,

POST, ‘Debating Science’.

The recent emphasis on dialogue with the public, by government, is part of a wider

public engagement agenda from government that additionally includes public opinion
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research, consultation and participation in government efforts to involve the public in
science-related policy decisions and the setting of research priorities (POST, 2006).
This narrow definition of PES compares with a broader emphasis towards PES adopted
by others, like science centres, in describing wider efforts to raise the awareness of
science amongst the public. These differences in interest towards PES demonstrate the
presence of a political agenda over a non-political one and provide a further indication
for why government activity towards PES has not been more effective in changing

public attitudes towards science and those seen as controlling it.

2.2.2 Government’s commitment to PES

The crisis of confidence, declining participation in political processes and growing
scepticism of the UK public in science, and importantly science associated with
government, suggests that government interest in improving PES is well placed.
Additional motivation for promoting PES, including aiding political decision making
processes, strengthening public policy on science and the setting of research agendas
gives further credence to government’s efforts to better democratise the role of science

in society and its contribution to more effective political processes and decision making.

While seemingly committed to promoting PES, the methods currently employed by
government do not go far enough if widespread change in public attitudes and trust
towards science is to be achieved. POST (2006) identified four problem areas:
that methods of engagement (employed by government) are still not accessible to all
sectors of society; that measuring outcomes of public engagement activity is difficult to
do and rarely achieved; that policy-related PES is divorced from more widespread

dialogue between the public and scientists and lastly that the public would like more of
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a say on certain science-related issues but feel that government is unlikely to listen to
them. The first of these points reinforces that the UK public, rather than being a
homogenous group, is increasingly diverse and that actually different strategies are
required if society, generally, is to be better equipped for more effective engagement

with a science-based agenda.

Science centres are venues for public engagement that do welcome a diverse audience
and this is a fitting part of the chapter in which to consider the nature of contribution
that science centres do and might make in supporting government policy and intent

towards widening and improving societal PES.

2.2.3 The contribution of science centres

I have previously highlighted that science is communicated to the public in a variety of
ways and with varying degrees of success. Some methods, as identified by the
Optimising Public Understanding of Science report (2003), appear to demonstrate a
degree of transferability beyond geographic boundaries. Science centres are one of a
relatively small but important group of such mechanisms that are arguably most
effective when considering a local context, to importantly include differences in

national identity and culture.

In chapter one I mentioned the 19,503,000 visits received to UK-based SDCs between
2005/2006 (Gammon and Harris, 2006, published in ECSITE-UK, 2008a). While few
papers have successfully profiled the constituency of the science centre audience it is
very apparent from any visit to a science centre that they are of appeal to a range of ages

and backgrounds but are particularly popular with primary and early secondary school-
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aged children on organised school visits and during leisure visits with parents and

guardians.

In chapter one I highlighted the nature of science centres, with a particular emphasis on
the Scottish context. The relative infancy of research on science learning in informal
settings means there is a lack of established research base around learning outcomes in
science centres that makes any current discussion about their contribution or value with
regard science education and PES somewhat anecdotal, albeit from an engagement
perspective, with over 19 million UK customers annually they are clearly doing
something right. Drawing on a disparate literature comprising field-based research,
visitor studies and psychological and anthropological studies of learning a recent
(January 2009) report by Bell, Lewenstein, Shouse and Feder does begin to make
important headway in charting what visitors to science centres and other venues that
promote informal science do cognitively, socially, developmentally and emotionally in
these environments. The report notes that there are currently few outcome measures to
assess science learning in informal settings and efforts to develop relevant measures

have often been controversial.

Given its relative infancy what published literature does exist in relation to science
centres is often produced/funded by the membership organisations which represent them
or, like this thesis, is written by a senior science centre professional, often its chief
executive. This clearly has the potential for introducing bias to any investigation or
inquiry. Even when the potential for bias is managed, the informal learning approach
adopted by science centres makes evaluation of learning outcomes an inexact science.

Johnson (2005) alludes to this in what he describes as the ‘slow-burn’ effect, which
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follows a visit to a science centre. Johnson argues that it is often some later situation
that provides the ‘wider world’ context within which the learner sees the relevance of
the science centre experience. This fits with the contextualist perspective towards PES
set out in section 2.2. Beetlestone et al. (1998) supports these observations in suggesting
that while those who provide financial support for science centres, like the Scottish
Government, increasingly seek evaluation of their programmes and activities, the
conclusions generated by such evaluation would not withstand rigorous testing because
of the nature of methodology typically employed. In this case Beetlestone et al. (1998)
is more concerned with the methods of evaluation employed, which are typically taken
from a formal education setting, than with the timing of evaluation, as described by
Johnson. Clearly, both are problematic. Both issues suggest that the exact educational
value, or impact of science centres remains unknown and that a major flaw in the
current research base around science centre evaluation does at least leave something of
a question mark over what ‘measurable’ contribution science centres might make

against aiding government delivery of its PES agenda.

In summation of his paper ‘Science centres are thriving and going strong!’ (2000),
Finnish (Heureka) science centre chief executive and sector leader, Per-Edvin Persson,
highlighted the need for science centres to develop a research agenda to enable them to
better understand the fundamental process associated with informal learning and the
impact of science centre activity on surrounding society. Sadly, some eight years on
from Persson’s paper, few science centres have implemented such a research agenda
and so remain largely ignorant of the effectiveness of their activities or indeed their
wider impact on the communities, which they serve. Based on the escalating need for

funding by science centres in the UK, coupled with the growing desire of sponsors to

Chapter 2-20



Chapter Two — A New Model for Public Engagement with Science?

see measurable impacts in return for their funding, this is a situation that cannot
continue. This was alluded to by the Scottish Government’s ‘something-for-something’

expression repeated in the opening sentences of this chapter.

In chapter one I highlighted that ECSITE-UK are now (2008) working to develop a
benchmarking scheme for UK science centres as a result of the 2007 review of UK
science centre funding by the House of Commons Science and Technology Select
Committee. While this scheme will take several years to populate it is hoped that this
work will help support future efforts to more clearly demonstrate the impact and value

of UK science centres.

The relative absence of consistent and robust evaluation methods to date within the
SSCN and science centres further afield has led the Scottish Government to adopt an
‘outputs’ based approach to its financial support of the SSCN. These outputs are
typically grouped around broad and relatively easily-measured indicators, such as
visitor numbers, commercial spends, quality assurance standards and delivery against
agreed educational programmes. Centres are currently required to report on progress at
quarterly intervals. The acceptance of this approach by the Scottish Government must
assume that, even in the absence of robust evidence, the Government feels some
measure of benefit is being delivered. While acceptable to the Scottish Government, this
approach would be inadequate for many potential sponsors of science centres as it fails
to adequately demonstrate impact. While historically acceptable to the Scottish
Government, the change in administration in Scotland to the SNP at the last (May,
2007) Scottish elections has shifted emphasis towards a more robust and accountable

approach to funding.
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If accepting there are cogent reservations to current evaluation methods for science
centres and that at least one major funder, i.e. the Scottish Government, has adopted an
alternative approach to funding and associated reporting demands, what research that
does exist consistently, albeit anecdotally, suggests that science centres do have a
positive and potentially-significant role to play in promoting and delivering a PES

agenda.

In stepping away from their educational role briefly, as venues, science centres have
been described by ECSITE-UK (2002) as providing welcoming environments that are
distributed nationwide providing neutral meeting places for learners of all stages and
ages, equipped with specialist facilities with high-quality equipment and year-round,
often out-of-hours, access and supported by skilled staff with educational, technical and
multimedia expertise. Collectively these qualities translate into venues that house
important resources, special competences and which provide access to a broad and

varied audience.

It has previously been highlighted that one of the underlying reasons behind public
attitudes towards science is the public’s trust in, and identification with, the institutions
that control it. When those institutions are seen as overly secretive or insufficiently
policed, public confidence suffers (POST, 1995). This suggestion, when coupled with
the lack of public trust in government, as identified by the House of Lords Select
Committee on Science and Technology (2000), points towards a clear case for
government working more closely with public-facing venues, like science centres, that
promote PES and which are trusted by the public. While difficult to determine the exact

level of public trust in science centres, their typical qualities and their collectively high
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visitor levels does at least suggest a high degree of public support. In this regard, even
before considering the educational effectiveness of current practice in science centres,
there is much sense in governments working with these organisations, if government’s

efforts to rebuild public trust in science is legitimate.

Returning to the educational effectiveness of science centres, while measurement of
learning outcomes continues to prove difficult, the informal learning style employed by
science centres is appropriate in fitting with a contextual perspective towards PES.
Johnson (2005) describes a number of aspects of the informal learning approach
employed by science centres that support their continued use of this alternative
pedagogy. These include that the informal learning surroundings encountered in a
science centre, in which visitors are encouraged to move around a learning environment
that have different stimuli in it, mirrors everyday life more closely than in a formal
teaching/learning situation. Johnson (2005) also highlights that the majority of visitors
to science centres do so as part of a group (families or pre-arranged groups) and during
a visit discuss, debate and consult with each other. The combination of these factors
means that visitors to a science centre are enabled to work within a personal context and
at their own pace. The ability of visitors to experience a learning environment in which
they provide much of the context has led to the science centre-type experience being
described as a ‘free-choice learning environment’ (Falk & Dierking, 2000). The varied
nature of science communication to be found in science centres also supports different

learning styles and abilities.

While much of the evaluation that has been conducted on science centres has been

based on their exhibitions, most now offer a much broader menu of educational
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activities including public discussions and debates; public theatre in workshops and
presentations; meet the scientist sessions, where the science centre becomes a forum for
researchers, and outreach activities to schools and hard-to-reach community groups.
Many science centres are also now developing their exhibitions in association with HEIs
and other STEM-related organisations and in doing so are promoting a new form of
knowledge-transfer that provides exactly the type of wider world context to which
Johnson (2005) alludes. These exhibitions also present a very contemporary face of
science and support a positive ‘early years’ experience of science. Additionally, science
centres make good host venues for temporary exhibitions produced by HEIs, which are
often funded by one or more of the UK’s research council’s. Many of these exhibitions
would have done well to have employed the input of science centres during early
development phases as they typically have a good understanding of the needs of their
visitors. In summary, science centres have many positive qualities to offer government
in return for funding. Their geographic spread, affinity with the public as venues for
public engagement, their informal-learning approach and increasingly contextualised

orientation to delivery and content marks their potential, if not their current impact.

The informal-learning approach adopted by science centres, coupled with historically
weak evaluation only affords an indication of science centre effectiveness in promoting
science education and PES. The available literature points to the need for more robust
performance indicators for science centres and ones which receive far greater rigour in
terms of measurement and evaluation. The difficulty of measuring learning outcomes in
the informal-learning environment points towards an approach to performance
management that utilises a combination of indicators that includes both output and

outcome measures.
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The relationship which UK science centres currently enjoy with a visiting public is a
major attraction for greater government involvement. Maintaining the integrity of this
relationship should be viewed as critical by both science centre and funding partner in
establishing a closer, more collaborative, working relationship. The poor financial
health of many science centres is such that they are likely to have to accept an
accountability agenda, as experienced by HEIs, and where possible negotiate on terms
related to content, control and the specific outputs against which performance will be
measured. The current dialogue enjoyed between members of the SSCN and the
Scottish Government means that this should be achievable. This approach demonstrates
an early and important distinction between the early experience of the SSCN in working
with its Government, to that of the UK’s HEI sector, and one that could see the SSCN
making a far greater contribution to promoting PES than they do currently.

2.3 THE INFLUENCE OF FUNDING AND ACCOUNTABILITY

MEASURES/FRAMEWORKS

The UK central government’s investment of public funding in science and in those
external NGOs involved in promoting PUS/PES, suggests the presence of robust and
auditable accountability mechanisms in efforts to clearly demonstrate economy,
efficiency and effectiveness in delivering against agreed performance objectives.
Collectively these elements support a control agenda in pushing forward government’s
interest in PES. This certainly appears to have been the experience of the UK HEI

sector.

Caulton (1998) considers that the major investment in SDCs by the MC, at the turn of
the millennium, required an early appraisal of their performance in demonstrating VFM

against the £1billion total investment. While Caulton’s own investigations were
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inconclusive in determining this, he did identify several useful broad themes of
economy, efficiency, effectiveness, excellence and equity. These headings are likely to
be of interest to the Scottish Government (or other funders) in determining the value
they receive in return for providing financial support. Caulton’s approach was, by
design, more quantitative than qualitative but does provide a useful starting point albeit
Caulton himself recognised that actual performance comparisons only provide a

snapshot - an aid to good judgement rather than a substitute for it.

In addition to the roles of funding body and recipient, the public’s perception of
accountability and funding of PES and NGOs also has some bearing on the public’s
trust relationship with science and those engaged in the delivery side of PES. Methods
of evaluation are likely to differ between NGOs, depending on who administers them,
funder (Scottish Government) or recipient (the science centres, HEISs, etc). The desire to
achieve a consensus framework within the SSCN suggests both should be considered. In
specific relation to PUS/PES activities, Edwards (Edwards, 2004) makes a cautionary
point in suggesting they are rarely evaluated against the aims for which they were
funded. This may be linked with the difficulty of measuring learning outcomes, as
pointed out previously and flags a potential problem in my efforts to identify a

meaningful framework through this investigation.

The issue over whether to measure performance outcomes/impacts or outputs, or a
combination of both is an important consideration. The relative absence (in science
centres) of robust evaluation methods for learning outcomes suggests a bias, already in
existence, towards the more easily-measured performance outputs and a small number

of carefully-selected performance outcomes. The relevance of any selected measures
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across four science centres of very different size and operating in different markets is

also important.

Given their similarity to science centres as popular public and cultural venues, the UK’s
museums and galleries sector provides an interesting and pertinent backdrop against
which to consider how a science centre accountability and performance model might
take shape, one that is suitable to both organisation and funding body. Any comparison
will likely be strengthened by the presence of either government or local-authority
funding in the case of public museums and galleries, as similar rules around
accountability are likely to apply. That Scottish museums in particular have been
subject to so much evaluation, notably as a result of action taken by the Scottish
Museums Council (SMC), the strategic agency for non-national museums in Scotland,

is doubly useful.

In her 2002 paper, ‘Leadership in Museums: Are our Core Values Shifting?’, SMC
Director, Jane Ryder (Ryder, 2002) highlights two main issues for non-departmental
public bodies in relation to external governance and government funding. The first she
describes as the arms-length principle in which functions which are not appropriate for
government itself to deliver are handed to others, e.g. National Museums of Scotland, to
do so “at arms length”, with some degree of autonomy in operational and policy
matters. The second is the tendency by government to increase central government
direction and intervention in management decisions in these situations, something that is
clearly at odds with the arms length principle. These conflicting approaches further

suggest the likelihood of greater control being exacted on science centres by
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government in return for funding, albeit this is unlikely to be externally/publicly

exhibited as such.

Ryder (2002) identifies a need for greater accountability for public expenditure and for
a shift in its focus away from an examination of process to one of results and a
demonstration of impact and effectiveness. This balance seems a sensible one for
adoption by science centres in continuing to afford each of them a level of autonomy in
meeting their legal requirements as separate legal and charitable entities. In broader UK
terms, the opening sentence of former Secretary of State for Culture, Media and Sport,
Chris Smith’s foreword in the Department for Culture, Media and Sport’s (DCMS)
report ‘Efficiency and Effectiveness of Government-Sponsored Museums and Galleries’
(1999, p.5) also resonates:

We are committed to the delivery of quality and excellence in what we do

as a Department and in the services provided by sponsored bodies, to

greater accountability and to the achievement of best value. Quality and

excellence demand efficient and effective delivery and high and

consistent standards of performance. To achieve this we need an agreed

basis against which to measure performance, to define what we are

measuring and how we measure it and models of good practice to help

deliver measurable improvements.
Smith goes on to highlight the importance of being able to measure performance of
government-sponsored museums and galleries against achieving government objectives,

to demonstrate what they achieve with the money they receive, something which the

PUS/PES literature rarely refers to in direct terms.

The DCMS report includes development of a new business model with over 300
associated PlIs, based around outputs and outcomes and associated measures of

efficiency and effectiveness for the museums and galleries sector. From these Pls the
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DCMS identified a short-list to act as a foundation for a performance management

regime across their National Museums and Galleries (NMG). A review of these Pls is

likely to highlight a number which could readily be adopted by the science centre

sector. The report also, importantly, recognises a number of threats to the adoption and

effective implementation of selected PIs. These include:

the diversity of the museum sector. A product of diverse histories and purpose
around a loose theme of advancing knowledge;

the power of PIs to influence behaviour. While intended to influence
behaviour in a positive direction, performance measurement can also distort
behaviour in ways that have unintended consequences. The report recommends
adopting a balanced-scorecard®! approach to selecting a range of PIs, which
intentionally pull in different directions;

the risk that indicators may not measure anything. Indicators should be
meaningful and consequential measures of performance and not just selected for
convenience or ease of measurement;

comparability and consistency. If intended to evaluate more than one
organisation there needs to be comparability between institutions and between
how PIs are defined and collected. Interpretation of data should be used to
prompt further questioning rather than simply accept the results;

the cost / benefit of collecting PIs. Benefits of collecting and analysing PIs
should outweigh the costs;

the number of PIs to collect. A balance should be struck between the number,
manageability, ease and quality of PIs selected.

Lastly, in relation to the above approach, DCMS recommend that consideration be

given to how priorities change over time. DCMS suggest a mix of a few core areas,

whose indicators will be collected on a consistent basis over time, and others associated

with VFM and current government policy which are subject to change. This approach

! The balanced scorecard is a strategic planning and management system that is used extensively in

business and industry, government, and nonprofit organisations worldwide to align business activities to
the vision and strategy of the organisation, improve internal and external communications, and monitor

organisation performance against strategic goals

[hitp://www.balancedscorecard.org/BSCResources/ AbouttheBalancedScorecard/tabid/55/Default.aspx].
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also assumes periodic review. Recognising both the opportunities and threats afforded
by establishing a consensus framework, as DCMS has done, will be essential if any

science centre performance framework is to be widely agreed and adopted.

A similar study to that documented in the DCMS report was commissioned by the SMC
in 2002 and led to the publication of The Collective Insight, A National Audit. This and
earlier SMC reports such as Best Value for Museums: A Corporate Approach (1998),
which identified a lack of formal performance indicators for museums, contributed to
SMC commissioning Jura Consultants (2003), in efforts to provide a clear picture of
standards and performance management schemes in use in UK museums. It was hoped
that this might provide a platform for future development by SMC and others. Most
noteworthy about the approach adopted, when compared with the DCMS process, was
the relative lack of interest in accountability and efficiency measures in favour of
quality assurance standards. Jura adopted to review a series of very wide performance
‘standards’ that could arguably be applied to any industry, e.g. Investors in People,
1S09000, Charter Mark. As a result of the broad-brush approach adopted by Jura their
findings provided little new insight to my own investigation. What is noteworthy from
the Jura study is its use of a matrix in mapping performance standards and schemes and
associated tools in efforts to identify areas of overlap, as well as any gaps in provision.
The use of methodology does have potential in efforts to identify a suitable mix of Pls
for use by the SSCN.

24 TOWARDS A SHARED PERFORMANCE AND ACCOUNTABILITY

MODEL
While not without its difficulties, clear scope existed for creating a shared performance

model for the SSCN, one which meets the needs of the four centres and their primary
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funder, the Scottish Government. In addition to the need to better capture and highlight
the effectiveness of science centre activities in engaging the public with a science
agenda, no small task in its own, there is also a growing appetite amongst funders, for
recipient organisations to be able to demonstrate sound financial management and
VEM.

Several factors proved essential in advancing development of a performance and
accountability framework for the SSCN including maintaining an open dialogue with
SSCN representatives — even if this sometimes led to conflict or disagreement, striking
the correct balance between governance and impact related indicators and selecting Pls
for which ease and consistency of collection and associated reporting across member
centres was possible. Key issues, such as differences in the scale, audience and stage in
development of centres posed a number of early threats to my efforts to realise a single,

consensus-based, performance framework.

While output-based PlIs are likely to be found in many science centres, and are
employed widely by national museums and galleries across the UK, impact or outcome
based Pls, that illustrate the delivery of science centres against government targets on
public engagement, democratising science and improving public attitudes towards
science, are less well-defined. In this regard precise measurement of the impact of
science centres against delivering government policy on PES is, at least in the short-

term, likely to remain largely anecdotal.

2.5 SUMMARY
In chapter two I have highlighted the motivation of the UK government in changing the

domain of science from an organic one to one increasingly influenced by a marketised
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economy and a commodifying agenda. This change has brought with it a growing public
unease in the processes of scientific advancement and those most closely associated
with it. The resulting loss in public confidence with science, and the organisations seen
as controlling it, has previously been recognised, by government, as being at crisis
point. To this end recent government efforts have been focussed on addressing this,
albeit with little evidence of success. This is likely, at least in part, to be attributable to

the methods employed by government and others.

Past emphasis on a deficit approach to public understanding have largely been classed
as outmoded, in favour of a more contextualised approach, which encourages public

debate and participation.

In its efforts to effect a positive change in public attitudes towards science the UK
government appears committed to working with a number of other organisations that
share this agenda. The influence of government intervention and funding on these
partnering organisations has not always been viewed as a positive one and has arguably
weakened the relationship several of these NGOs have historically enjoyed with the
public. The potential for science centres to make a meaningful contribution to this
agenda has been well publicised, albeit largely anecdotal. The need for funding by
science centres, coupled with the desire of government to win back public support for
science, lends itself to the development of a performance framework which delivers for

both, while also demonstrating a shared accountability agenda.

The literature importantly identified both appetite and scope for developing a
performance and accountability model for science centres that has the potential to

optimise their performance in return for a continuing funding relationship. Based on the
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UK focus of much of the literature the potential for developing a consensus-based
performance model or framework appeared to hold similarly true for SSCN members as
it did for science centres in England, Northern Ireland and Wales. The existence of a
number of well-tested, output-based, Pls in other organisations in receipt of public
funding was a helpful starter. Other indicators, associated with educational outcomes
and impacts, are less prevalent due to the difficulty in collecting and effectively
evaluating them. During the research phase of my investigation I identify a small

number, through considering good practice elsewhere.

The differing nature of Scotland’s science centres added to the difficulty of attempting
to identify a consensus model and highlighted an important need for me to closely

involve all major stakeholders throughout the development process.

Gaps in the literature, notably around the exact nature of contribution that science
centres make in promoting PES, heavily influenced my choice of methodology and its
application during the field research phase of my investigation. The need to draw on the
experiences of others was clear if any attempt to develop a wider understanding of the
effectiveness of science centres in advancing a PES agenda was to be a legitimate one.
In this regard my choice and use of research methods, detailed in chapter three, proved

key in fully addressing my research aims and objectives.
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CHAPTER THREE

RESEARCH APPROACH

3.0 INTRODUCTION

In chapter two, I considered the academic and grey literature in efforts to identify the
potential for a PES-based performance management and accountability framework for
adoption by the SSCN. While illustrating the changing nature of science and associated
changes in the relationship between UK central government and the general public, the
literature also importantly highlighted both the scope and appetite for establishing a
new, more democratic approach to promoting PES. Science centres have been identified
as one of a number of mechanisms that could help support government efforts to
achieve this albeit question marks remain over their contribution in advancing such an
agenda. This has not been helped by historically weak evaluation of science centre
activities and an emphasis on quantitative performance measures that emphasise
performance outputs rather than more impact focussed performance outcomes. Where
impact orientated evaluation of science centre activities has taken place the
methodologies applied, often based on techniques used in more formal education

settings, has been questioned.

In chapter three I describe my research approach, the framework I employed in carrying
out the research phase of my investigation. I describe my research approach in four
parts. In part one I consider the nature and scope of data I needed to collect in advancing
my research aim of realising a new performance and accountability framework for the
SSCN. In part two, I consider the philosophical perspective, or perhaps more

appropriate, practical perspective of my investigation, which informed my choice of
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methodology, which I describe in part three. Lastly, in part four, I describe the detail of
my choice and use of specific research methods. I consider two distinct phases of
fieldwork in initially advancing the establishment of an early performance model and
secondly in securing SSCN support for the development and approval of a new

performance and accountability framework.

3.1 CONSIDERATION OF DATA NEEDED
The development of my methodology for this investigation was driven by my research
aim of developing a new performance and accountability framework for adoption by the
SSCN. The specific research objectives I identified in chapter one in efforts to advance
my research aim were:
e Identify good practice in relation to performance frameworks, associated
performance indicators and their implementation across formal and/or

informal networks;

e Consider an emergent model that is appropriate for the Scottish context,
making comparisons and drawing out lessons to be learnt from others;

e Share findings of research with major Scottish stakeholders in efforts to
achieve a consensus position.
With the clear need to draw heavily from the experiences of others in the science centre
field my major challenges around data collection were in working with a large,
geographically-dispersed and potentially biased group of contributors. Rather than
attempting to overcome the potential for subjectivity based on the perceptions,
experiences and interpretations of the members of this knowledge-community I sought
to harvest them during my first phase of fieldwork in efforts to inform the second,

consensus-building, phase.
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3.2 PHILOSOPHY

The practical, problem-solving, nature of advancing my research aim was such that
aligning it with a philosophical basis also needed to consider the separate but not
independent role of intelligent practice. In this regard the philosophical stance I adopted
considers that knowledge, meaning and value are given substance by their practical
consequences. On this basis I chose pragmatism as the philosophical basis for my

research.

3.2.1 Pragmatism

Pragmatism is a philosophical movement that includes those that claim an ideology or
proposition is true if it works satisfactorily, that the meaning of a proposition is held in
the practical consequences of accepting it (McDermid, 2006). That pragmatism gets its
name from the Greek word pragma, which means ‘action’ is in this regard perhaps
unsurprising. The need to develop a performance framework, the success of which will
ultimately be determined through its implementation, makes pragmatism a close fit for

my investigation.

3.3 RESEARCH DESIGN

Defining my research aim in chapter one was an important step in shaping the
requirements of my research design. The basis of my investigation, with its emphasis on
working with others in efforts to explore, identify and construct a unified performance

model, supported the need for me to utilise a qualitative research framework.
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The nature of my investigation, with its cyclical approach to having one phase of data
collection inform the next gives credence to my decision to adopt action-research as the

basis for my research design.

3.3.1 Action-Research

Coghlan and Brannick (2005) define action-research as an approach to research which is
based on a collaborative problem-solving relationship between researcher and client
which aims at both solving a problem and generating new knowledge. Its emphasis on
resolving important social or organisational issues with those who experience these
issues directly links with the operational objective around which my research aim is
based. Tenets that define the action-research process include: research in action, rather
than research about action; a collaborative (participative) democratic partnership;
concurrent with action; a sequence of events and an approach to problem-solving;

reflective in considering process and outcomes.

Much of the early work in developing action-research was conducted by Kurt Lewin.
Lewin (1946) developed a collaborative, cyclical, process of diagnosing a change
situation or problem, planning, gathering data, taking action and then evaluating the
results of that action in order to plan and take further action. With the addition of an
initial pre-step to describe the context and purpose this cyclical process of research
directed at problem-solving has become known as the action-research-cycle (see figure

3.1).
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Figure 3.1  Action-Research Cycle

Refle:t ‘

(illustration from http://celt.ust.hk/ideas/ar/intro.htm)

Having diagnosed the need for change at the outset of my thesis I followed this with an
extensive review of the associated literature. This early process informed the content of
my first of two rounds of telephone interviews and afforded me the opportunity to begin
bridging some of the gaps left by the literature. Gathering a significant amount of data
through this first series of interviews informed and subsequently shaped my second
round of interviews. This in turn informed my initial meeting with SSCN participants
and paved the way to the development of an early performance model. The opportunity
to share and discuss this early model with SSCN representatives led to its further

development over the course of two final face-to-face meetings.
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Action-research proved responsive in responding to the emerging needs of my research
process as it progressed and emergent in that understanding developed through each

round of research.

3.3.2 Participant observation

The action-researcher works towards enabling obtrusive change (Coghlan and Brannick,
2005). The possible influence of the outputs of my investigation on future funding
allocation by the Scottish Government, including potential for changes in the
distribution of funds across individual SSCN members, demanded that I establish clear
guidelines for my participation in ensuring legitimacy for the study and the avoidance of
claims of dubiety by other key stakeholders involved in my research process. The small
‘core’ group of stakeholders, i.e. the four Scottish science centres and my relevant
experience as a science centre chief executive, did however suggest that my

involvement as participant-observer would aid the research process.

Balancing adequate subjectivity with adequate objectivity is a challenge of adopting a
participant observer role (Marshall, 1998) and particularly as my investigation involved
entering the subjective worlds of senior science centre representatives. In essence my
challenge has been to draw from the benefits and insights which participant observation
affords but not to the extent of rendering the value of my data as questionable. In
considering the possible impact of my involvement on the validity of my research
process, I adopted a balanced approach in which I used my knowledge of the sector to
extend lines of inquiry during interviews and to manage the final participative aspects of
my investigation to an eventual conclusion. This approach allowed me to maintain a

distance from my study participants in locating their views in a wider theoretical and,
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perhaps more importantly, practical context. Striking this balance was to prove even
more critical when in August 2007 I was asked by the Scottish Government to lend my
personal support to Satrosphere, which found itself facing a financial crisis and almost
certain closure. Initially involved in a management capacity for several months I
became chief executive of Satrosphere in April 2008 — effectively acting as chief

executive for half the SSCN.

34 RESEARCH METHODS
My choice of methodology, with its qualitative and participative emphasis, provided
clear pointers to the types of evidence and associated research methods that were most

appropriate to my investigation.

While I originally anticipated employing a case study approach to my investigation, a
method highlighted by Yin (2002) as favouring research strategies that ask ‘how’
questions, the significant number of science centres represented in my investigation,
their geographic spread and wider diversity, when coupled with the very targeted nature
of my investigation, meant a full case study approach would have proven almost
impossible for me to administer. There was, however, sense in utilising several research
methods commonly associated with conducting case studies and consistent with my
participant-observer status. Yin (2002: 86) describes six sources of evidence for case
studies. Table 3.1 highlights these along with the strengths and weaknesses typically

associated with their use.
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Table 3.1 Sources of evidence for case studies — strengths and weaknesses
Source of Strengths Weaknesses

Evidence

Documentation e stable — can be reviewed e retrievability — can

repeatedly;

e unobtrusive — not created
as a result of the case
study;

e exact — contains exact
names, references, and
details of an event;

e broad coverage — long
span of time, many events
and many settings.

be low;

e Dbiased selectivity, if
collection is
incomplete;

e reporting bias
reflects (unknown)
bias of author;

e access —may be
deliberately blocked.

Archival Records

e [same as above for

e [same as above for

documentation]; documentation];
e precise and quantitative. e accessibility due to
privacy reasons.
Interviews e targeted — focuses directly e bias due to poorly
on case study topic; constructed questions;
e insightful — provides e response bias;
perceived causal inferences. | e inaccurate due to poor
recall;

o reflexivity — interviewee
gives what interviewer
wants to hear.

Direct e reality — covers events in e time consuming;
Observations real time; e selectivity — unless broad
e contextual — covers context coverage;
of event. o reflexivity — event may
proceed differently
because it is being
observed;
e  cost—hours needed by
human observers.
Participant- e [same as above for direct e [same as above for direct
Observations observations] observations]
¢ insightful into interpersonal | e  bias due to investigator’s
behaviour and motives. manipulation of events.
Physical Artefacts | o insightful into cultural e selectivity;

features;
e insightful into technical
operations.

e availability.

Adapted from Yin (2002, p.86)
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Based on their potential for supporting my data collection needs and sympathy with a
participant-observer approach 1 selected telephone interviews, semi-structured
questionnaires, the use of archival and published evidence and collective discussions as

my research methods.

My use of extensive archival evidence, collected over the last five years, along with the
independent reports commissioned on both the SSCN and the wider UK SDC sector
were key to establishing both a wider and more detailed context for my investigation

and are covered in chapter four.

I could have employed other research methods in being consistent with a full case study
approach but their use would have imposed a significant extra burden on me, notably
but not exclusively, in terms of time. This would have considerably lengthened the data
gathering phase of my investigation and prevented me from taking advantage of
Scottish Government requests of the SSCN in the final stages of my investigation and

which were directly linked with advancing my research aim.

3.4.1 Building and utilising an international knowledge-community

While the emphasis of my investigation has been four science centres in Scotland and
their joint primary funder, the Scottish Government, there was always sense in drawing
on the experiences and knowledge of others in senior positions in the wider science
centre community. Had my investigation only involved four centres it would have
introduced significant risk of dominant inputs swaying outputs and subsequently
influenced the reliability of my research. Assembling and working with an international
knowledge-community afforded my investigation several benefits — the group served as

a learning resource in allowing me to draw from other experienced practitioners in the
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science centre sector who shared similar goals, interests, problems and approaches;
developing, capturing, and once assimilated, applying, what good and best practice
existed in terms of the use of key performance indicators (KPIs) across my knowledge-
community; and, influencing the development outcomes associated with my
investigation by promoting a better informed dialogue between SSCN stakeholders

during the final stages of my investigation.

3.4.1.1 Sampling method

The key stakeholders within the SSCN membership are the chief executives of the four
centres. Their peer group in other science centres in the rest of the UK, Western Europe,
North America and Australia formed the basis of my knowledge-community. This was a
potentially significant population and I had to rationalise this in efforts to ensure my
investigation remained manageable. Three of the four SSCN centres were part-funded
by the MC and this supported the inclusion of other UK, MC-funded, centres including
LIFE, @t-Bristol, Thinktank and W5. Additionally, Wales and Northern Ireland only
have one science centre each and also receive government funding so these were also
included. My remaining sample was selected on the basis of its ability to effectively

contribute to my investigation.

A sensible starting point in managing my overall sample size was by beginning with the
committee members of UK and international science centre trade organisations, such as
the European Collaboration for Science Industry and Technology Exhibitions
(ECSITE), its UK counterpart ECSITE-UK, the USA-based Association of Science and
Technology Centres (ASTC) and the Asia/Pacific Association of Science Centres

(ASPAC). Representatives of these organisations are typically appointed by a process of
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peer election and based on their experience of operating science centres and wider
contribution to the development of the sector. In essence this population of science
centre representatives was amongst the most senior and experienced in the field. I
additionally employed a snowball sampling technique, achieved by asking initial
interview participants to nominate others in senior positions in the science centre sector.
Additional participants were selected based on the frequency with which they appeared
in the snowball generated list. In total, forty five candidates were identified through this
combined process. The full list of interviewees, along with other interview-based

administrative data is shown in appendix 1.

I e-mailed an invitation to all potential candidates (see appendix 2). Where candidates
did not respond to the initial invite I sent a second, reminder, e-mail. In total 26
candidates (58% of my initial sample size) agreed to participate, only one candidate
declined to take part and all others failed to respond in any way. The candidate who
declined to participate was a representative of the Scottish Government and who
declined on the basis that it was Scottish Government policy not to participate in

privately conducted research.

While my invite to potential candidates referred to my anticipated format for candidate
participation the final format varied slightly as described under section 3.3.4.4. My first
interviews were held between September 2007 and January 2008. Following this first
phase of questioning I reduced my sample size to 21 participants (see appendix 3) on
the basis of the continuing availability of round one interviewees and the quality of their
contribution to my first round interviews. My second round of interviews took place

between January and February 2008.
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3.4.1.2 Validity/reliability of research

During the data collection phase of my investigation construct validity was facilitated
by the use of several sources of evidence which helped me develop converging lines of
evidence. The use of a large international knowledge-community of sector experts
helped establish external validity in being able to generalise many of my findings

beyond the immediacy of my investigation.

My recording of investigative procedures supports the reliability of my investigation in
providing an effective audit trail of my research methods that others could follow if

desired.

3.4.1.3 Interviews/semi-structured questionnaires

The lack of substantive academic research on science centres and the attitudes and
belief systems of those employed in senior positions, in terms of science centres role
and effectiveness in widening PES, suggested an early approach to data gathering which
provided a broad-base starting point. I achieved this by utilising a semi-structured

questionnaire, administered by individual telephone interviews.

My initial questions were informed by my literature review (chapter two) and e-mailed
to members of my knowledge-community prior to interviews in the form of a question
schedule (see appendix 4). This provided a structure to my interviews and gave
interviewees an opportunity to reflect on my questions in advance of the interviews
while also affording me the flexibility to move away from my main line of questioning

when appropriate to do so.
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Conscious of the busy schedules of those taking part I was keen to try and contain each
interview to one hour. In efforts to achieve this I tested my initial question schedule
with two of my participants. I selected these two candidates based on my knowledge of
their own academic backgrounds. In addition to managing the length of interview I was
also keen to use the opportunity of testing my questions to secure feedback on their
appropriateness. This early testing process proved beneficial in reducing the number of
questions from twenty-three to eighteen, eliminating questions that had elements of

duplication in them as evidenced by interviewee responses.

I recorded all of my interviews with the consent of my interviewees and additionally
took extensive contemporaneous notes. I also advised interviewees that I would give
them final approval on any quotes I wished to use from their interviews before

submitting my final thesis.

My round one interviews focussed on participants existing relationships with their
governments and their knowledge of other funding models and performance
frameworks. Prior to commencing every interview [ utilised an interview structure (see
appendix 5) in efforts to ensure all interviewees received the same information and
interview format. I also adopted this approach during my second round interviews.
Round two interviews also comprised a core of eighteen questions (see appendix 6) and
developed on the first round interviews and a further review of the questions
unanswered by my literature review. These focussed on context, mechanism,
measurement and evaluation. In both rounds I interviewed participants according to
availability - interview schedules are recorded in appendix one and three. My Scottish

participants were, however, interviewed at the end of each round of interviews in efforts

Chapter 3-14



Chapter Three — Research Approach

to ensure, as interviewer, I was informed of any developing lines of questioning from

earlier interviews.

3.4.1.4 Analysis
The new model associated with my investigation emerged out of the analytical phase of

my research process.

My general analytical strategy for this study was to follow the theoretical propositions
and my subsequent choice of research design and methods. My use of a large
knowledge-community, which generated significant data, suggested an approach to
analysis which had inductive-reasoning at its core. The specific observations of a large
group of individuals allowed me to detect regularities and patterns within the
interviewee responses to my questioning using a form of constant comparison. Glaser
(1978) describes a six step process to this method of analysis. Step one, simply involves
beginning to collect data. In step two Glaser describes looking for key issues, recurrent
events, or activities in the data that become categories for focus. Step three, involves
collecting data that provides many incidents of the categories of focus with an eye to
seeing the diversity of the dimensions under the categories. Step four, write about the
categories that you are exploring, attempting to describe and account for all the
incidents you have in your data while continually searching for new incidents. Step five,
work with the data and emerging model to discover basic social processes and
relationships. Finally, engage in sampling, coding and writing as the analysis focuses on
the core categories. 1 addressed steps one through four of Glaser’s process through
gathering and analysing my interview data. Steps five and six I addressed through my

face to face meetings with SSCN stakeholders.
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The patterns to have emerged through this process allowed me to develop general
conclusions and theories. While not affording great statistical weight to my analysis my

approach did fit with the qualitative focus of my overall investigation.

3.4.2 Scotland’s stakeholders — building consensus

My final phases of field work employed a focus group approach involving the SSCN
members of my knowledge-community in efforts to secure consensus around an
emergent performance framework. This aspect of my research was consciously left to
the end of my investigation because of the potential for conflict and the introduction of
bias. The participants in these final phases included the three SSCN chief executives
and the scientific directors of ODE and GSC. Two meetings were held and a full minute
of each meeting recorded. The first meeting, on the 26™ February 2008 (see appendix
13), provided an early opportunity for sharing the responses of both phases of
interviews and my analysis of this data. This meeting also provided a critical forum in
which to discuss emerging themes and their fit with the Scottish context. My second and
final meeting with the SSCN members took place on the 20™ March 2008 (see appendix
15) and moved the group to a near consensus position. The new framework was
finalised through e-mail correspondence between the chief executives following the face

to face meetings.

3.5 SUMMARY

In chapter three I have set out the research design I employed in carrying out my
investigation, its philosophical foundations and the specific methods I used in efforts to
best address my research aim. The application of these methods supported my pursuit of

credible, robust and reliable results. The use of a large ‘knowledge-community’ was a
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distinct advantage in advancing and developing a performance model for Scotland’s
four science centres. The inclusion of other UK and international participants also lent
scope to developing a model which has value beyond Scotland. This has the potential to
assist other UK science centres in their continued efforts to achieve advocacy and

government funding, albeit in return for adopting an auditable performance regime.

In chapter four I describe the factors that influenced recent Scottish Government
thinking, in terms of its shift in expectations of the SSCN in return for a continued
funding relationship. By drawing on a significant range of materials, including archival
evidence and the independent reports of consultants I provide further context to the
changes which have taken place in Scotland’s science centre base and which further
demonstrate the need for a new and more meaningful performance and accountability
framework. Chapter four additionally draws on the wider UK context for recent and

continued change.
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CHAPTER FOUR

RECENT PRACTICE IN SCOTLAND

4.0 INTRODUCTION

In chapter three, I presented the philosophical perspective of my research and described
the methodology, data collection methods and methods of data analysis I employed in
carrying out my investigation. I justified my methodological choices around capturing
and building upon the experience and best practice being exhibited by other science

centres elsewhere in the UK and internationally.

In chapter four, I more fully describe the context of recent change in the SSCN and
through doing so point to current and emerging policy expectations of the Scottish
Government in return for a continuing funding relationship with the SSCN centres. This
chapter builds considerably on the foundations I laid in chapter one, which provided a
brief background to the Scottish science centres, their early discussions with the
Scottish Executive and the use of an early and unsustainable funding model, i.e. one of

deficit-funding centres.

In fully analysing the recent changes in Scotland, I have organised chapter four into
three parts. In part one, I draw upon and analyse a number of sources of archival
evidence that helps me chart some of the key communications between SSCN centres,
my own centre in Dundee (including Satrosphere from 1% April 2008) and the Scottish
Executive/Government over the last five years (2003-2008). Access to these sources of

evidence was possible because of my status in this investigation as participant-observer.
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My exploration of this significant archival evidence base follows a natural timeline and
in doing so charts the development in dialogue between the SSCN and the Scottish
Government from its earliest to its most recent. In part two, I consider the reports,
typically commissioned by the Scottish Executive/Government, that have been
published during the timeline mentioned above. This combined process clearly
illustrates how both thinking and expectations have changed between both groups of
stakeholders from 2003 to 2008. Finally, in part three, I give some brief consideration to
developments in the wider UK context, again drawing on key publications, as these also

have bearing on my investigation.

41  ARCHIVAL EVIDENCE

The archival evidence associated with the developing relationship between the Scottish
Executive/Government, and the four members of the SSCN is rich and extensive.
Following a search of my own archives I identified over two hundred pieces of direct
communication. This extended back as far as May 2003 and takes several forms but
mainly e-mail and written correspondence and takes place between a range of the major
stakeholders. These included the chief executives of the SSCN centres, the original
(1998 — 2004) chairman of DSC, Professor Ian H. Stevenson, current chairman (2004 —
2008), Professor David Sigsworth, Scottish Executive/Government civil servants, their

ministers and the consultants commissioned by the Government.

The nature of this correspondence, typically when e-mailed, is such that much of it
expressly states that it is for the use of the individual or entity to which it was addressed.
While early correspondence has few limits to disclosure associated with it, more

recently there has been far greater attention given to including legal disclaimers which
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do not permit unauthorised use, disclosure, storage, copying or onward distribution of
any part of the e-mail. This may be a further weakness associated with the use of recent
archival records, particularly when electronically based, to those I previously identified
by Yin (2002) in Table 3.1 of chapter three. Accepting these limitations to its use, the
archival correspondence remains an important source of evidence for my investigation
and so has been drawn on in efforts to better describe how the relationship and
associated expectations between the Scottish science centres and the Scottish

Executive/Government has changed during the last five years.

4.1.1 Early discussions

The earliest correspondence I have between Scottish science centres and the Scottish
Executive dates back to May 2003. This letter to the Government, from the chairs of the
five science centres’ Boards of Directors, which at this time included the still
operational TBI, reports on a meeting held in March of that year in which the creation
of a network of Scottish science centres was first mooted. The five chairs identified a
need to create a new body to replace the earlier Scottish Science Trust. It was suggested
that this body should operate at arm’s length from Government and recognise the
autonomy of the five centres. It was proposed that the new entity should also act as an
advocate of the centres with a remit of ensuring that the work of the science centres
underpin and contribute to the delivery of the national science agenda; promoting the
five centres as valuable national cultural assets under a corporate banner such as
‘Science Centres of Scotland’; ensuring their continuity and in doing so, act as a
campaigner for the centres in discussions with major funding bodies; and promoting the

centres as valuable educational resources.
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That this early correspondence recognised an important education role for the science
centres but also that they were largely focussed on sustainability issues, is of some
significance as at no time since my own arrival in Dundee in October 2001 have I been
aware of the Scottish science centres as having been in anything other than a financially

vulnerable state of health.

As a direct result of the chairs’ meeting in March of 2003, the mandate to continue a
dialogue with the Scottish Executive was handed down to the chief executives of the
centres, amongst them myself. This work began in earnest in August 2003 with the
submission of a briefing document from a group of six science centres that also briefly
included the Scottish Sea Bird Centre in North Berwick. The Sea Bird Centre cleverly
secured a place at the negotiating table on grounds that it also promoted PES but was
dropped from negotiations by the Scottish Executive at an advanced stage of discussions
(9th October 2003), seemingly for fear of opening the floodgates to wider SDC venues
such as zoos and aquaria. All initial discussions between the science centres and the
Scottish Executive took place with the department for Enterprise, Transport and

Lifelong Learning.

The centre’s briefing document highlighted several major areas - how science centres
deliver the government agenda, cost (of delivery), comparison (e.g. VFM), the price of
failure and several recommendations with regard remedial action. The briefing
document helped secure a meeting with Scottish Executive civil servants that
subsequently paved a way for further dialogue. Of note from the early correspondence

was the very clear message from the Scottish Executive that funding would come at a
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price, with visible change in the way in which centres had operated historically, and

closer linkage with Government policy, anticipated.

During these early discussions TBI went into administration (August 2003). This major
event gave a heightened urgency to moving negotiations forward or face others
experiencing a similar fate. In essence, to provide the remaining four centres with a
relatively small amount of annual funding would protect an asset base across the
remaining centres worth more than £130m. To keep centres operating would also
remove the risk of the Scottish Executive facing the possibility of claw-back of
European regional development funds which had been utilised by three of the five

science centres during their initial set-up, a significant motivator by itself.

Despite positive early dialogue with civil servants, centres were advised that ministers
would not commit to long-term funding of the centres, but were minded to do so, if a
workable strategy could be developed to establish a National Science Centre body, with
the five individual science centres, including a potentially resurrected TBI, as franchises
or spokes from this hub. It was proposed that any long-term funding from the Scottish
Executive for centres be provided through this intermediary body. Bearing similarities
to the earlier idea of the science centre chairs, the Scottish Executive committed to
commission an independent study in order to further inform their thinking. Jura
Consultants were duly commissioned (2003) with some of their reports findings have
already been mentioned in chapter one. I give further consideration to Jura’s study,
along with its implications for the four centres in section 4.2. Finally appointed in
December 2003, Jura undertook a wide-ranging business review of the five Scottish

centres. This review focussed on the financial performance and business planning
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capabilities of each of the centres and amongst other things determined that TBI was
unsalvageable. A review by HMIE (2002) on each of the four centres, its first, was

additionally drawn on in terms of their education-related effectiveness.

Following completion and final submission of the Jura study in May 2004 Scottish
ministers agreed to make funding available to the four science centres. The
announcement of this decision in writing to me is captured in appendix 7. By way of
accepting the offer of funding the chairmen of each centre were asked, by the Scottish

Executive, to respond using the following specific wording:

This reply is on behalf of the Board of [name of centre]. The Board has
read the Jura Consultancy report in relation to the centre and is content
that it contains reliable information relating to the existing and expected
business performance of the centre. The Board understands that the
Scottish Executive, in partnership with Scottish Enterprise, intends to
make available adequate grant aid to support the revenue and various
urgent capital needs of the centre during 2004-05, as set out in the Jura
report, and that firm proposals are in hand to provide similar support in
future years. The Board understand the continued need for the centre to
work to attract sponsorship from other public and private sponsors, and
that ongoing evidence of this effort will need to be provided.

The Board accepts that all funding provision by the Executive will be
dependent on adequate progress being made by the centre on the
business improvements identified in the Jura report, including greater
collaborative working with the other 3 centres, and other science
education providers, sharing of exhibition material and development of
the centre’s involvement with school education, and other specific
improvements mentioned in the Jura report. The Board and Management
of the centre will work in full co-operation with the Jura Consultancy,
The Scottish Executive and other public funders with the aim of
implementing these transitional changes with due speed and within
timescales to be agreed through further negotiation. I agree that the
Scottish Executive can announce the general terms of these plans in the
near future.

This requirement of each centre is of interest in its recognition of the predicament of

centres but equally in its lack of any clear link with Scottish Executive policy around
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either PES or science education. The public announcement over the Scottish
Executive’s decision to fund the four Scottish centres was made by then Deputy First
Minister and Minister for Enterprise, Transport and Lifelong Learning, Jim Wallace, at

Dundee Science Centre on 22" June 2004.

4.1.2 A developing relationship and growing expectations

Beyond the publication of the Jura report (2004a), the subsequent decision of Scottish
ministers to provide funding to the four Scottish centres and the conclusion of related
negotiations held between individual centres and the Scottish Executive, the work of

beginning to develop the SSCN was able to commence.

My archival correspondence highlights the 24 September 2004 as an important date as
this was the first recorded meeting under the new funding regime of the four SSCN
chief executives and representatives of the Scottish Executive, a group that was
collectively given the name the Joint Executive Group (JEG). The minutes of this
meeting and those that followed show an early emphasis by the Scottish Executive on
trying to establish appropriate mechanisms for both monitoring and measuring the
performance of the SSCN centres. This theme was continued at the second meeting of
the JEG on the 5™ November 2004. In advance of this meeting the Scottish Executive
forwarded a paper called Measuring Success (see appendix 8), a document that sought
to advance development of an early performance framework for the SSCN. The six
principal themes of this document were operating as successful and quality visitor
centres; communicating science to society; contributing to the science education of
pupils and teachers; collaboration across science centres and Science and Society

initiatives; sustainable science developments in society and ensuring appropriate
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accountability and governance. The Scottish Executive highlighted a series of high level
outcomes and objectives under each theme (see appendix 9) and while many, on
reflection, demonstrated some advanced thinking by the Government, few were taken
forward in terms of further development and subsequent adoption as performance

reporting requirements.

Despite a lack of progress in certain areas the development of a SSCN strategy,
covering the period 2005-09, was advanced

(hitp://www.scotland.gov.uk/Publications/2005/12/06113103/31038  [Accessed ~ 4th

April 2007]). While described more fully in section 4.3 The Scottish Science Centres
Network 2005-09, the archival correspondence highlights that early discussions between
the Scottish Executives and centres over a joint strategy started in December 2004. The
development of this initial SSCN strategy document was a collaborative one and
developed through regular dialogue between the five major stakeholders (the four SSCN

centres and the Scottish Executive).

During the development of the SSCN strategy the Scottish Executive implemented a
quarterly grant claim process (July 2005). This required each centre to provide quarterly
performance reports in order to release revenue funding. Reports (see appendix 10)
were expected to record each centre’s performance against visitor and financial targets,
updates on delivery against commercial and education targets set out in each centre’s
annual operating or business plan, and the mitigation of any operational risks
experienced by the science centres. Reports contained a mix of quantitative and

qualitative, output-based, performance-related information. This same reporting
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requirement has continued and remains a condition of Scottish Government grant draw

down.

The SSCN strategy was eventually launched in December 2005, by then Deputy First

Minister and Minister for Enterprise, Transport and Lifelong Learning, Nicol Stephen.

Beyond the launch of the SSCN strategy, the four centres met less frequently and the
JEG group has rarely met since. Despite the subsequent reduction in joint-
communication, the SSCN strategy did provide a further framework against which to
measure performance and importantly from a network rather than an individual science
centre perspective. This has proven useful, albeit without annual revisions the
document, written in 2004, is now (2008) only loosely relevant and with, in theory, a
further six months (from September 2008) to run to the end of March 2009. Despite
this, at a joint meeting on the 23 July 2008, the chairs and chief executives of the
SSCN centres collectively agreed to formally conclude the first SSCN strategy in favour
of advancing a new, more independent, method of operating for the network, one more
focussed on centres building their own regional community networks than on the SSCN.
This shift in approach, agreed after the conclusion of my investigation and consensus
building phases of research, holds the potential of significant consequences for the

future of the SSCN.

4.1.3 A new science champion for Scotland

Having reported to the Department for Enterprise, Transport and Lifelong Learning for
two years, the Scottish Executive announced the appointment of a new Chief Scientific
Advisor for Scotland, Professor Anne Glover in May 2006. At this time the

Government’s Science and Society Team, to which the four centres had been reporting,
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moved from the Department for Enterprise, Transport and Lifelong Learning to OCSA.
On reflection this move brought further political focus to the SSCN and gave it a
departmental focus which arguably it did not have when part of the Department for

Enterprise, Transport and Lifelong Learning.

Within six months of Professor Glover’s appointment two further major studies had
been commissioned by the Scottish Executive and conducted by HMIE (2007), the
centres’ second, and Halcrow Group Limited (2007). In contrast to the HMIE review,
which largely focussed on improvements in educational effectiveness, the remit of the
Halcrow study was much wider in considering the economic implications of the Scottish
Executive’s funding for the SSCN, along with scope for future interventions. In this
sense the Halcrow study represented a follow-up to the original review of SSCN centres
by Jura in 2004. I describe the objectives and outputs of both studies under section 4.4
Review of the Contribution of the Scottish Science Centres Network to Formal and
Informal Science Education and 4.5 Scotland’s Science Centres — Impacts and Future

Interventions,

Before considering each document it is worth highlighting that, as with the original Jura
report (2004a), the outputs of the Halcrow study generated major implications for the
SSCN centres, the final consequence of which are still (September 2008) being felt. Key
recommendations made by Halcrow were fed into the Scottish Government’s
comprehensive spending review in 2007 and contributed to the securing of a new round
of funding for the SSCN (£7.5m for the science centres over the period 2008-11). This
very positive announcement was accompanied by the news of a new mechanism for

distributing Scottish Government funds across the SSCN. This would see the first major
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shift in funding distribution since funds were first offered to the SSCN in 2004 and
would see three (DSC, ODE and Satrosphere) of the four centres receiving an additional
funding allocation. These future funding intentions of the Scottish Government are
recorded in letters from OCSA to my chairman and me (see appendix 11 and 12) and
are considered more fully in chapter seven because of their impact on the early

evaluation and development of my emergent SSCN performance framework.

Despite the generally positive nature of the Scottish Government’s recent
announcements, the rejection of the new distribution mechanism, based on the
allocation of funding per visitor, by one of the SSCN members, GSC, led to a further
protraction of dialogue with the Scottish Government. GSC refused to accept the new
mechanism on grounds that it would see the centre, the largest in Scotland, receiving a

significantly lower level of funding than it had in previous years.

At September 2008 the Scottish Government had offered further qualification to the
basis of its change in funding approach and offered formal grant offer letters to all of the
SSCN centres. The significance of this recent situation on my investigation is such that I

will revisit it in chapters seven and eight.

42 THE CONCEPT OF A NATIONAL SCIENCE CENTRE

In returning to the chronological order of the reviews of the SSCN the development and
subsequent support for Jura’s report by Scottish ministers has already been described
(see section 1.3.1 of chapter one). The title of Jura’s study (2004a), Development of the
Concept for a National Science Centre, is somewhat misleading but was in part
commissioned to consider the scope for creating an overarching organisation, at arm’s

length to Government, to which the science centres would report and through which
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Government funding would flow to centres. Through their investigation Jura established
that creation of a National Science Centre would deliver minimum efficiency savings
and lead to poorer performance from the four centres if ‘merged’. Additionally, having
been both personally and organisationally involved in this dialogue, it was also very
evident at the time that few, if indeed any of the four, centres, specifically their Board’s
of Directors, were willing to relinquish all, or indeed any, control and effectively their
independence in return for a funding relationship. All, however, were willing to engage

with an agenda in part related to advancing collaborative working.

In addition to paving the way for a funding relationship between the four centres and
Scottish Executive, the Jura study also identified a series of performance improvements
that each centre should work towards delivering. These varied considerably between
centres and typically included transitional elements and longer-term objectives. The

concluding remarks of Jura’s Summary Report (2004b, p.18) for my own centre stated:

The key issues for the science centre lies in its long-term operation.
While some science centres are able to survive on a very short-term basis
the requirement for continual reinvestment in exhibits, additional
marketing and an inability to meet running costs means that long-term
sustainability at this time is not a realistic proposition. Without
additional capital funding and revenue funding the centre will continue
to see visitor numbers fall and see the gap between income and
expenditure widen.

However, the centre does provide a significant resource for the
education sectors in a specialist area and as such there is a recognition
that this service should be secured in the longer-term. Nevertheless to
fully serve the local price sensitive education market these is a need to
provide a quality service at an affordable price, which the centre will be
unable to do without further public support and reinvestment in exhibits.
In conclusion Sensation (Dundee Science Centre) must strive to improve
business performance through efficiency, economy and effectiveness.
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Anecdotally, having seen the summary report of at least one other centre, that read the
same word-for-word with just the centre name changed, there seems to have been a
common message sent out to centres. That having been said, the specific improvements
identified by Jura were funded by the Scottish Executive and made a very significant

difference at the time.

43 THE SCOTTISH SCIENCE CENTRES NETWORK 2005-09

As per the Jura report 1 have previously touched on the content, promotion and
influence of the SSCN strategy. As an early strategic framework this document clearly
illustrated the Scottish Executive’s aspiration for the network and importantly came
with ministerial approval. Few others in the UK, including the science centres that
receive government funding in Wales and Northern Ireland, are likely to have received

such strong political endorsement.

While recognising the dual role of the science centres as popular visitor attractions and
educational venues, the SSCN strategy was primarily interested in improving
engagement between major stakeholders, including the centres themselves, industry,

the education sector (both formal and informal) and the wider UK public.

Refreshingly, through the SSCN strategy, the Scottish Executive demonstrated their
recognition of the need for a new approach towards promoting PES in moving away
from a traditional ‘top-down’ and controlled flow of information to the public, towards
one more focussed on engagement and dialogue on science and the issues it raises for
individuals and society. The Scottish Executive’s approach publicised its commitment
to creating greater public involvement in the debate about the place of science in

society, something which it importantly continues to do.
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The Scottish Executive expressed two key areas of interest through the SSCN strategy.
The first, was around the SSCN centres supporting Government direction in return for
public funding and secondly the pursuit of greater collaboration between SSCN centres
and other initiatives around the themes of partnership working, commercial operations
and network education awareness-raising. The SSCN strategy laid out clear policy
recommendations and key deliverable outputs against each area and while too extensive
to cover here did collectively demonstrate the Scottish Executive’s belief that by
working together, and with other relevant organisations, the four SSCN centres had the
potential to make a difference in growing the Scottish economy, closing the opportunity

gap and demonstrating Scotland’s pro-science outlook.

One of the short-term challenges of the SSCN is in how the SSCN centres demonstrate
they have delivered against the SSCN strategy. As I highlighted in section 4.1.2 the
strategy was signed-off by the chairs and chief executives of the four science centres at
its meeting in late July 2008. While not explicitly stated as such, the SSCN strategy had
many performance objectives identified within it. In addition to supporting Government
direction and greater collaboration, other recorded areas of policy interest and delivery
included the science curriculum 3-18 based; links with Further and Higher Education;
links with industry; and encouraging science as a career choice. The strategy also
highlighted a number of additional strategic milestones set against each year of the
strategy. Collectively forming a performance framework in its own right, with a mix of
outcome and output based objectives, there should be real concern, within the SSCN
members over the extent to which these have been delivered and can be evidenced. As
participant-observer, my own concern is that while a number of the output based

objectives were met, many more of the deliverables expressly desired by the Scottish
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Executive were not substantially advanced and where progress was made this has been
difficult to objectively demonstrate/evidence. This is as clear a signal as any that a new
approach to performance management and reporting is required if the SSCN is to more
clearly demonstrate both its potential, and perhaps more importantly at this stage in its
funding relationship with government, its effectiveness.

44 THE SCOTTISH SCIENCE CENTRES NETWORK AND SCIENCE

EDUCATION

As a function of measuring education-related performance against the objectives
highlighted within the SSCN strategy, HMIE Inspectors carried out their second review
of the SSCN centres between September and November 2006. The dual purpose of this
second examination of the centres was also to chart their progress since HMIE’s first
inspection of the four centres in 2002. This earlier review of centres was a function ofa
UK-wide review of science centres and led by the Department of Trade and Industry.
This found that the contribution of the science centres to formal science learning was
greatly valued by schools, especially primary schools and complemented and enriched,
rather than duplicated, pupil’s school science learning at both primary and secondary

levels. The review pointed to strengths and areas for development in each of the centres.

The 2006 HMIE inspection focussed on five major areas. First, as previously
mentioned, progress made by the four centres since its original review in 2002. Second,
improvements in the quality and range of educational resources (including activities,
exhibits and facilities) available across the centres. Third, the quality of existing
education and outreach services provided by the centres. Fourth, the presence of
strategic links between centres, the academic community and local businesses and

lastly, relevant commentary on commercial, staffing and/or marketing issues.
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Importantly the HMIE inspections did identify improvement in all centres against the
earlier review including in accommodation and resources, the skills of staff in both
communicating with and enthusing young people and adults about science, links with
schools and cross-centre collaboration. In addition to these improvements the HMIE
inspectors expressed a desire to see centres continue to work cooperatively with other
agencies in efforts to provide more high-quality development for teachers. The
inspectors also highlighted the potential of the science centres for showcasing local
research and developments in higher education and industry. The inspectors also
identified a range of individual strengths and development areas in centres under the
headings resources, programmes and activities, ethos, quality assurance and learning
and teaching. Despite there only being four centres the range of strengths and

weaknesses identified by inspectors effectively provided a ranking of the four centres.

Following the launch of the HMIE’s report in March 2007

(http://www.hmie.gov.uk/documents/publication/sscn.html [Accessed 24th January

2008]) the Scottish Executive encouraged each of the SSCN centres to bid for funds in
order to address the specific development areas identified by HMIE. Many of the
successful proposals are still (September 2008) being implemented and will see
significant progress having been made across the SSCN by the time of the next HMIE

inspection in June 2009.

The recognition by HMIE that the SSCN centres have an important role to play in
complementing and supporting science education in schools, colleges and universities
and more widely through raising the profile of science across the nation and by

enthusing those in local and broader communities is of major significance. That HMIE
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encouraged the Scottish Executive to continue to support the SSCN so that centres
might make even greater contribution to the social and economic prosperity of Scotland
and at a critical point in the Government’s last comprehensive spending review is also
highly encouraging.

45 SCOTLAND’S SCIENCE CENTRES - IMPACTS AND FUTURE

INTERVENTIONS

In September 2006, at the same time as the HMIE inspectors started their second review
of the SSCN, the Scottish Executive appointed Halcrow Group Limited to undertake a
study of the four SSCN centres in efforts to inform future policy, delivery and future
commitments to the SSCN. As a function of this work Halcrow consulted with a wide
range of SSCN stakeholders, including visitors, and supplemented this activity with
extensive desk-based research. One of the main objectives of this study, as identified by
Halcrow in their report (2007, p.2;

http://www.scotland.gov.uk/Publications/2007/11/02154710/3 [Accessed 11th

September 2008]) was:

the development of a set of performance objectives, and it is
recommended that these should be used to measure the future
performance of the science centres. The two key performance objectives
focus on increasing the number of visitors from all ages and
backgrounds in Scotland and are supplemented by a set of six objectives,
with a focus on quality and collaboration. This review concludes that an
outcome based approach to funding be adopted by the Scottish
Executive. It is also recommended that the share of funding for each
science centre should be directly linked to performance against the key
performance objectives.

The six sub-objectives, focussing on quality assurance, integration with the 3-18

curriculum and promoting coordination with other agencies were identified as:
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1) To maintain average customer satisfaction at no less than 8 out of 10
for all visits;

2) To achieve and maintain at least a four star rating from VisitScotland
by 2009;

3) To ensure that all of the recommendations arising from the 2006
HMIE inspection are implemented by 2009;

4) To ensure that all science communication activities delivered by the
SSCN are subject to an established quality standard by 2009;

5) To provide clear linkages with the learning outcomes arising from the
3-18 Curriculum for all visits by Scottish children to the SSCN;

6) To ensure all outreach activity is effectively co-ordinated with other
science engagement partner organisations.
Halcrow also investigated a range of other possible policy interventions including free
admission for different visitor categories, half-price admission and free transport for
visiting school groups. Much of this research was based on the experience of major UK
institutions, such as the Museum of Science and Industry in Manchester (MOSI) and the
group of national museums that collectively forms the National Museum of Science and
Industry (NMSI). The major scale of both groups of museums, coupled with their
locations in some of the UK’s major cities means that any attempt to correlate their
experience in terms of what this would mean for Scotland was, at best, ambitious. That
this had not been fully thought through was evidenced by the fact that Value Added Tax
implications for the three new centres (DSC, GSC and ODE), linked with how they
were initially set up, meant that any offer of free admissions (with the Scottish
Executive agreeing to offset this cost) would come with a multi-million pound price tag.

This option was quickly eliminated.
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Of greatest importance to my investigation is Halcrow’s recognition that the existing
funding mechanism employed by the Scottish Executive, to deficit-fund centres, was
inadequate and provided little incentive in supporting those that performed less well
financially. In its place Halcrow recommended the Scottish Executive adopt an outcome
based approach and that the formula used be straightforward and transparent and that
the revenue funding of the four centres reflect key objectives and each science centre’s
share of total visitor numbers. This specific recommendation is of major significance to
my investigation as it provided further weight to the need to shift the emphasis of future
Scottish Government funding to the SSCN away from one based on need to one based
on performance. Halcrow’s recommendation and its early adoption by the Scottish
Government led to the dispute highlighted in section 4.1.3 A New Science Champion for

Scotland, a situation that has only recently (July 2008) been concluded.

4.5.1 Cause for concern

Drawing on my participant-observer role I can highlight that the Halcrow study, their
first on science centres, was not conducted and subsequently released as perhaps it
should. Despite Halcrow’s reporting that extensive consultation with centres took place
this was quite simply not the case. In my own instance a single meeting was held
between the consultant and my chair Professor David Sigsworth and me. Following this
meeting there was no follow up from Halcrow for several months and when this did
come it was as an offer to attend a presentation of the final report with the other SSCN
chief executives and chairs. All centres expressed their disappointment to the Scottish
Executive that they had not been allowed to review and return comments on a draft
report and so what ultimately appeared had a number of inaccuracies and generated a

great deal of criticism from the centres themselves. This experience was not improved
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any when, following the group presentation by Halcrow, all centres documented their
concerns, none of which were adopted before the study findings were published.
Despite these concerns, the Halcrow study has provided further evidence of the need for
a performance framework which rewards SSCN centres for delivering against Scottish

Government policy interests.

4.6 DEVELOPMENTS WITHIN THE WIDER UK SDC SECTOR

In contrast to the considerable changes in circumstances for the SSCN during the last
four years the position for others, notably science centres in England, has, by
comparison, languished. Only within the last year has there been a significant shift in
interest in the English science centres by UK central government. This has seen a
genuine flurry in dialogue between the centres, politicians and a host of other major

stakeholders. The nature and outputs of these activities is briefly outlined below.

4.6.1 The funding of science and discovery centres

On 2 May 2007 The House of Commons Science and Technology Select Committee
announced it was to hold an inquiry into UK SDCs. The impetus for this inquiry was the
recognition, by UK central government, of the ongoing concerns over the financial
viability of many of the UK’s science centres, notably those that had received large
capital grants from the MC, government’s stress on the importance of young people
studying and pursuing careers in STEM subjects and of regaining wider public
confidence and engagement in science and technology. These concerns mirror those of
the Scottish Executive when discussions began with the Scottish science centres in

2003.
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The Select Committee invited evidence on two broad issues: The role of science centres
in public engagement and attracting young people to science subjects and scientific
careers; and secondly the funding available to such centres from central government,
alternative sources of funding and ways of supporting the long-term future of SDCs.
That these issues were of such visibility to secure a Select Committee inquiry is in no
small part due to the work of ECSITE-UK, which, as highlighted in chapter one, has
campaigned tirelessly for advocacy and a long-term funding relationship with UK

central government since its formation in 2000.

Securing input from a significant number of stakeholders, the Select Committee inquiry
fell some way short of recommending that the UK’s science centres should receive
funding. While recognising that the UK’s science centres have a role to play in
promoting science and community engagement, the inquiry was critical over the lack of
evidence that demonstrated how effective science centres are in terms of their core
goals. The inquiry also highlighted variable levels of coordination and cooperation
between UK centres and encouraged ECSITE-UK to assess the different models that
existed, including Scotland, in efforts to better identify areas of best practice and to
promote better coordination from centres. The results of this assessment are briefly
covered in 4.6.2 Inspiration, Engagement and Learning: The Value of Science and
Discovery Centres in the UK Working towards a Benchmarking Framework

(hitp://www.ecsite-uk.net/reports/value-of-science-discovery-centres-in-the-uk. html

[Accessed 25th July 2008]).

In recognising government’s own coordination in relation to science centres could be

improved, the Select Committee accepted an offer by the Minister for Science and
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Innovation, on behalf of the Department for Innovation, Universities and Skills, to adopt
departmental responsibility for science centres.
4.6.2 Inspiration, engagement and learning: The value of science and discovery
centres in the UK working towards a benchmarking framework
In response to the House of Commons Select Committee inquiry, ECSITE-UK
developed and published a report to better describe the key impacts that SDCs and
museums make. Much of this evidence, including a number of case studies, was drawn
from the membership of science centres, science museums, zoos and aquaria that make
up ECSITE-UK. While highlighting some important examples of good practice and
areas of success, the ECSITE-UK report fell some way short of quantifying the impact

of its membership.

Importantly recognising that establishing a relationship with government is a long-term
ambition, ECSITE-UK used their report to promote other important work they are
carrying out for the UK sector, including development of a benchmarking framework.
While still in its early stages, ECSITE-UK describe five initial steps in their efforts to
realise a framework which science centres can use to measure, assess and quantify their
success and impact. First, to collect consistent data across the SDC sector. Second, to
join the Visitor Attraction Quality Assurance Service. Third, to sign up to the
Department for Children, Schools and Families backed scheme, ‘Learning Outside the
Classroom’. Fourth, to undertake evaluation of learning and impact using the DCMS-
backed Generic Learning Outcomes (GLOs). Lastly, to commit to sharing ideas,
knowledge and best practice with other science centres. I take cognisance of these steps

when considering the model which emerges out of my own research.
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A major challenge for ECSITE-UK, in advancing its own ambitions for a sector-wide
benchmarking framework, is the extent to which it can encourage its large and very
diverse membership to universally agree and adopt the full terms of engagement that
such an approach would require in order to generate meaningful data. An initial pilot
group of centres, restricted in number, which jointly agrees the necessary methodology
might be a useful starting point. In this sense my own investigation may be of some use.
4.6.3 The impact of science and discovery centres: A review of worldwide
studies

Published on the same day (29 April 2008b) as the report previously described ECSITE-
UK also released a report titled The Impact of Science and Discovery Centres: A Review
of Worldwide Studies. This review, essentially a short literature review, summarised and
highlighted recent research into the impact of SDCs from around the world. Its key
assertions were that significant evidence exists to support that interactive science
exhibitions increase visitors’ knowledge and understanding of science by providing
memorable learning experiences delivered through a wide range of personal and social
impacts. These can have a lasting impact on attitudes and behaviour and promote trust
and understanding between the public and the scientific community. The report also
highlighted evidence of the economic impact of SDCs. The very varied nature of
research described in this review, its often specific examples, sometimes anecdotal
evidence base, coupled with the absence of transferable performance indicators means

its uses for being drawn on in my investigation were regrettably limited.
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47 SUMMARY

In this chapter I have drawn from a significant volume of archival and documentary
evidence in developing an audit of recent practice in Scotland, and briefly the wider UK
and International science centre sector. This evidence points to the cyclical attempts of
the Scottish Executive and now Scottish Government to develop a performance
framework for the SSCN, against which both the outputs and outcomes of their
activities can be measured, reported and importantly for centres, funded. Despite these
repeated attempts no comprehensive framework has yet been adopted and now some
four years after funding was initially secured. The archival material does, however,
unify in where the potential benefits of the science centres lie in supporting both formal
and informal learning and promoting the popularisation of science and this should not

be lost in attempts to identify a unified performance framework for the SSCN.

An important issue highlighted by the conduct of the Halcrow study has been the
importance of securing agreement from the major, non-government, stakeholders i.e. the
science centres themselves. Had Halcrow attempted this through a more transparent and
ongoing dialogue then the recent concerns over funding and the continuing debate about

how funds are distributed across the SSCN might have been avoided.

In wider UK terms the recent interest in UK science centres by UK central government
is very welcome, as is the work of ECSITE-UK in developing a benchmarking
framework for the wider UK sector. There is value for ECSITE-UK in learning from the
experiences of the SSCN in its efforts to secure advocacy and a funding relationship for

its member science centres. Managing the expectations of UK central government to
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what is currently possible with regard impact measurement and assessment might be a

useful starting point.

In providing an explanation of recent change in the context of Scotland’s four science
centres there is clear appetite for advancing the development of a performance and
accountability framework, which meets the needs of the SSCN centres and the Scottish
Government. Earlier efforts to advance such a framework have been slow and

substantially focussed on the Scottish context itself.

There is benefit to be gained from drawing on the experience of other science centre
professionals, outwith Scotland, and in chapter five I do so. Chapter five focuses on the
outputs of my first phase of telephone interviews with my assembled knowledge-
community. The responses of my knowledge-community to this first wave of
questioning informed the development of my second phase of interview questions and
provided an early, but critical, foundation to advancing the development of a new

performance measurement and accountability framework for the SSCN.
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CHAPTER FIVE

FUNDING AND PERFORMANCE MANAGEMENT
MODELS IN DIFFERENT COUNTRIES

5.0 INTRODUCTION

In chapter four, I presented a detailed audit of the changing context for Scotland’s four
science centres, for the period 2003 — 2008. During this time the four Scottish centres
moved from a shared position of financial vulnerability to becoming a national network,
supported by Scottish Government funding. The commissioning of several independent
reviews of this network by the Scottish Government has sought to inform future policy
towards the science centres and led to cyclical attempts to create a performance
management framework for the centres. The most recent review, by Halcrow Group
Limited (2007), encouraged the Scottish Government to move away from its needs-

based approach to funding the SSCN to one based on the performance of centres.

In addition to Scotland, I briefly considered the wider UK and international landscape
for science centres and notably the recent efforts of English science centres to secure
central government funding. This has similarly secured a recent wave of interest in
performance frameworks and benchmarking and a commitment by central government
to commission its own review of the potential value of science centres. Despite the
recent flurry of activity in England any decision around financial support for English

science centres, by central government, seems some way off.

In broadening my consideration of the government funding regimes and performance

management models of other science centres, chapter five draws on the experience of an
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international knowledge-community of senior science centre professionals. This input
was secured over two rounds of extensive telephone interviewing and included senior
representatives of the four SSCN centres, a number of their English counterparts and the
chief executives of science centres from nine other countries. The significant volume of
information collected through this process and my subsequent analysis of this begins to
converge around areas of good practice. In presenting this information I address chapter
five in three parts. In part one, I briefly describe the science centres represented by my
knowledge-community. This small, but important, group illustrates the similarities and
differences to be found within the science centre field. In part two, I consider the
relationships my interviewees share with their governments, including funding models,
the contribution of science centres in fulfilling government interests and expectations
from a funding relationship with science centres and the role of others in supporting
government interest in PES. In part three, I consider the experience of my interviewees
in implementing performance models and associated KPIs, areas of best practice,
structural aspects associated with their composition and application and importantly the
limitations evident in the field and identified models. I conclude chapter five with a
short summary of my key findings and their influence on the final phases of my

investigation.

5.1 AN INTERNATIONAL KNOWLEDGE-COMMUNITY

Having previously touched on the diversity within science centres in chapter one, in this
section I describe the major differences and similarities between the science centres led
by the members of my knowledge-community. The basic data associated with each
centre, including date of opening, original capital cost of each centre, size of annual

attendance, size of exhibition space and major exhibition elements is captured in table
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5.1. At first glance this data re-enforces my earlier comments (section 1.3.1 of chapter
one) about the diversity of the science centre field. On closer inspection the data does
show some patterns around international segmentation and subsequent development

within the field.

5.1.1 The development of science centres

The earliest science centres represented by my knowledge-community are all based in
North America (see figure 5.1). Both the Pacific Science Centre in Seattle and the New
York Hall of Science opened under a title other than that of ‘science centre’. In the
Pacific Science Centre’s case it was as the United States Government’s Science Pavilion
at the 1962 Seattle World’s Fair. The New York Hall of Science opened in 1966 as a
museum and continues to operate as a museum. The Ontario Science Centre (OSC),
along with San Francisco’s Exploratorium, are considered, by many in the sector, to be
the first science centres as they are recognised today. The OSC was a gift to the people
of Ontario by its Provincial Government in celebrating the occasion of Canada’s

centennial.

The period encompassing the 1980s and early 1990s is marked by the opening of some
Europe’s earliest Science Centres. This group, which includes Finland’s Heureka,
Denmark’s Experimentarium and Cardiff’s Techniquest, represents some of the most
respected and visible science centres in the field today. The chief executives of these
centres have become important leadership figures in an increasingly global field. During
the early, through mid, 1990s there was a spread of science centre openings across the

USA, Europe and Australia with seemingly little pattern.

Chapter 5-4



Chapter Five — Funding and Performance Management Models in Different Countries

The youngest science centres represented in my knowledge-community have almost
entirely (with the exception of Belgium’s Technopolis) been developed as a result of
UK MC funding. The almost 40 year age difference between the earliest and most
recent science centres represented by my knowledge-community highlights the maturity
of the North American market compared with the relative infancy of the UK science

centre sector.

Figure 5.1  Age of centres
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In contrast to the age of the science centres in my sample, the level of original capital
cost of centres is almost the reverse. While this may be expected, given the almost forty
year difference in opening between the oldest and newest centres, the level of capital
investment in the MC-supported UK science centres is still quite staggering, particularly
when considering the size of their exhibition space and levels of attendance when

compared with others in my sample.
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5.1.2 Size of main exhibition space

The North American science centres in my sample have the largest exhibition space,
typically at least double the exhibition space of any other centre in my sample. I have
graphically represented this by the size of bubble in the bubble graph shown in figure
5.2. This graph also illustrates that the earliest North American centres in my sample are

the largest.

Figure 5.2  The size and cost of centres
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Once again the relative mid-ground in my sample is held by science centres in mainland
Europe, which opened between 1989 and 2000. The exception in my sample is Liberty
Science Centre in the US. This centre originally opened in 1993 at a cost of $68m and
has a significant floorspace which was added to with a $109m expansion between 2005-

2007.
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Chapter Five — Funding and Performance Management Models in Different Countries

5.1.3 Annual visitor attendance

The most visited science centres in my sample are those based in North America (see
figure 5.3). Both OSC and the Pacific Science Centre attract considerably more visitors
than any other centre in my sample. In contrast, the five least visited science centres are
all based in the UK. This is perhaps surprising given the high original capital costs
associated with these centres. The exception, in UK terms, is GSC albeit, if just
considering visitors to the exhibitions of the centre itself, the numbers fall to within
those typically seen across other science centres in mainland Europe. Science centres
based in mainland Europe hold the middle ground in my sample with annual attendance

figures ranging between 280k and 390k.

Figure 5.3  Annual attendance figures
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1,000,000

800,000

visitor numbers 600,000
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5.1.4 Main elements to science centres
The diversity in age, cost and scale of science centres in my sample is matched by the

diversity of their content. All centres have a permanent exhibition and space for hosting

Chapter 5-14



Chapter Five — Funding and Performance Management Models in Different Countries

temporary exhibitions but of different sizes. Other popular elements are IMAX theatres,

planetariums and auditoriums.

52 EXPERIENCE OF WORKING WITH GOVERNMENT

In the same way as the opening pages of this chapter highlights the great diversity
between different science centres, the relationship each shares with its government is
similarly different and, unlike previous descriptors, takes little account of national

boundaries.

5.2.1 Existing funding relationships with government

Table 5.2 records the level of public-sector funding received by the science centres in
my sample. The notable absence in this table are the English science centres in my
knowledge-community, who have yet to establish a funding relationship with central

government.

Levels of government funding, within the recipient group, range from 5% to 73% as a
percentage of total turnover. The recipient of the highest percentage of funding, the
Royal Belgian Institute of Natural Sciences (RBINS) is, strictly speaking, a museum
rather than a science centre and in this regard qualifies for levels of government support
that would typically be closed to science centres in the UK. The split in types of funding
received by RBINS also illustrates that government funding can have several forms: in
RBINS case, revenue support, for covering running costs, but also project-related funds,
typically for education-based programmes. Capital-funding for exhibition development

is also common. Other high recipients of government funding were the OSC (45-50%)
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Chapter Five — Funding and Performance Management Models in Different Countries

and Canberra’s Questacon (59%). Both science centres are part of their government’s
structure, with OSC forming part of the Province’s ‘Ministry of Culture’ and
Questacon, a part of the ‘Department of Education, Science and Training’. For this
reason it is maybe unsurprising to learn that both centres receive higher levels of
funding than others. A note of interest is that OSC now receives less funding than it has
in previous years and its chief executive, Lesley Lewis (round one interview, 08/11/07),
views this as a positive development:

I'm really glad that we are no longer fully funded by government. From

my assessment of what the situation was when OSC was entirely funded

by government it was a less focussed organisation...I like the fact that

where we are is a mid-point, we 've got very strong government Support

but we are able to operate in an entrepreneurial fashion.
This shift in funding by the Province of Ontario has been applied in a stepped approach
and is described by Lesley Lewis (round one interview, 08/11/07):

For approximately the first 21 years of existence we (OSC) were fully

funded by government. In the early 1990’s that relationship began to

change and it changed quite rapidly. By 1998 government was covering

60% of the operating costs and today (November 2007) we get a fixed

operating grant from the government which usually makes up around
45% of our operating budget.

In contrast to OSC and Questacon half of my sample received between 20% and 43% of
their total turnover from government. That OSC is funded by its Provincial government
has already been highlighted; others receive their funding from either local-government
(Provincial, State), national or central-government (Federal) or a combination of both.
Others receive government funding for programmes through third-party organisations
like the National Science Foundation (NSF) in the US. Lesley Lewis (round one

interview, 08/11/07) has an interesting perspective on these apparent differences:
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In the US when you speak to people [in science centres] they ofien say
they don’t get government funding but when you dig a little deeper you
realise there are government funded organisations such as the NSF,
which provide large amounts of funding through competition. For large
science centres in the US, if they include that money, it suddenly starts to
look as if we roughly get the same amount of our funding from
government — we just get it in different ways.
In each case the science centres linked with my knowledge-community had different
terms of funding from their governments, typically three to five years. Several only had

their funding confirmed annually which restricts their ability to plan beyond a very

limited time-frame.

The government funding of science centres is typically channelled through a main
department, albeit most in my sample work with a range of departments on matters as
diverse as education, culture, enterprise, health, the environment, water and even
defence. The main Departments or Ministries to which science centres report included
Science (often including Innovation, Technology or Research), Education (often
including Children, Skills, Lifelong-learning), Culture (with Arts and Leisure) and
Industry. Each main sponsoring government-department clearly has a slightly different
focus in terms of major areas of interest but these commonly fell within supporting the
formal education system in schools, specifically in-terms of science and technology;
generating wider awareness of science in society - with a notable accent on widening
community access and promoting uptake of careers in science-based jobs. Other areas
of interest included the cultural and tourism contribution made by science centres,
notably recognisable in those centres whose main sponsor was their Culture

Department. These themes compare favourably with the six principal themes of the
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Scottish Government’s Measuring Success paper (see appendix 8) highlighted in section

4.1.2 of chapter four.

When asked which were the main government-departments which had an interest in
PES, the majority of my interviewee’s highlighted education, followed by trade and
industry/economic, and only then science. In total my interviewees identified over
twenty different departments with several suggesting that all government departments

had a vested interest in promoting PES.

5.2.1.1 Benefits of a relationship with government

My sample identified funding as the major benefit of developing a relationship with
government. Several identified factors for which a funding relationship was important,
including providing financial stability. Funding gave recipients the ability to undertake
strategic planning and allowed them to continue pursuing their mission. The term of
funding agreement, typically between three and five years, was also considered

important by respondents.

A relationship with government was viewed as a beneficial mechanism through which
to develop relationships with other important stakeholders. In this regard a relationship
with government was viewed as symbolically important. Many of the science centres
represented by my sample expressed a positive relationship with their government.
Many of these relationships had been cultivated over many years, with tenure of civil
servants and stability of government cited by several as essential to developing a
meaningful and productive relationship. This view was offered by Per Edvin Persson

(round one interview, 25/10/07) chief executive of Heureka in Finland:
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in Finland the national government and the civil servants are usually
staying there for pretty long time, so I think we have a very good
working relationship with the civil servants and the ministry indeed, and
we are really working with the civil servants.
Factors that interviewees highlighted as important included that a relationship with
government enabled centres to become more politically astute, provided them access to
information which they would otherwise not be able to see and made them more
attractive to potential corporate sponsors. A small number also felt that a relationship
with government provided an important mechanism through which to influence

government policy. The importance of relationship between respective governments and

their science centres was a theme repeatedly touched on during my interviews.

In addition to benefits, a number of my interviewees identified potential consequences
of developing a relationship with government. These included the science centres
mission becoming led by funding and in doing so making it vulnerable to associated
funding cycles, the onerous reporting requirements often associated with government
funding and the frequent absence of links between government-based objectives and
required performance measure. None of my interviewees suggested any of these were
reasons not to enter into a funding relationship with government but highlighted them as

areas of likely concern and potential consequence.

In briefly considering the benefits to government of working with science centres the
most common response from interviewees was that their centres promote the region or
country to others and typically internationally. Others considered that science centres
provided an important support mechanism for science education in their schools and in

fulfilling a public engagement role. Graham Durant, chief executive of Questacon in
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Canberra, highlighted both benefits in his own response (round one interview,
27/10/07), while additionally highlighting the contribution of science centres to the

economy and tackling visitor/audience access issues:

Well, there are a whole range of benefits to society, and benefits to
government [of science centres working with their government]. The
broad societal benefits are in terms of education, in terms of social
cohesion and equity of access in terms of science projects. There are
significant economic benefits in terms of the direct benefits, in terms of
Jjobs and taxes, and in terms of tourism, and the dollars from bed nights
and restaurants, etc. We pay for services, and of course we do a lot of
work with local companies: we are in partnership with other agencies, to
develop the economic basis of Canberra. So we are part of the
significant tourist industry and in the educational tourist industry. We
also support the government marketing education abroad. For example,
we put our exhibitions in Korea with Australia Education International
who use the situation to try and sell education in Australia at school and
higher education levels.

You asked specifically for the benefits to government, and the benefits to
government are simply because we operate nationally, We are based in
Canberra but most of our operations run across Australia which you will
appreciate is a big country and so we engage with many different
constituencies, and most federal MP’s have a Questacon program at
some point in any one year. So we can demonstrate it is an Australian
government commitment to the rural, regional, remote areas so they get
direct benefit from that... and we work very firmly and deliberately in the
area of cultural diplomacy, and Canberra, being a national capital gives
us particular opportunities to do that, because we have 105 embassies
and High Commissions here. We are able to put programmes and
products abroad, either directly hiring exhibitions out or working closely
with organisations in other countries, or working with some of the aid
agencies, such as UNESCO or AUSAID, to take educational
programmes to disadvantaged ~communities and disadvaniaged
countries.

Despite concerns expressed later in this chapter (see section 5.2.3) around the need for
science centres to maintain political neutrality the majority of interviewees also felt that

science centres had the potential to support government policy on PES. Per Edvin
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Persson (round one interview, 25/10/07) described such a role for science centres in
supporting government policy towards PES:
Well, I think the need for public dialogue, communication and promotion
[in addition to supporting science education and careers promotion
highlighted earlier in the interview], I mean the question that you need
in order to have informed decisions about science is that you need an
informed population and you need different channels [to include science
centres] to reach out to this population, so there is a real communication
issue here too I think.

The potential for science centres to fulfil a supporting role for government, along with

other appropriate mechanisms, was highlighted by many of my interviewees.

5.2.1.2 Reporting requirements of government

All interviewees had a reporting requirement in return for their government’s funding.
Most described having to report against a combination of outputs-based performance
measures of either a quantitative (most common) or qualitative nature. Some
highlighted the use of survey data and other forms of research in supporting reporting
requirements against qualitative measures. Beyond this, interviewees reported a variety
of reporting requirements and particularly in relation to programme related funding.
One major area of variation amongst interviewees was in the frequency with which they
were required to report to government. While many had an annual reporting
requirement, often associated with their business planning cycle, others reported as

frequently as quarterly.

Of relative absence, from existing reporting requirements to government, was any

reporting against science centre impact. When impact was mentioned by interviewees
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this was in relation to either educational impact or economic benefits, driven as a direct

result of the science centre’s existence in a region.

5.2.2 Awareness of other funding models

When I asked interviewees about their knowledge of funding models between other
science centres and their governments the responses were surprisingly scant. Per Edvin
Persson (round one interview, 25/10/07) offered a broad international perspective on

current funding models:

In Asia, you would tend to have science centres heavily supported by the
government, and often they would even be part of government, part of
the public realm, and then correspondingly there would be a small
amount of money that they would earn themselves. And when you come
to Europe you have mixed situation, with people like us who have to earn
a substantial amount of their budget, but still get a substantial
proportion in support, you have actually the whole scale in Europe. You
have places like La Villette where you have 78% public support, and
then you go to Experimentarium in Denmark that has the same amount
in earned income, so it’s all the way in between. And again, if you go to
North America you would have more dependence on the income, but still
surprisingly, many people don’t realise this, but in many American
science centres there’s actually up to 1/3 very easily public money. It
may be in the form of contracts so there is not in the form necessarily of
a subsidy, but still they would be doing work with public money. And
then of course, Latin America is more like Asia, so that would be more
and more government funding, not perhaps part of government, and then
Australia I think is again more heavily dependent on earned income than
in Asia.

In total, fifteen different models were identified but few, if any, were able to describe
any of these in any detail. The most commonly-highlighted model was that of the
National Council of India, which is heavily supported by the Indian government and
which exacts a heavy toll on its supported science centres in reporting against an

extensive range of KPIs. Several also mentioned the US-based NSF model which funds

specific projects in US-based science centres. Centres seek NSF funding on a
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competitive basis, with successful applicants having to undertake an evaluation process.
This practice involves a peer review element that adds further credibility to the process.
Interviewees highlighted aspects of several other models they were aware of and which
could have some bearing on the later stages of my investigation. These included the
growing shift in interest by governments around the world from output based measures

to outcomes and impacts.

The relative lack of awareness and understanding of other government funding models
for science centres across my knowledge-community could have been due to a number
of factors. The most likely of these is that interviewees who did demonstrate particular
understanding of alternative funding models had worked with science centres in other
countries but also importantly other governments, typically in a consultancy capacity.
Another factor may be that each government typically determines the nature of
relationship it has with its science centres and not the other way around. In this regard
the ability of science centre chief executives to be able to influence this relationship and
suggest alternative funding-models, is in all likelihood, limited. In this regard there is
arguably little necessity for the science centre chief executive to have an extensive

knowledge of what funding models work well in other countries.

5.2.3 Science centres and government policy on PES

When asked whether science centres could influence government policy related to PES
the majority of my interviewees responded positively. Several interviewees provided
specific examples where this had happened - Finland’s Heureka had worked with its
government to develop ‘science and society’ initiatives; Techniquest in Cardiff had fed

directly into the review on science policy in Wales; and Scitech in Perth, Western
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Australia, had been asked to write its State science policy and also took part in

developing its State education policy.

Essential in all of these examples was that each of the centres had developed a positive
relationship with its respective government. While relatively few examples of science
centres influencing policy towards PES were offered, a number talked of the potential
for centres to play such a role. Graham Durant (round two interview, 29/01/08),

suggested:

Well firstly, it is possible but it’s not easy. You need to be involved in key
conversations and you need to be attached to key people; you so you
need to seek these opportunities for engagement and get involved in
committees and find out how science and science policy works and
position yourself where you take part in the discussions at the right
stage, and one of the things I've learned by coming here and being part
of the Australian Department, something I did not realise in Scotland,
just how policy is developed, over what period of time, where the
leverage points are, the points where you can actually insert yourself
into a debate. And it’s not constant, so you have to be alert to those
opportunities.

The importance of active science centre engagement highli ghted by Graham Durant was

picked up by Per Edvin Persson (round two interview, 22/01/08):

how do you actually measure or show that you have influenced
government policy. Shall we say, that if you are invited as a stakeholder
at the table then I think you have performed something. So if you are a
part of a government board or advisory committee I think yes, that would
be an indication, and I think we do have that kind of evidence from
various countries, certainly. I mean that science centres are represented
in different forms and in different ways, I'm thinking of in Finland, we
had a committee to set up a National programme for Science and Society
and we were involved.

The comments of these two chief executives were mirrored by other interviewees who

highlighted several factors that first needed to be considered if a contribution by science

Chapter 5-29



Chapter Five — Funding and Performance Management Models in Different Countries

centres was to be made. These included the need for science centres to maintain
political neutrality and scientific objectivity when working with government - several
interviewees expressed concerns in terms of the prospect of science centres supporting
specific policy interests in return for funding. Lastly, as highlighted by both Graham
Durant and Per Edvin Persson, was a need for the science centre be in a position of
influence e.g. sitting on key groups within government administered think-tanks,

NGO’s.

Despite general support for the idea that science centres could influence government-
policy, a small number of interviewees had seen little evidence of science centres
having achieved this by themselves. In briefly considering the contributory role of
science centres in supporting wider government policy on science, a number of roles
were highlighted by interviewees, and included centres assuming a co-ordinating role
for local, regional and national science in society initiatives and becoming a facilitator
for creating and developing linkages with interested parties e.g. schools, academia,
industry, etc. The opportunity afforded by establishing such roles for centres would be
in developing them as platforms for supporting politicians and informing future
government-policy towards PES. Several existing mechanisms, employed by science
centres, were identified as potentially meaningful starting points including the growing
use of public forums, such as café scientifique, for encouraging debate/engagement
around contemporary and controversial scientific issues and the participation of many
science centres in road-shows and national science-weeks. Once again, several
interviewees expressed concerns that in all of the above science centres should maintain

their neutrality and objectivity.
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5.2.4 Government expectations of a funding relationship

The most common response of my interviewees to the question of what should
government be seeking in return for providing science centres with funding was that
centres play a democratising role in promoting public engagement and awareness of
science and could be a powerful vehicle for government in this regard. In the same vein
several interviewees also considered public ‘reach’ afforded by science centres
important to government. Science centres are becoming increasingly adept at widening
access beyond traditional audiences, through increasing use of alternative programming,
partnership and support initiatives for schools. These qualities are likely to be viewed as

of a premium by political parties keen to reach out to all sectors of the community.

A small number suggested a role for science centres in showcasing contemporary
science and scientific-research. Interviewees also felt that government should expect a

quality service delivered by their science centres and supported by qualitative research.

A few intervieweces stated that science centres should be able to demonstrate
accountability in return for receipt of public funds and in order to do so government
should define its priorities in specifying what it wants from a relationship with its
science centre. A review of contracts between science centres and their governments
would have been additionally useful in better quantifying existing wants and needs of
government from a relationship with its science centre(s) but was not possible due to

confidentiality constraints.

5.2.5 The wider science-in-society community
I asked interviewees to consider other, non-government, stakeholders that science

centres should be working with in efforts to deliver their science learning/PES agenda.
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The majority of interviewees identified universities as their most common response.
Other stakeholders identified included industry/future employers; research
councils/research organisations; the education sector/community; professional
associations; skills/life-long learning agencies; the media and local government. This
short, and non-exhaustive, but important list highlights that science centres are only one
amongst many other organisational types that have an interest in promoting science
learning and PES, many also funded by government. In addition to reinforcing the point
that science centres only have a contributory role to play in advancing government
aspirations for promoting PES, it also points to the potential of a further likely ‘want’ of
government in funding science centres - partnership.

53 THE USE OF PERFORMANCE MODELS OR INDICATORS BY

OTHERS

In section 5.2.1.2, I highlighted that all of the members of my knowledge-community,
who had a funding relationship with their governments, also had an associated reporting
requirement. While varied in nature, the basis of each relationship was a funding model
supported by a range of PIs. Rather disappointingly for me was the relative lack of
sophistication in any of the indicators or the more widely encompassing models that
interviewees described. When asked what a performance framework for science centres

should look like interviewees did, however, describe a number of elements:

e Any framework should be relatively simple;

e It should contain a mix of quantitative (attendance figures, financial indices) and
qualitative (exhibition, quality of science) measures;

e It should include impact (engagement and economic)/outcome based indicators;

e Tt should consider how it contributes to delivering against governments agenda;
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e It should consider different components of science centre activity (social,
economic, intellectual);

e It should be specific, measurable, achievable, relevant and time-based
(SMART), but also comparable, objective and understandable;

¢ A balanced-scorecard approach was mentioned by several;

e It should be externally evaluated.

Few, if any, of the models described by interviews, in terms of their own institutions,
incorporated more than a handful of the elements described above. This may be because
science centres only typically play a small part in determining what means and methods
of reporting are required in return for government funding. The scope to have such a

discussion with government is clearly a desirable one.

5.3.1 Other best practice examples of performance indicators

I asked my interviewees if they were aware of any proven Pls for science centres, and if
so if they could describe these. Again, somewhat surprisingly, many of my interviewees
replied they were unaware of any proven indicators, feedback that highlights a potential
concern, coupled with earlier responses, that science centres are not regularly talking to

each other about performance-related issues.

Seven of my interviewees identified PI models and of these the model employed by the
Belgian science centre, Technopolis, featured most prominently. Technopolis has
recently extended its contract with the Flemish government, having completed an initial
four-year contract in 2007. The basis of the Technopolis model is twenty defined Pls.
Delivery against these indicators determines the exact level of government-funding
received by Technopolis, and on a sliding scale depending on how many indicators

meet or surpass agreed performance levels. All of the Technopolis Pls are either
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quantitative, e.g. visitor numbers, length of stay, entrance fee, geographical distribution
of visitors, or qualitative, e.g. visitor satisfaction, qualitative offer, quality control in
nature. Those interviewees who knew the Technopolis model well said that the
associated collation of data and reporting required was extensive and resource intensive.
The model and its reporting implications are described by Technopolis chief executive,

Erik Jacquemyn (round one interview, 26/10/07):

We have a five year agreement with the government which ends this year

(2007).

We are now in the course of an evaluation and negotiation of a new five
year agreement. We are obliged to meet formally with the government
officials at least four times per year as well as to make an official report
about the working year. When printed out on paper, it comes down to
five or six ring binders, in total it is 10 cm high or something. The report
deals with the activities in the science centre plus the outreach. Of
course there is also a financial report as well as a report on the

performance indicators.

Within the contract we have twenty performance indicators which are
defined: sixteen are defined for the science centre, four are related to the
outreach activities. The sixteen are constant during the five years, the
four however can vary because some outreach programs will not take

place five years in a row.

While historically absent of impact-related measures, Technopolis has recently (2008)
introduced a new indicator for measuring ‘impact’. While the detail of this performance
indicator was unclear, Technopolis has committed to annual impact assessment of its

activities in efforts to determine their effectiveness. This development, at the beginning
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of a new cycle of government funding, is reflective of the wider and growing emphasis

that governments are placing on outcomes and impacts in return for continued funding.

Other than Technopolis, interviewees offered few examples of structured PIs. In broad
terms, interviewees described what currently exists as overly quantitative. In this regard
it is perhaps unsurprising that the main PIs interviewees identified were around visitor
numbers or attendance and performance against business-related objectives. In relation
to visitor numbers, several well tested PIs were highlighted, including customer
satisfaction, dwell-time, or length of time spent by visitors in the centre and market-
share of visitors by catchment. Several interviewees mentioned the ASTC visitor-
related ratios. As a US-based membership organisation for SDCs, ASTC captures a
significant volume of data from its membership, often, but not exclusively, expressed in

the form of ratios. Many of these ratios have a visitor-related component.

In relation to business linked PIs, interviewees highlighted several that were likely to be
of interest to government. These included the level of income earned by centres, the
percentage of science centre income received from government sources, the percentage
of income generated from other/non-government sources and organisational efficiency
measures. Many described these financial-linked Pls as hygiene-factors - factors whose
management was the responsibility of each centres Board of Trustees/Directors and so
something which, as long as managed well, should not be of major concern to

government.

5.3.2 Structuring a new framework
Considering the lack of uniformity in the use of performance models across my

knowledge-community, I was keen to capture interviewee views on how a framework
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of PIs for science centres might best be brought together. In addition to the comments
from interviewees captured in section 5.3, and earlier concerns expressed by
interviewees around the historic preponderance on quantitative outputs, I was keen to
establish how a balance between easily-measured PIs and those which are consequential
but arguably more difficult to collect, might be struck? Disappointingly, the responses
from interviewees offered me little new insight. While some suggested that any
framework should be entirely outcome-based they had no substance with which to
support how this might work. Instead, what was offered typically focussed on striking a
balance between qualitative and quantitative outputs rather than between outputs and
outcomes. The use of a balanced-scorecard approach was mentioned by two of my
interviewees. Based on its earlier appearance in section 2.3 of chapter two in relation to
use by DCMS-sponsored museums, a balanced-scorecard approach warranted further
consideration in efforts to balance any framework in relation to governments expressed
interest in the demonstration of economy/efficiency and effectiveness in return for
public-funding. This was considered during the final, face-to-face, meeting I held with

my SSCN representatives.

All of the evidence I had collected to this point demonstrated that science centres are
currently much better placed to report against performance outputs than they are against
more consequential outcomes with several members of my knowledge-community
pointing to the need for more research in this area. The NSF was highlighted as one

organisation that was attempting to develop impact measures for science centres.

I also asked my interviewees whether there were themes around which PIs should be

grouped. While many different themes were identitied, the most common were quality,

Chapter 5-36



Chapter Five — Funding and Performance Management Models in Different Countries

in relation to service and programming; audience based, including segmentation,
attendance and related ratios; business performance linked, including efficiency; and
education-linked, including impact and widening audience uptake of science. When
asked to consider how robustness of performance measures in each group might best be
demonstrated interviewees felt that common language, definitions and collection
methods, plus independent research and audit were important. From an external audit
perspective interviewees felt those best placed to conduct this research were others
working at a senior level in the science centre sector. This form of peer review is
already administered effectively as a function of the ASTC full-member scheme. Other
standard measures for determining scientific robustness such as sample size,
repeatability, triangulation of measurements and use of trend analysis were also

suggested.

5.3.3 Limitations of current performance models

There are several current limitations within the typical science centre performance
model, if the experience of my knowledge-community is considered representative of
the wider science centre community. The relative absence of any best practice models
and limited knowledge of others was very apparent. The models which were highlighted
were often based on a combination of quantitative and qualitative outputs, with little
evidence of any outcome or impact-based PIs that signpost the real value of science

centres in promoting PES.

While PIs were in evidence in centres across my knowledge-community, few appeared
to have been assembled into a coherent of cohesive framework. Typically PIs were a

feature of centres annual business planning process and as such sat within the broader
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context of centres own business plans. While this, in itself, was not an issue of major
concern, the relative absence of meaningful performance measurement, coupled with

the growing expectation of government for outcomes to have been demonstrated was.

54 SUMMARY

In this chapter I have presented the experience of the science centres represented by my
knowledge-community, drawn on their experience of working with their governments
in return for receipt of public funding and described their use of Pls in fulfilment of
their own reporting requirements. The information provided by interviewees of their
own science centres demonstrated their diversity, one of the difficulties I encountered in
advancing a consensus performance framework for the SSCN. The responses of my
interviewees also demonstrated the importance of taking account of context — both
individually and nationally in my own efforts to secure consensus deemed to be

credible.

The relationship which each centre shares with its government is also of significance to
my investigation. These relationships typically involve different government
departments, different levels and types of funding, different reporting requirements and
different areas of interest in science centres from government. The science centre’s
relationship with its government is significant in terms of reflecting government
thinking around PES and on science, and the degree to which centres are secen as a

support mechanism for wider science in society initiatives.

Surprisingly, the science centres in my study group seemed relatively new to
performance measurement, as a function of government reporting. This was evidenced

by the general lack of sophistication in any of the performance measurement across my
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knowledge-community. While my interviewees were able to talk cogently about their
performance measurement aspirations, the relative absence of meaningful performance
indicators, grouped within a framework, did throw up challenges for the level of
sophistication 1 was likely to realise through my own investigation. In-spite of the
varied experience within my sample, general trends, notably around clustering of

performance indicators did begin to emerge.

In chapter six I develop my understanding of the themes which began to emerge from
my first round of interviews by discussing them with the members of my knowledge-
community. The responses of my knowledge-community to my first phase of telephone
interviews heavily shaped my approach to my second round of interviews. Through this
development process 1 built a broad-based consensus around what a performance
framework for the SSCN could look like. My second round of interviews provided an
important contribution to my second phase of field research in building towards

consensus between the four SSCN constituents of my knowledge-community.
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CHAPTER SIX

AN EMERGENT MODEL

6.0 INTRODUCTION

In chapter five I presented the rich information gathered from my first round of
telephone interviews, with a highly-experienced knowledge-community of senior
science centre professionals. My analysis of this information illustrated the differences
between centres and the funding and performance/accountability models which centres
share with their respective governments. While many in my sample considered that
science centres can play an important contributory role in helping fulfil governments
growing interest in PES, views over their ability to influence policy around PES were
more mixed. The contribution of key individuals in developing a centres relationships
with government surfaced as a strong determinant of how productive this aspect of a

relationship with government was likely to be.

The use of PIs across my knowledge-community was extensive but rarely in the form of
a cohesive framework. The relative absence of outcome-based KPIs across my sample
suggests much more work is required in this area. One of the major challenges to
establishing robust, meaningful and transferable outcome-based KPIs, or indeed shared

output measures, is the diversity within the science centre sector.

In widening my context from the experiences of individual interviewees to a potentially
wider, network one, chapter six has two main parts. In part one, I more fully consider
the convergent themes around performance models, associated indicators and the

methodology around their application. In part two, I consider the potential for creating a
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network-shared performance framework, the variables between centres, limits to
securing consensus and effectiveness and the opportunity for network wide evaluation.
The influence of government in advancing an effective network-wide performance
framework is also considered. The outputs of this phase of my investigation established
the legitimacy for attempting to create a consensus-based performance and

accountability framework for adoption by the SSCN.

6.1 EMERGENT THEMES

Three main broad themes or categories of existing and desired Pls emerged out of my
round one interviews: social, intellectual and financial. These are depicted in figure 6.1
and are represented in the form of a three legged stool in efforts to illustrate the
importance interviewees placed on each theme being mutually supportive of the others.
I shared these themes with my interviewees during my second round of interviews, with

the majority of them agreeing that the main themes were broadly right.

Figure 6.1  Emergent themes from round one interviews
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In briefly describing the model depicted in figure 6.1, social or community-rooted PIs
were linked with the quantitative and qualitative outputs associated with running a
science centre and included audience-related PIs, such as attendance levels, market
share for each audience, the targeting of communities and the delivery of a quality
experience linked to customer satisfaction, VFM and quality assurance. Surveys were

identified as a potentially-beneficial way of capturing this information.

Intellectual or education-based indicators were those associated with the education and
PES programming offered by science centres and included the range of public
engagement/ education activities, responsiveness to handling contemporary scientific
issues, cognitive effectiveness and intellectual accessibility. The desire by many
interviewees here was to see the establishment of more robust outcome-based measures
with which to better determine educational effectiveness. Alan Friedman, former chief
executive of the New York Hall of Science, described the recent efforts (round two
interview, 18/01/08) of the NSF in establishing impact-based KPIs for the science

centre field:

We certainly can look at impact on visitors, what they actually learn,
what their attitudes are. This has come a long way from just one-off
studies with no comparability to the point today where the NSF will be
announcing this year (2008) that it is requiring impact indicators for all
of its funded projects. There is a list of impact categories and definitions
and there is going to be a whole book which is going to be published any
day now, which I've played a role in, on how to measure these impacts
across different projects and how to make the measures comparable.

[The book was published in March 2008 and is available as a PDF
download at http://caise.insci.org/uploads/docs/Eval_Framework]. This
publication is not going to say that’s the only kind of evaluation or
measure that you should make but it’s going to say that every project has
to at least have some measures that are comparable across institutions.
This is for the Foundation’s own benefit, so that it can make the case to
its government funder as to why the government should continue to put
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money in to this area, but it’s also so that we can all learn across the

field.
Interviewees described these PIs as the most difficult to measure effectively. They also
felt that a KPI based on partnership was also important, for a small number sufficiently
important to suggest a fourth leg be added to the diagram shown in figure 6.1. Lesley
Lewis of OSC described (round two interview, 18/01/08) the importance of partnerships
to her own institution:

I think there should be a KPI in the area of partnership. One of the traps

that this organisation fell into in the late 1980s and 1990s was starting to

be very insular and not reaching out to universities, corporations and

research institutions. It’s an area where we’ve made a very conscious

effort in the past few years, to really change that pattern. I certainly see

that becoming a differentiator. I think that it [partnership] could

ultimately be a really important metric. It's like measuring the

integration of the science centre into the local area.
Lastly, financial or business-related PIs, has already been considered in section 5.3.1 of
chapter five. Interviewees felt these indicators were typically the easiest to measure and
quantify. Additional suggestions under this category included the wider economic
contribution of science centres to their local/regional economy, the efficiency with
which the science centre is operated and the clear demonstration that the centre is
working towards greater levels of financial sustainability. The emergence of this broad-

based model and its approval by the majority of my interviewees was useful in

beginning to think of the shape for an emergent performance framework.

6.1.1 Performance models
The emergence of categories of PIs, from my round one interviews, is of significance to

my investigation in allowing me to develop my thoughts around what a possible
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performance framework for adoption by the SSCN might look like. The emergence of
these themes, in the relative absence of any other uniform thinking or practice around
performance management frameworks, could additionally provide others with the
starting point for constructing their own performance framework. While the emergent
themes continued to emphasise an output-based approach to performance measurement
they also clearly signpost the sector’s aspiration to become more sophisticated in the
establishment of measures which better point towards their effectiveness as venues for
PES. The work of the NSF, previously described by Alan Friedman, has the potential to
make an important contribution to advancing these efforts. While my own investigation
has been concerned with the development of a model which the SSCN is comfortable
adopting my interviews have identified a need for more work in further advancing

outcome-based KPIs for adoption by the wider science centre sector.

6.1.2 Performance indicators

The range of Pls highlighted in both this chapter and chapter five are considerable and
identified a range of possible KPIs for inclusion in any Scottish model. The work of
Halcrow (2007) with the SSCN, described in chapter four, and subsequent interest by
the Scottish Government in shifting its funding of the SSCN members from one based
on need to one more informed by performance, has given particular recent emphasis to

attendance-levels to the Scottish centres.

Given the Scottish Governments expressed interest in visitor numbers I was keen to
establish whether my interviewees felt an emphasis on attendance levels, by
government, was likely to have a positive, negative, or neutral effect on science centre

behaviour. The majority of my interviewees saw no harm in governments emphasising
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visitor numbers as a KPI and many recognised the value for politicians to be able to
point to numbers as one of the headline returns for a funding relationship. While many
saw the benefits, or at least accepted, an emphasis by government on visitor numbers to
centres, interviewees were also typically keen to see other areas of performance profiled
and not downgraded such as education outputs and outcomes. Emlyn Koster, chief
executive of Liberty Science Centre commented (round two interview, 29/01/08):
The attendance culture is not a healthy one when looked at in isolation
against all the other efficiency and outcome factors that our types of
institutions should be focused on.
It was felt by several that a single emphasis on visitor numbers for a small network of
science centres could introduce competition for visitors across the network and lead to
compromises in quality of service delivery. This view was expressed (round two
interview, 31/01/08) by GSC chief executive, Kirk Ramsay:
All you’rve doing [by emphasising visitor numbers] is creating a
competition where there need be none and chasing numbers is not what
we're about. There isn’t a single example from anywhere in the world
where this approach has met with success. It creates all of the wrong
signals — in fact it would devalue the whole proposition of science
centres, it would devalue the investment of the [Scottish] Government so
far. I would describe it [the emphasis on numbers] intellectually
bankrupt.
A number of other interviewees shared the views of Kirk Ramsay and felt that an
emphasis on visitor numbers, by any government, was a negative indicator, to be
avoided. In addition to increased competition across centres, the concern of many
interviewees was that an emphasis on numbers would reduce centre’s desire to engage

in longer-term initiatives and activities targeted at hard-to-reach communities and

instead place emphasis on existing users/visitors rather than asking who the non-users of
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the centres are. The comments (round two interview, 29/01/08) of Graham Durant of
Questacon reflect this:

In terms of whether it’s [an emphasis on visitor numbers] negative or
positive I think it’s a bit of both. Clearly the negativity will come, if that
is the measure then clearly you work to succeed and to do that, you work
to get large numbers in, which means you become populist, which
compromises your intellectual mission statement, because you're clearly
not going to put on things that aren’t going to attract significant numbers
of people. In terms of where you do things, I mean for us, we can spend
as much money going to a remote community where there are only 30
people as we could by putting on a programme in outer City Melbourne
or Sydney, where there are millions, and you know, what is the better
value for cost? Well, if it were numbers alone, you wouldn't go anywhere
near the remote areas, and yet social disadvantage which is already
extreme, would be increased, you won't be giving them those
opportunities. You wouldn’t be supporting the teachers who are
pathetically grateful for any help because in many cases they are
hundreds, if not thousands of kilometres away from folk. So it will distort
the mission, just as financial performance can often distort you to a more
commercial focus, and again, populist approach.

Despite these typically legitimate concerns the wider emphasis of interviewees was that
they recognised government interest in visitor numbers but expressed a desire to see a
balance struck against other, potentially more meaningful, performance indicators. Alan
Friedman (round two interview, 18/01/08) expressed a view that:

Government should take it [visitor numbers] into account. I would be

very fearful if it were the primary measure, or the only measure, or if it

weren't used with a lot of thought. Here’s a trade-off — you can have a

goal of having a significant impact on visitors, in which case you want

them to stay a long time so that they can become immersed in some
activity — but this is going to reduce your visitor numbers.

Beyond visitor numbers government should have a more sophisticated
formula that also looks at impact per visitor. A reviewer may decide that
having double the impact on half the number of visitors is better than
having more visitors and a lower impact on each visitor. Other things to
look at may include the diversity of visitors.
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As a function of Scottish Government interest, coupled with earlier recognition (see
section 5.3.2, chapter five) of the need to identify network PlIs with common language,
definitions and collection methods, I was keen to establish how simple this might be
using, arguably, one of the most easily-defined and measured KPIs: visitor numbers. In
some ways expectedly, interviewees defined visitors slightly differently, a factor which
had a consequential effect on the total number of visitors counted at each centre. The
majority, however, counted visitors as anyone who had an interaction with the science
centres exhibitions including leisure visitors, those on organised educational visits and
anyone attending corporate events at the centre. Most also counted outreach visits and
the number of virtual visitors to websites but recorded these separately. Others, who
manufacture and tour travelling exhibitions, additionally count the number of visitors
who have seen these exhibitions. Again, these numbers are typically recorded
separately. In Scotland’s case the visitor numbers currently recognised as countable by
the Scottish Government includes leisure visitors and education-based visitors who had
an interaction with each centre’s exhibition but excludes corporate clients attending
functions or events at the centres. This simple exercise demonstrates something of the
difficulty likely to be encountered in reaching common definitions and
collection/measurement techniques across the science centre sector or even the SSCN
and why this detail of establishing a new framework was always anticipated to take

place after securing the main aim of my investigation.

Sticking with visitor numbers briefly, I also asked interviewees whether different
categories of visitor should be considered in any visitor-orientated KPIL Several
categories were identified including, general public, groups (non-school), educational

groups (schools and pre-school) and in-reach versus outreach. My interviewees also
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considered the demographic profile of visitors was important in determining the centres
social reach, market-share for major categories and visitor profiling by programming
area. Other KPIs, e.g. effectiveness in targeting community groups, customer
satisfaction and VFM, have previously been identified, albeit briefly, and would form
the basis for a dialogue with the SSCN centres in the second and final phase of my field

research.

6.1.3 Use of methodology

Having previously touched on the frequencies of reporting performance to government,
in section 5.2.1.2 of chapter five, I was keen to establish how regularly my interviewees
felt performance should be reported. The majority felt that annual reporting to
government should be sufficient but additionally recognised that this was dependent on
which indicators were being reported against. Several suggested more regular reporting
although the centres who recommended this were already collating reports for internal
management processes. Whilst it is potentially feasible to report regularly against
output-based, quantitative, performance indicators, any attempt at reporting against
cither qualitative outputs or the harder to measure outcome-based measures would
likely take longer based on the difficulty of harvesting and interpreting performance
outcome related data. The frequency recommended by interviewees was typically
annual and for outcomes potentially tied in with the contract period between science
centres and their governments. When linked with funding-term reporting, interviewees

suggested the additional input of independent, external, review.

Returning to individual KPIs, I was keen to establish whether interviewees felt this

could be meaningfully done by considering a single level of indicator or whether
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multiple levels would be necessary? Most of my interviewees felt that more than a
single level of reporting was required in order to develop a clear picture of performance
but that the number of levels of measurement and associated reporting should be
determined by how meaningtul the resulting data was. This view was expressed by
Stuart Monro, scientific director for ODE during second round interviews (28/01/08):
There is a balance to be struck. You can drill down through your
analysis to your hearts content — the question is how productive will that
drilling down be in the long-term, to what extent will it contribute to you
doing your baseline work better?
For numerical or quantitative KPIs the level of reporting required was anticipated to be
relatively simple compared with either qualitative or impact-orientated measures. There
was also a view expressed that reaching below KPIs would be essential in any attempt
at reaching comparability between the four very different SSCN centres. Conversely,
one interviewee held the view that good Pls are often composite of several indicators
when attempting to describe the full picture of performance. Despite only being voiced
by one of my interviewees this approach rings true of the balanced-scorecard approach

which other interviewees did highlight in other parts of my interviews.

In considering the development and administration of an outcome-based approach to
performance management, I was keen to try and establish whether it was feasible to
demonstrate/measure public engagement, attitudinal change or learning during (or after)
a science centre visit. Many of my interviewees responded positively, citing specific
research which they felt supported this. Attitudinal change was viewed as the easiest of
the three areas to measure albeit reliability issues associated with this type of research

were seen as problematic. A current emphasis on measuring single impacts or impacts
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associated with specific projects, while useful, were not viewed as going far enough.
Several interviewees, including Questacon’s Graham Durant, called for more
longitudinal research into science centre impacts and the harvesting of anecdotal

evidence in efforts to triangulate data and improve the reliability of future research.

Several of my interviewees including Sally Montgomery, chief executive of W5 in
Belfast, Peter Trevitt, chief executive of Techniquest in Cardiff and Goery Delacote,
chief executive of @t-Bristol expressed interest in deep learning following a science
centre visit and which could present itself months or even years after the science centre
experience. The difficulty of capturing this type of impact or ‘slow-burn’ effect was

previously highlighted in section 2.2.3 of chapter two.

6.2 POTENTIAL FOR A NETWORK PERFORMANCE MODEL
Based on the relative absence of common performance frameworks for networks of
science centres, I was keen to secure the views of my knowledge-community, in terms
of whether potential for developing a common framework for a small network of
science centres existed. While mixed in their responses over half of my interviewees
(fifteen) felt this should be possible. One interviewee, Alan Brien of Scitech, gave an
example (round two interview, 04/02/08) of the Council of Australian Museum
Directors where a similar model already existed:
It’s a fairly diverse group but we're (Scitech) in it right through fo the
Australian Museum, the Powerhouse Museum, the Australian National
Museum, Melbourne Museum, South Australian Museum and the West
Australian Museum — all, in traditional terms, your classic 100 year plus
institutions called museums — we 're in it and Questacon are in it. We're
in it for two reasons, first is we want to rent our exhibitions to some of
the big players and second we want access to the data they collect. So on

an annual basis they do a detailed survey of operating costs, Visitors, so
you can try to compare a visitor that comes here to a visitor that goes to
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the Powerhouse Museum. So we all collect and record the same data. We

then provide that data to the head office annually and then they come

back and publish all of the results of all of that data- in terms of head

count, revenue count, number of full-time equivalent (FTE) employees,

all that base data is there and examined by the twenty members in the

group, so yes it is possible, it does take a lot of work but we see it as

really really valuable.
Given this Australian example several interviewees who felt a common framework was
unrealisable did concede to the potential for developing common elements or a common
core of KPIs. Several factors were identified for which mitigating factors would have to
be identified, if any effort to realise an effective common framework were to be
advanced to successful implementation. These were that common frameworks within
science centres are not well tried and tested - the coordination of any resulting
framework, across centres, would likely prove challenging; the many variables between
the different science centres which would have to be moderated for in efforts to achieve
a level of relativity to performance between centres; and methods of external evaluation
typically employed are often weak and undertaken by individuals who have little
knowledge of the sector. Many of my interviewees were in favour of incorporating an
external peer-review element to any external evaluation. Subject to overcoming these,
and other likely, issues during the development of a common performance framework
for the SSCN, interviewees expressed the view that the resultant framework should

illustrate how effectively the network is delivering against government objectives.

These comments mirror those made by Chris Smith in section 2.3 of chapter two.

6.2.1 Variables and comparability
The major variables identified by my interviewees, between different science centres,

were size/scale, exhibition theme e.g. life sciences, other signs of capital investment e.g.
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IMAX theatre, audience — in terms of profile but also including catchment, geography
and location, visitor numbers and financial indicators. Other important differences
identified included the science centre’s history/experience, differences in government
structures between countries and the philosophical approach adopted by different
centres to the role of being a science centre. This final point is perhaps best illustrated in
terms of the differences in mission, vision, aims and objectives of different science
centres. This list highlights the likely difficulty in identifying common performance
indicators, for which comparability between science centres is possible. Even in the case
of Scotland’s four centres the majority of these variables are in evidence and raise an
important question as to whether centres should be compared with each other, against
themselves or against others, outwith the SSCN, but of comparable size, theme,

audience, etc.

The likely difficulty of securing comparability between centres led me to asking my
interviewees whether they could identify any KPIs for which comparability across
different science centres might be possible. All of the responses offered by interviewees
were based on output measures only, typically those associated with the visitor, e.g.
visitor numbers, or with the visitor experience, e.g. quality, customer satisfaction. One
interviewee suggested any quantitative measure should provide a crude comparable
measure. Many of my interviewees suggested the use of ratios. These typically fell into
one of two categories, cost data ratios and visitor ratios. Suggested ratios associated
with cost included cost/per visitor, cost/FTE, cost/square foot of exhibition space and
those associated with visitors e.g. visitors/FTE, visitors/square foot of exhibition space

and income unearned/visitor.
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While fairly unimaginative in themselves it was the wider comments made by
interviewees around comparability which resonated most strongly. One interviewee
suggested, as above, a need to identify comparators elsewhere and outside the SSCN.
Others suggested the focus should be on identifying indicators which deliver what is
needed, rather than emphasising issues such as comparability, particularly when this
might drive the outputs of centres in potentially compromising directions, e.g. an
emphasis on comparing visitor numbers between science centres which detracts from,
arguably, the more important activities of science centres associated with advancing

PES and education in each centre.

Pursuing this last point, I asked my interviewees if they could identify KPIs, for which
comparability with other science centres would be difficult but which should be
expressed in any performance framework anyway. The major theme identified by
interviewees was of measuring impact, in efforts to demonstrate that learning had taken
place either during or following the science centre visit. The varied nature of science
centre exhibitory, programming, content and approach are such that this could only be
considered on an individual basis. Several interviewees also felt that resource related
differences, e.g. finances and physical assets, could only be considered individually.
The relative scale of centres, commonly associated with resource levels, would make
comparison of efficiency-based indicators difficult and in all likelihood meaningless.
The local/regional dynamics in which the science centre operated were also considered
very individual but important in considering factors, such as population base,
differences in community need from a science centre, and the individual relationships

and stakeholder groups which different science centres have developed. Collectively, an
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understanding of these factors describes the context of each science centre, a key factor

in developing a robust, and essentially meaningful, performance framework.

6.2.2 Emphasis of a network model

The previously-expressed views around the potential for developing a shared
performance framework in which comparability features, drew mixed responses from
interviewees. The individual nature of every science centre is such that comparability in
all aspects of performance would be largely meaningless. Given the differences in views
within my knowledge-community, I was keen to establish whether my interviewees felt
a performance framework for a network of science centres should be exclusively
network-based, individual or a combination of both in focus. Perhaps unsurprisingly,
given earlier comments most of my interviewees felt a framework which considered
both network and individual performance indicators made most sense. At the risk of
repeating earlier comments my interviewees highlighted several factors for further
consideration. These included that a network performance framework should have a
core of common indicators but additionally give each centre the flexibility to focus on
their own performance — some indicators are comparable between different centres
while others are not and potential indicators should not be ruled out for that reason. One
of the major strengths of science centres is that they are different and this fact should

not be lost in discussions with the government.

A small number of interviewees felt that a performance framework for the SSCN should
focus on individual performance only. Comments in support of this position included
the need for science centres to be measured individually for their own competence and

collectively on joint projects/initiatives. In the specific example of Scotland, the four
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science centres should be measured individually because they are at different stages in
their development. The significance of individual centre context should not be lost when
a broader view is taken. A lone interviewee additionally made the point that in some
ways a performance framework that has an aspiration to deliver more strongly for
Scotland should actually be wider than the network. That science centres have a
contributory role to play in advancing PES has previously been claimed and there is
merit in a future effort to bring other key players together in a national, not just network

approach.

6.2.2.1 An equitable approach to funding

Tied in with the history of the SSCN has been an approach by the Scottish Government
of funding centres on the basis of need. Over the three years between 2004-05 and
2006-07 the Government funding allocated to the SSCN amounted to a total of £10.4m.
Over 70% of this expenditure-related to revenue support, and the remainder related to
capital expenditure (18%) and education-related projects (11%). Figure 6.2 illustrates

the distribution of revenue funding across the SSCN.

Figure 6.2  Revenue funding for SSCN, 2004 - 2007
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Over the three years, three quarters of the revenue funding support was provided to
GSC, amounting to nearly £5.6m with only 4% (£263k) to DSC. This method of
distribution saw centres striving to run an efficient operation being unfairly penalised
and those with the largest operating deficit rewarded. The Halcrow report (2007)
recommended that the Government move away from this approach to a fairer one based

on performance, as described in section 4.5 of chapter four.

With the prospect of a new funding mechanism looming I was keen to capture the views
of my knowledge-community over whether they felt it was possible to be equitable in
distributing funds across more than one centre, and if so, how this might best be
achieved. Many felt that it should be possible for government to be equitable in its
distribution of public funding but that context e.g. asset base, size, need, mission, etc,
remained an important determinant. Several suggestions for overcoming context were
made and included that funding should be distributed on a semi-competitive basis,
potentially peer reviewed; the establishment of a ‘funding formula’, in essence an
assessment framework against which to determine performance; that centres be funded
for what they do — potentially under the terms of a service contract; for funding to be
distributed through a mix of core and project-based methods; and using visitor numbers

as the basis of distributing funding.

That this last point resonates with the newly-adopted position of the Scottish
Government, is the basis of one of Halcrow’s (2007) recommendations, a