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ABSTRACT

Educational exhibition projects are very complex. During their development a verbal, 

two-dimensional communication is transformed into a three-dimensional 

communication. It is extremely difficult to protect the integrity of the original intended 

educational messages. Perhaps the most difficult messages to protect are those 

embodied in hands-on exhibits.

There are few research studies of the exhibition development process and existing ones 

tend to be reflective accounts of past experiences. This research project was designed to 

reveal the nature of the exhibition development process as it happens and to explore 

how, when and why communications can go off-course during exhibition development. 

The aim of the study is to describe the educational exhibition development process 

more fully so that practitioners can take steps to protect the integrity of their intended 

communications during all stages of exhibition development.

The researcher studied the process of exhibition development at four different 

organisations. The data was collected through participant observation and analysed 

using grounded theory methodology. The researcher identified three common patterns 

of fundamental functional behaviours across the stories:

1. Keeping on Track behaviours: how a team co-ordinates their activities in order to 

keep to a schedule.

2. Focus Issues: how a team focuses on their intended communication outcome.

3. Flexibility Opportunities: how a team copes with unforeseen situations.

A further, deeper level of analysis considered how the three fundamental functional 

behaviours interacted to have an impact on the educational exhibition projects. It was 

found that the dimensions of exhibition development were likely to be impinged on by 

three constraints:

1. Process'. How the process of exhibition development unwinds.



2. Team Functioning: How the team functions.

3. Resources: How resources, such as money, staff time, offices and workshops, are 

used.

The development of educational exhibitions is driven by the fundamental functional 

behaviours of Keeping on Track, Focus Issues and Flexibility Opportunities. 

Throughout the development process these fundamental functional behaviours patterns 

are impacted upon in a dynamic manner by the three major constraints.

This study provides a fuller description than previously the nature of the educational 

exhibition development process, thus enabling exhibition developers to manage such 

projects more effectively than previously. This can help to ensure and safeguard the 

educational impact of their exhibitions.
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PART I : BACKGROUND ISSUES

CHAPTER ONE : INTRODUCTION 

THE PURPOSE OF THIS RESEARCH PROJECT

This research project aims to examine and investigate the relationship between the 

exhibition development process, the actions of the exhibition development team and the 

impact of external factors on both the team and the process. These dimensions are 

considered in the light of the intended success of the final product - the ability of hands- 

on exhibits to communicate the intended messages satisfactorily with the intended 

audience.

The term ‘hands-on exhibits* is taken to express the nature of exhibits which visitors 

can touch, manipulate or with which they can become physically and mentally 

involved, in order to gain an understanding of a concept or to participate in a 

phenomena-based experience. The various interpretations and definitions of ‘hands-on’ 

are discussed in more detail later in this chapter. Hands-on exhibits are seen as a three- 

dimensional medium for communicating certain messages.

An exhibition is a means of communication aiming at large groups of the public
with the purpose of conveying information, ideas, an d  with the aid of
chiefly visual and three dimensional methods.

Verhaar and Meetar, 1989.

As well as employing visual methods, the means by which exhibitions can 

communicate with visitors are varied. McLean (1993, 17) suggests that the feel, the 

smell and the sound of an exhibition are just as important as what it looks like. That is, 

the physicality of an exhibition acts as a communicative device with visitors. Even 

unintended physical elements can be interpreted as significant by visitors. This view is 

upheld by Thomas and Caulton (1996) in their discussion of communication in 

interactive exhibitions. Dackman (1986) recounts a story told by Oppenheimer, founder 

of the world-famous science centre, the Exploratorium in San Francisco, of two middle- 

aged women trying to interpret the patches of light caused by bird’s feet scratching the
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paint from the painted-over skylights in the Optics Section of the Exploratorium. The 

women felt that “if we knew more, we would know what those little lights meant” 

(Dackman, 1986, 122). Clearly many issues must be considered by exhibition 

developers as to how the form of an exhibition will be perceived by visitors and what 

‘messages’ other than those planned for and embodied in exhibits, they will take away 

from it. This study is concerned with the planned ‘messages’, conceived and developed 

by exhibition development team and presented in exhibitions.

Each exhibit within an exhibition holds a communication potential. The manner in 

which ‘messages’ are originated in the exhibition development process varies.

However, usually messages originate from the conception of an idea by a development 

team, or a member within it, that will be communicated to the visitor through the form 

of a yet to be developed exhibit. While going through the process of developing this 

three-dimensional ‘message conveyor*, the original idea, concept or communication can 

become buried or forgotten, as reported by Hayward (1992) and McKay (1992) in their 

case studies of interpretive history exhibition development.

A development team needs to be aware that a message is being, or can be, obscured by 

the exhibition development process, and that they need to do something to prevent or 

rectify this. If not, it is likely that some exhibits which do not pass satisfactorily through 

the exhibition development process will not present the clear message originally 

intended to the visitor. Thomas and Caulton (1996), discussing hands-on exhibits, 

indicate that it should be clear what the visitor is supposed to do, otherwise the exhibit 

is confusing to visitors and ‘doesn’t work’. McManus (1989) studied visitors’ 

conversations in the British Museum (Natural History). The results from the study 

reveal how visitors respond to, and questioned each other and themselves, about hands- 

on exhibits in that museum. Some of the findings exemplify how visitors tend to 

involve themselves and experience negative emotions when they cannot quite ‘get it’. 

The following visitor’s comment, recorded in McManus’ study, exemplifies this:

How do we know if it’s right or not? That’s going to bother me that is. Is it right
or not?

McManus, 1989, 185.
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Oppenheimer in an interview with Dackman (1986) described how he might feel if he 

were not able to achieve his intended goal at an exhibit in the Exploratorium:

One exhibit, The Prism Tree, has cords that you have to pull up so that you can 
look through a prism. If the cord is too short and doesn’t reach as far as I want I 
get very angry. At the Exploratorium, we try not to make people angry.

Oppenheimer in an interview with Dackman, 1986, 121.

When visitors undergo experiences whereby they are not sure whether they have got the 

point, or achieved what they might have hoped, they feel worried, or perhaps even 

annoyed, because they think that they do not understand the exhibit or are unsure of 

what to do and so feel inadequate. There is always a danger that visitors will blame 

themselves for such uncertainties, rather than those who conceived the exhibit, and, so, 

leave the museum feeling that, in some way, they are stupid. Even fun exhibits can be 

perceived as being of limited educational value if they have unclear messages as regards 

their basic educational message (Mulberg and Hinton, 1993). This may result in 

visitors, especially adults, under-valuing exhibits as a result of the poor communication 

performance of those exhibits.

THE SIGNIFICANCE OF THIS RESEARCH PROJECT 

The present situation

At present, new exhibitions are being developed, installed and opened at a great pace. 

As of July 1997 financial support had been secured from Millennium and Heritage 

funding for over thirty new developments, of which at least ten feature hands-on 

exhibitions (see Appendix 1). Not all of the people working on such projects will have 

had prior experience in this field, or indeed, with the people in the teams in which they 

find themselves. The Dinosaurs exhibition at the Natural History Museum, London, 

required a team of over sixty different skills, trades and professions to put it together 

(Miles, 1993). With this range of skills and number of contributors the process of 

developing exhibitions will certainly be complicated. The need for reflection, 

objectivity and positive criticism with regard to exhibition development work is 

necessary in order to ensure that exhibit developers do not become complacent about 

their working methods and their outcomes. McLean (1993) states that museums often 

recruit outside the traditional pool of exhibit organisers to introduce fresh ideas and
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energy into the exhibition development process. This benefits the exhibition 

development process by adding new vitality but can result in exhibitions being poorly 

executed or poorly organised due to lack of exhibition project experience. Those 

inexperienced in exhibition development are likely to benefit from an analytical 

description of the process.

It has been suggested that the decisions made during the development process affect the 

communication between the exhibit developer and the visitor (McManus, 1987). Miles 

(1996) supports this view and states that:

...an exhibition is autobiographical and closely reflects the team that puts it 
together.

Miles, 1996, 184.

Other professionals involved in exhibit development are convinced of the link between 

process and end-product:

....because it is so clear in museum exhibition development, product cannot be 
separated from process, I am convinced that many of the strengths in Fit for  
America can be traced back to its creation.

Cohen, 1992, 159.

PROJECT MANAGEMENT IN OTHER FIELDS

If an exhibit is well conceived and developed sensitively it should communicate 

satisfactorily with its intended audience if they wish to attend to it. Exhibitions are, 

after all, about communication. However, others have put forward measures of success 

which are not entirely communication orientated.

A conclusion drawn from a discussion held amongst exhibition developers at 

Questacon, Canberra, (1995), Australia’s premier hands-on science museum, was that 

success is measured differently according to the nature of an exhibition team member’s 

stake in an exhibition. That is, the designer may feel that the exhibition is successful if 

it looks good or the way he/she intended, even if this prohibits the visitors’ satisfactory 

use or understanding of the exhibit. Alternatively, the director of an organisation may 

rate the exhibition successful if it is popular, even if  it is felt within the organisation
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that the content of the exhibition is weak or sensationalist.

Price (1992), too, gauged the success of the exhibition From Victory To Freedom 

through a range of criteria. These included the reviews; the fact that donated objects 

were still being sent to be incorporated into the exhibition; local visitorship to the 

museum had increased and black organisations regularly toured the museum as part of 

their national meetings. Clearly, these are easily reported audit, rather than 

communicative, criteria.

Welsh felt that the success of the exhibition, A Way To Independence, a touring 

exhibition in the USA (1987-1991), which was characterised as a landmark exhibition 

(Welsh, 1992, 31), was attributable to the following: the richness of material 

(previously collected by an anthropologist who had studied the tribe depicted in the 

exhibition) which was the focus of the exhibition; the ongoing commitment of both the 

exhibition team and the institution to furthering this anthropologist’s work which had 

begun in 1906; and the creativity of the team in making concepts concrete and 

accessible through the exhibition expression and its supporting catalogue.

The success of the touring exhibition which opened in 1986, Fit fo r  America: Health, 

Fitness and Sport and American Society, 1830 - 1940, was recognised by other museum 

professionals and historians who saw it as a model interpretive exhibition. It was also 

successful in bringing together disparate objects and topics in exciting ways. Yet Cohen 

(1992), the author of a case study of the development of the Fit fo r  America exhibition, 

felt that the exhibition was less successful in one important way: it did not capture the 

public’s imagination and floor staff were reported to have had difficulty in interpreting 

the exhibits. Cohen felt that the exhibition was successful in the opinions of the 

professional history museum world, yet was less appreciated by general public.

The need for understanding the exhibition development process

Although exhibitions, especially hands-on and interactive ones, can be perceived as 

enjoyable and successful (as reflected in the attendance figures for such exhibitions or 

by other professionals) there is still much room for improvement in terms of the process
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of creating educative exhibitions for people. Miles (1996) upholds this view:

A key thought is that - although the exhibition is the existential problem from 
the point of view of the visitor - it is not the problem we must tackle if we are to 
improve the quality of the exhibition work as a whole in the Museum.... we must 
improve the system used to produce exhibitions, before we can hope to improve 
the quality of the exhibitions themselves.

Miles, 1996, 184.

Learning from other fields

McLean (1993) suggests that a good exhibition planner is one that understands that 

exhibition development and design are essentially creative problem-solving processes. 

She suggests that it is possible for exhibition development teams to benefit from the 

literature and study of problem-solving and apply it to exhibition development. 

However, it is not possible to glean all knowledge relating to exhibition development 

from one field alone. The following addresses the literature and current practice relating 

to creative problem-solving, other creative projects, such as television and film 

production, and commercial project planning. It is evident that, although those involved 

in exhibition development can learn vital lessons from other fields, the exhibition 

development process is unique and has its own needs and demands.

Creative problem-solving
The literature on problem-solving suggests that there are different types of problems. 

There are problems which have a right or wrong answer, de Bono calls these ‘closed 

problems’.

With closed problems there is a definite answer. The solution either works or it 
does not.

de Bono, 197, 280.

However, problems are not always so simple. There are often a number of apparent 

solutions and it is unclear which is the ‘right’ solution, de Bono calls these ‘open-ended 

problems’. There may be a range of ways to solve an open-ended problem, none of 

them any more ‘right’ than another. ‘Open-ended problems’ occur frequently in 

exhibition development.
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Other problems can be poorly expressed. Papanek (1984) illustrates the pitfalls of how 

problems can be misinterpreted by articulating a problem statement which starts with an 

inaccurate statement of the problem, de Bono (1970) suggests that by generating 

alternative statements problems can be accurately defined and gives the following 

example:

.... ‘the problem of lost children in crowds’ could be restated as ‘the problem of 
careless parents in crowds’ or ‘the problem of children in crowds’ but one could 
also use a more specific level such as ‘the problem of returning lost children to 
their parents.*

de Bono, 1970, 88.

In this way it is possible to identify what the problem-solver has control over and 

thereby possible solutions to that problem area may become apparent. In terms of 

exhibition development this approach enables the exhibition development team to 

define the extent of the problem and to identify feasible methods for solving it or 

reducing its impact.

Some problems may not have any satisfactory conclusions. These sort of problems, 

called ‘wicked problems’ by Professor Horst Rittel, occur especially when:

the information is confusing, where there are many clients and decision makers 
with conflicting values, and where the ramifications in the whole system are 
thoroughly confusing....[and] proposed solutions often turn out to be worse than 
the symptoms.

Churchman, 1967, 141- 142.

In these circumstances the solutions may necessitate revising original aims or 

objectives. Often this is just not possible in exhibition development as the investment, 

personal and otherwise, may mean that individuals refuse to accept solutions such as 

these, especially when it may mean altering the aims of an entire exhibition.

Analysis of effective problem-solving has generated a wealth of literature, including 

theories of creative thinking and identification of the barriers that slow or thwart the 

process. Although these are expressed differently by different authors these barriers fall 

into several main categories (McLean, 1993). Adams (1990) identifies the following 

common blocks to the creative process:
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• Perceptual blocks prevent people’s ability to see the problem clearly or its 

potential solutions. They include stereotypical attitudes, or seeing what you expect 

to see, and difficulty in isolating the problem because of inadequate or misleading 

information.

• Emotional blocks prevent people from being able to explore ideas. These kind of 

blocks arise from a fear of taking risks or making mistakes; from being unable to 

tolerate chaos; a preference for the judging rather than generating ideas; an inability 

to relax and ‘sleep on things’; lack of motivation and a lack of ability to fantasise.

• Cultural and environmental blocks are imposed by the immediate cultural, social 

and physical environment They include traditions, taboos, cultural assumptions and 

attitudes such as ‘problem-solving is serious and humour has no place.’

• Intellectual and expressive blocks limit people’s ability to use the appropriate 

verbal, mathematical, or visual languages or problem-solving strategies.

Another potential block is the generation of limitless options. This is called the 

“hierarchical nature of complexity” (Eberhard, 1970, 364) and involves the problem- 

solver in either continually widening the focus of the problem or focusing on the minute 

detail of it. This means that the nature of the problem constantly shifts and it is 

therefore more difficult to solve.

There are a number of means to overcome creative blocks. They are given differing 

names; de Bono (1970) refers to “lateral thinking”; Adams (1990) refers to conceptual 

“blockbusting” and McKim (1980) refers to “thinking visually”. All three agree that 

these skills are developed and refined through practice - that is they can be learned. 

There are a number of tools that can be used in problem solving, such as brainstorming, 

generating alternatives, challenging assumptions, making connections, making 

comparisons, sleeping on it and, simply, stopping (McLean, 1993). All these tools can 

be used to solve problems during the course of exhibition development. Problem

solving is an inherent feature of the exhibition development process and exhibition 

development teams can benefit by learning from those who have studied problem

solving techniques. The methods developed to overcome creative blocks could also be
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to organise and choreograph a team of professionals from a wide range of backgrounds 

has a direct influence on the ability of the team to solve problems and vice versa. 

Additionally, problem solving must take on board circumstances such as the 

requirements of those sponsoring the exhibition or government regulations, which 

suggests that problem-solving cannot be considered separately from the rest of the 

exhibition development process. That is, it is one tool, among many others, which is 

needed to carry out the exhibition development process.

CREATIVE DEVELOPMENT PROCESSES
Hands-on exhibitions are special exhibition projects which therefore require a specialist 

development and, therefore, may elicit different sorts of individual and team behaviour 

than traditional exhibition projects might. McLean (1993) states that exhibits which 

show phenomena and are interactive demand that their creators work in a similar 

manner to:

industrial designers, using a research and development process that relies on 
mock ups and prototypes and integrates design and construction into one 
iterative process.

McLean, 26, 1993.

McLean (1993) analyses the way in which most exhibitions have traditionally been 

developed until recently, saying they were “designed around the cognitive order in the 

minds of curators” (Annis, 1986). This process proved to reinforce a hierarchy of 

expertise, which operated in a vertical, linear manner. This linear approach made the 

development of interdisciplinary and interpretive exhibitions fraught with problems.

This mode of working is one in which messages can be lost easily when they are passed 

from person to person, or from department to department, throughout the process.

In Welsh’s essay (1992) it becomes apparent that professionals working in the field of 

exhibition development are only too aware of the lack of structure, or recognised 

process, for developing exhibitions. The curator, Carol Gilman, involved in the 

development of The Way To Independence, made the observation that:

other media - film, literature, theater, dance - have vocabularies for talking about 
their genres, no such vocabulary exists for exhibits.

Welsh, 1992,61.
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process, for developing exhibitions. The curator, Carol Gilman, involved in the 

development of The Way To Independence, made the observation that:

other media - film, literature, theater, dance - have vocabularies for talking 
about their genres, no such vocabulary exists for exhibits.

Welsh, 1992, 61.

McKay (1992) supports the concept that exhibition development is a complex and 

infinitely variable process in his essay Minor League, Major Dream. He quotes Kevin 

Britz, at the beginning of his essay:

Kevin Britz, deputy director of the [Steams County Historical] society, likens 
the planning process to jazz, “laying down a bass line and then improvising 
from there.”

McKay, 1992, 163.

McKay continues to elaborate on this idea, comparing the process of exhibition 

development and a game of baseball. He draws parallels between the chalk lines laid 

down to form the boundaries to the game and the intellectual lines laid down at the 

beginning of exhibition development which form a field of enquiry. He proposes the 

notion that exhibition development starts at one point, has parameters, and what 

happens in between the beginning and the completion is the selection of various 

components from an infinite number of possibilities, bounded only by imaginations and 

explored through creativity. Yet McKay acknowledges that there does need to be a 

structure:

Defining boundaries, choosing paths to follow, and recognising points at which 
to diverge form much of the art of exhibition development.

McKay, 1992, 164.

It seems evident that professionals struggle to find a framework which can help guide 

them in their development of exhibitions. In the development of Minor League, Major 

Dream, McKay (1992) reports that the exhibition development team resorted to 

adopting a method used in other industries - the PERT/CPM (project evaluation review 

technique / critical path method). This was a hybrid project planning system developed 

in the 1950s by the US Navy and the DuPont company, respectively. Thus, the team
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was able to adopt a language which could help them to express their progress.

McLean’s synopsis (1993) of the range of team models from other creative and business 

organisations draws out the areas where parallels can and cannot be drawn with the 

exhibition development process. McLean likens the process of film production to 

exhibition development in that the director is responsible for the whole process. Each 

director works differently, which means that no two processes are the same. One 

director might want tight control over every element whereas another may entrust the 

professionals involved to take control in their own areas of expertise. However,

McLean states that she feels that this approach is too dictatorial for most museums or 

science centres - they want to involve people across a wide range of professional skills 

and gain the co-operation of the professional community. This approach, however, does 

allow creative vision and a clear sense of authorship, which McLean regards as 

something which exhibitions often lack. Again, there are parallels in theatre production 

to exhibition development and the audience is slightly closer to the final product in that 

they get to see it ‘live’. McLean suggests that the eight elements of ensemble acting as 

identified by Wilk (1986) could be applied to exhibition development with a little 

‘tweaking’. The eight elements are as follows:

1. A permanent company of actors.
2. A consistency in acting style.
3. A commitment of the actors to the ideal.
4. Equality in and co-operation among members of the acting group.
5. Unified productions created either by a particular playwright or by the 
company’s regisseur [repertoire].
6. Financial security to allow for growth and experimentation toward the 
furthering of the art.
7. Often, but not always, a no star- system of acting whereby small and large 
roles alike are shared by all in the acting company.
8. An overriding idea often based in the societal factors of the company’s 
environment and engendered by the company’s management.

Wilk, 1986, 26.

There are a number of factors which cannot be guaranteed in exhibition development. 

Although it might be preferable to keep the same exhibition team working project after 

project new members are often key members of the team out of necessity (Caulton, 

1999) or imported to inject new life (McLean, 1993). Consistency across exhibitions is
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not feasible due to the lack of uniformity in the way in which exhibits communicate 

with their ‘audiences’; in fact, it is this range of approaches which makes exhibitions 

accessible to a wide range of people. There seems to be a similar aim regarding the 

motivation for supportive and collaborative team working. Wilk’s eight elements define 

collaborative and supportive working where management backs the teams. In exhibition 

development, secure financial backing would be the ideal, but this is not always the 

case. The parallels between the two creative processes can provide the basis for good 

working practice in exhibition development. However, the exhibition development 

process has its own nuances which cannot always draw from the experiences of theatre 

production.

Exhibitions can be described as mass communications:

A museum display is an exercise in one branch of the mass media, requiring a 
special understanding of the processes of communication, namely the nature of 
mass communication systems.

Hodge and D’Souza, 1979, 146.

As a form of a mass communication system exhibition development preparation can be 

compared with the development of television programmes (Hooper-Greenhill, 1994). In 

television production considerable research has been conducted into both the ways of 

putting the message across and into audience response (Alvorado, Gutch and Wollen, 

1987). Evaluation is channelled into the preliminary research of what is likely to 

succeed and summative evaluation into the impact of the programmes on the audience. 

It is relatively easy to assess the programmes which do not succeed through the ratings 

and these programmes can be easily axed. Successful programmes can be repeated or 

developed. Exhibition development can learn from television production; gaining 

feedback from the audience/visitors can help to inform how to make the current 

product/exhibition, or future products/exhibitions, respectively, more agreeable for the 

audience/visitors. However, this model is limited in its application to exhibition 

development in that it is harder to change or replace exhibitions once they are on the 

floor. Exhibition life spans range from less than three months to more than ten years. 

Resources, such as staff and money, are not generally available to alter the 

communications within an exhibition once it is installed. There is not the same
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flexibility in exhibition development as in television production for adapting the final 

communicative device to the market.

Commercial development processes

As early as the 1930s the process of industrial design has demanded that designers 

should be involved in product development from the beginning. This requirement 

necessitated that professionals from a range of backgrounds, such as engineering, 

manufacturing and design work together. Asimow (1962) described a model of 

problem-solving for product development which is still used by planners and designers 

today in some form:

ACTIVITY PHASES 

feasibility

preliminary design

detailed design

production planning

production

Asimow, 1962.

More recently the complexity of product design has required that teams work together 

in non-traditional ways. Teams extend further across the disciplines, bringing together 

management, design, marketing, production and, sometimes, even end-users. Involving 

professionals across a broad spectrum can encourage positive attitudes as people are 

able to make effective contributions as the product is developed, rather than 

commenting on it after the development process has been completed (Pearlman 

interviewing the vice president of Nissan Design International, 1989).

Caulton (1999) compares concept development for heritage attractions with concept 

development of new products in the commercial sector. Caulton takes heritage sites to 

include sites with a combination of artefacts and hands-on exhibitions. He notes that 

there are similarities between the two sectors in the nature of the development processes

13



and the need to work in collaborative teams in an iterative manner. However, the 

differences are fundamental. The same collaborative teams are ostensibly mirrored in 

exhibition development teams and commercial sector product development teams. 

However, the outcome of the teams’ labours are very different; industrial engineers 

produce products, exhibition developers produce three-dimensional media for 

communicating certain messages. The basic goals of both sectors are very different, 

which impacts on the emphasis put on certain elements of the design process. Product 

design’s goals are single-faceted and revolve around attracting a new market to a new 

product, whereas the goals of heritage attractions are often double-edged. For example, 

the wish to increase visitor numbers has to be balanced against maintenance and 

accessibility. A similarity in the two development processes leads, ironically, to very 

different outcomes due to the nature of their polarised goals. User-testing allows 

product developers to refine their product; whereas it allows exhibition developers to be 

less product-led and to consider exhibits from the point of view of visitor expectation 

(Hood, 1983). The role that marketing plays in relation to the placing of the final 

‘product’ in the market is limited in the development of heritage attractions. Industry 

attempts to reduce the public interface in relation to the product, since it is difficult to 

manage the “service encounter” when people are involved (Schmenner, 1995). That is, 

they tend to design products which do not require the support of a person when used by 

a customer. The converse is true in exhibitions; experiences in exhibitions are felt to be 

augmented and improved by the presence of staff (Caulton, 1998; Falk and Dierking, 

1992; Thomas, 1987). In heritage attractions, it is rare for developers to be able to 

choose the venue where the exhibition will be as this is normally dictated by where the 

attraction itself is. In the commercial sector, the developer of a new product seeks to 

distribute that product to all available markets, and therefore has an added advantage in 

marketing that product. In regard to pricing strategies, product developers are able to 

indicate the rarity of a new product with a high price. Heritage developers are bound by 

social responsibilities, especially if the organisation has a responsibility to tax payers. 

An additional difference lies in the structure of the teams, with many heritage sites 

contracting out part of the design or construction work to consultants (Caulton, 1999), 

whereas product design is conventionally in-house.
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The commercial world offers another point of reference, with regard to management 

methods. W. Edwards Deming was a pioneer in the concept of quality in management 

and a consultant to Japanese businesses when they rebuilt after World War II. He 

established the Deming Method, which revolves around ‘Fourteen Points’ (Deming,

1986). These provide a direction for creating a flexible and responsive system of 

management (McLean, 1993). Among these fourteen points are aims to create a better 

workplace for everyone and to create a sense of ownership within all staff. The aims 

suggest that management through positive and supportive methods is more effective 

than management through negative and controlling methods. This is supported in 

Kidder’s account (1981) of self-management through ‘signing up’ for work at the Data 

General Corporation, USA. This management tool aimed to encourage staff to 

volunteer rather than be coerced into work and, therefore, to be more committed to their 

work. Peters (1987) identifies six essential factors in promoting team development. 

These can be summarised as:

• involving people from many disciplines and functions;

• involving key members such as designers, manufacturers and marketing staff 

simultaneously from the start;

• putting team members together in one work environment;

• facilitating constant communication among all the players;

• dedicating as many resources as possible to the team;

• involving people who are outside of the production system (such as suppliers, 

dealers, distributors and customers) in the development process from the start.

It is apparent that industry is moving towards flatter structures that are more flexible 

and democratic, that assign more power to branches, that are organised as units each 

with its own autonomy and network and where a range of relationships to the work task 

are possible (Handy, 1990). This movement in industry appears to be towards a 

structure which could support the more flexible collaborative methods of working 

which are now evolving in the field of exhibition development.

The project management field contains a wealth of literature relating to the management
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of resources and schedules in relation to the completion of projects involving the 

production of objects. However, despite the wealth of literature, projects often rely on 

the experience of the teams.

much of the data used in project planning is derived from the experience of
department heads and their staff, rather than objective measurement.

Galloway, 1993, 138.

There appears to be an acknowledged ‘custom and practice’ gap in the industrial project 

management field between theory and practice. If this is so, there are lessons which can 

be valuably learnt from academic project management theory, but possibly many more 

that can be learnt through the experience of other project management professionals.

For example, as mentioned previously, one exhibition development team adopted an 

industrial project management methodology (PERT/CPM) as its tool for organising and 

monitoring progress. The difficulty in predicting how long stages of development take 

is especially difficult in exhibition development because there are a large number of 

variables and unknown factors are encountered. The practice of using a ‘float’, a time 

contingency, as developed in project management, would allow exhibition development 

projects a degree of flexibility when schedules designed at the beginning of a project 

cannot cope with the unpredictable. This approach was used for the opening of the Te 

Papa Museum in New Zealand where visitors visited the museum and tested its 

operations. This use of a designated ‘float’ of time will be used by the Millennium 

project in Bristol, where they plan to have a ‘soft opening’ for a period of three months 

prior to the official opening. However, having a ‘float’ which runs throughout the 

project would offer even further flexibility.

Comparing the exhibition development process with the processes used in other areas, 

both creative and commercial, can provide the exhibition developer with an interesting 

stimulus and useful guidelines. McLean (1993), however, clearly states that exhibition 

development projects are ‘unique’ and not like other design or development processes. 

She states three major factors which differentiate the process of exhibition development 

from other processes. Firstly, role definition is a factor. In other processes, such as the 

production of plays or television, roles are more clearly defined and this clarification 

helps to define who does what and when. Secondly, she states that the form of the

16



exhibition medium is complex and multi-layered, unlike that of a television programme 

or a film, which both use sequential moving images on a screen to convey their 

messages. In exhibitions messages are embodied in a number of ways: the exhibit; the 

texts; the possible pathways through the space; the three dimensionality of the space; 

the lighting and even the response of other visitors. Thirdly, exhibitions are available to 

be used in a variety of ways, whereas a film or television director knows that their 

products will be used in one basic way and personally identify with that way. He or she 

knows that audiences will sit passively in a room facing one way, watching the images 

on a two dimensional screen and listening to the sound from speakers.

The literature about other development processes can help to inform the search for the 

production of exhibition development guidelines and ways to structure exhibition teams 

for the most effective means of working. However, to understand the complexity of 

exhibition development process sufficiently to produce useable guidelines, it is 

necessary to study that particular process and this has not been done from within to 

date. The purpose of this study is to describe the ways in which educational exhibitions 

are currently being developed, and to establish both the positive practices and negative 

impacts to which the exhibition development process is vulnerable. This information 

then can be used to develop new and effective guidelines for developing exhibitions. 

The following section refers to the current literature in the museum field and its status 

in assessing the processes of exhibition development.

Reflections from within the museum community

The need to focus on material production is recognised widely by professionals working 

in the museum and exhibition development field - there are strong tendencies to search 

for better ways to develop better exhibitions of all types. The way in which exhibitions 

are starting to be developed is moving from a linear approach, where the information 

flow tends to be downward from the institution to the visitor, to one which is more 

iterative and involves a range of professionals and even the public from the early stages 

(Hooper-Greenhill, 1994). However, a survey as recent as 1996 has shown that only 

one third of UK museums have a structured input by educationalists when planning 

events and exhibitions (Anderson, 1997). This seems to denote that there is a
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recognition that there may be more effective ways of working, but few formal 

structures to support this. Most branches of the mass media have extensive texts on 

method, but with regard to the world of exhibition development this is only beginning 

(Hooper-Greenhill, 1994).

The need to explore the ways in which exhibitions are developed is testified by the 

attendance in 1982 to the workshops run as part of the project initiated by the 

Field Museum of Natural History, USA: “Museums: Agents for Public Education”, 

supported by the W. K. Kellogg Foundation. The workshops were called “Exhibit 

Development: A Team Approach” and were attended by staff from seventy seven 

exhibition projects across all disciplines from all over the USA (Blackmon, LaMaster, 

Roberts and Serrell, 1988).

At present, much of the literature related to museum exhibitions centres around the 

organisational procedures for setting up science centres or museums and the exhibitions 

within them (Danilov, 1985; 1992; Harrison, 1991; Belcher, 1991; Spencer, 1991; 

Anderson, 1991; Caulton, 1998). This literature rarely focuses closely, if at all, on the 

actual development process needed to produce hands-on exhibits. In focusing on the 

practicalities of the development process, such as funding and staffing issues, most of 

this literature omits the consideration of integrating educational aims, although this has 

imbalance has started to be redressed in more recent literature (Durbin, 1996; Caulton, 

1998, Caulton, 1999).

There is a rapidly expanding literature relating to visitor studies which examines how 

visitors respond to exhibitions. Visitor studies literature which present findings from 

summative evaluation such as those carried out by Borun and Flexer, 1984; Borun, 

Flexer, Casey and Baum, 1983; Black, 1990; Busque, 1991; Feher and Rice, 1985; 

Stevenson, 1991 and Blud, 199 which reveal how visitors respond to various types of 

exhibitions. The literature provides some indications as to how new exhibitions might 

be best presented or what they might include, but does not dwell specifically on the 

exhibition development process itself.
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There is, however, a small amount of literature more germane to the development of 

hands-on exhibitions. Oppenheimer (1986), Miles (1988); Quin (1989); Screven (1990); 

Bitgood (1991, 1992) and McLean (1993) describe various problems and ways of 

working in developing museums for people. Miles (1988) sets out methods for 

developing educational exhibits, which include hands-on and participatory exhibits. 

Screven (1990) builds on Miles’ work to present theoretical processes and ways of 

tailoring exhibits to visitors needs and interests through the use of evaluation before, 

during and after exhibit design. In her book, McLean (1993) devotes a chapter 

specifically to discussion of ‘Participatory and Interactive Exhibits’ and Bitgood and 

Quin’s papers are principally concerned with interactive exhibits. All these accounts are 

based retrospectively and derived informally from personal experience. Bienkowski

(1991) wrote a theoretical paper about how a soft systems managerial system could be 

adapted to the process of developing hands-on exhibitions. However, his suggested 

adaptation remains theoretical and problematical and there is no evidence as to whether 

this unused methodology would work or not or be acceptable to exhibition teams.

In summary, the current museum-based literature regarding exhibition development can 

be seen to offer methods and theories regarding exhibition development. This ‘advice’ 

tends to be based on findings from summative evaluation or studies of organisational 

management. Little of the literature mentioned makes reference to actual events which 

occur, or are likely to occur, in exhibition development from which real lessons can be 

learnt.

There is a small body of literature, however, which presents ‘case studies’ or reflections 

on past exhibition development processes and team behaviours. This literature, which 

utilises the recall of actual exhibition development, consists of papers by Miles (1982, 

1988, 1996), eleven case studies in an anthology edited by Ames, Franco and Frye

(1992), and a paper by Bud (1988). The following summarises this specific area of 

literature to date. This literature has, up to now, offered the only basis for analytical 

thought regarding the exhibition development process.
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external design companies, with the museum retaining a small number of experienced 

exhibition makers from the original team structure to plan and manage new work. Miles 

reports that this was the final compromise that the Natural History Museum, Exhibitions 

and Education Department reached in an effort to keep the spirit of the Isotype 

movement (described below) alive in the museum.

Ames, Franco and Frye (1992) compiled an anthology of eleven reflective case studies 

of the development of American interpretive history exhibitions. Ames, in the 

introduction to the anthology, relates how the book was a response to the needs of 

professionals who as exhibit developers felt that it would be beneficial to share ideas 

about exhibition development. The anthology offers retrospective analyses of different 

exhibition developments, investigating the development process and the functioning of 

the teams involved. The questions raised throughout the case studies relate to 

fundamental issues concerning exhibition development, such as:

• the role of collections;

• the identification of the audience and how to involve them in the development 

process;

• the role of consultants to the project, and issues relating to their funding and how 

their contributions can be incorporated into the process;

• the co-ordination of the many different elements involved;

• the role of documentation and evaluation, and how they are incorporated into the 

developmental process.

The case studies provide opportunities for other professionals to reflect on actual 

accounts of exhibition development, and to make comparisons between them and their 

own experiences, and, in so doing, to draw on the experiences of others. The studies 

identify successes and failures, and even more importantly, suggest solutions; they 

report on attitudes to teams, individual roles, the process, finance, and scheduling, 

offering a wealth of experience to be drawn upon. This information can only serve to 

enrich others’ experience and understanding as the description of any process is a 

fundamental start to better understanding and improvement of it.
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own experiences, and, in so doing, to draw on the experiences of others. The studies 

identify successes and failures, and even more importantly, suggest solutions; they 

report on attitudes to teams, individual roles, the process, finance, and scheduling, 

offering a wealth of experience to be drawn upon. This information can only serve to 

enrich others’ experience and understanding as the description of any process is a 

fundamental start to better understanding and improvement of it.

As history museum professionals work to perfect exhibits they present to the 
public, they also need to strive toward establishing a development process that 
ensures staff co-operation as well as creative conflict, diverse input as well as 
interpretive brilliance.

Cohen, 1992, 159.

This is not only true of history museum professionals; it applies to all exhibition 

development professionals. As Cohen suggests, the exhibition development process is a 

dynamic and complicated one. It is riddled with seemingly conflicting needs, such as 

the need for a unified team, which supports its members, but allows individuals the 

freedom to state their strongly felt opinions and argue for them. Another conflict is the 

need to adhere to a schedule to open the exhibition on time, but still be able to allow 

time to research all possibilities to ensure that the exhibition is as creative and 

imaginative as possible.

In Bud’s (1988) account of the development of the Chemical Gallery at the Science 

Museum, London, which opened in 1986, he introduces explicitly the notion of a 

dynamic relationship between the exhibition development process, the exhibition 

development team and external events. It is possible to see from his account the
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dramatic effect that this dynamic relationship has on the developing exhibition and the 

compromises and circumstances which radically transformed his intended 

communications.

Conflict and its resolution

It is inevitable, with the number and range of different skills involved in exhibition 

development, that conflict is a key issue. Many conflicts are recorded in the accounts in 

the Ames, Franco and Frye anthology (1992). Conflicts arose in these accounts over a 

number of issues, including content detail, methods of presentation, style, design 

approach, aesthetics, ambition, resources and possible visitor interpretation. 

Determination to triumph by team members in a conflict situation can have different 

outcomes. Price (1992) recounts how the determination of one team member meant that 

the text for the exhibition, From Victory to Freedom, was pitched at a level higher than 

that of the average reader. However, the same team member’s determination is reported 

to have had positive outcomes in that the exhibition is felt to be rich in content with a 

clear design style. In another example, it is reported that the exhibition programme was 

extended due to conflicts within the exhibition development team. Cohen (1992) also 

describes how a conflict over one design issue obscured problems over other design 

details which were very salient. The resulting exhibition contained a number of design 

faults which were pointed out by museum staff, such as the cases being set too high for 

children and visitors to see into; poor print contrast; poor design lay-out of labels and 

too small a point size. In such instances it is possible to see how the team dynamics and 

the exhibition development process had a direct influence on the communicative 

success of the final exhibition.

In cases where there is not time to extend the schedule it is easy to imagine how the 

content of an exhibition can be jeopardised by the length of time that is required to 

resolve conflicts; many items may have to be omitted when the schedule has over-run. 

In the process of creative problem-solving there is a recognised period of ‘incubation’ 

(Lawson, 1980) where solutions to problems can be ‘hatched’. If there is not sufficient 

time for this ‘incubation’ phase it may be possible that solutions will not be found for 

some of the more complex conflicts or problems encountered. Alternatively, the
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exhibition development schedule may be extended, incurring extra costs and possibly 

creating further problems.

Lack of conflict is also reported as an issue. Hayward (1992) describes the influence of 

a team member who over-powered other team members who felt that they were not able 

to challenge his ideas. Hayward suggests that the influence of a high-powered team 

member, who was included to add prestige to the project, actually quashed some 

potentially productive conflicts, which led to a lack of creativity in the development 

process. The final outcome was that some of the concepts included in the original 

proposal were excluded from the final exhibition. The social dynamics of an exhibition 

team can be seen to have an effect on the ways in which conflicts are raised, aired and 

resolved, which in turn impacts on the content of the exhibition.

Teams and their players

Miles (1996) describes the journey from the traditional method of developing 

exhibitions to the method evolved by the newly formed Public Services department 

(now called Exhibitions and Education) at the Natural History Museum, London, in 

1975. The traditional method was linear with information being passed from one 

department of the museum to the next to receive the necessary ‘treatment*.

Figure 3: The traditional system for mounting and interpreting museum 
exhibitions as described in Miles, 1996: pl85

CURATOR - ------► D ESIG N ER  —----- ► TEA CH ER

selects makes makes the
objects things look best of
and writes good things after
labels (damage the opening

limitation)

This way of working causes frustration and strife between team members and results in 

poor exhibitions (Miles, 1993). The new exhibition development process instigated by 

Miles in the late 1970s was based on inspiration and guidance from three sources:
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• The Exploratorium, a pioneering hands-on science centre in San Francisco, 

inspired a improvisational approach to exhibit design, which was moderated so as to 

be in keeping with the dignified and traditional approach of one of Europe’s most 

famous natural history museums.

• Programmed learning, as deployed by educational technologists at the Open 

University, alerted Miles and his team to the need, in designing educational exhibits, 

for:

• a clearly defined purpose (aims and objectives);

• a structure ( a simple story line);

• a starting point which matches visitor’s existing knowledge;

• the division of content into small chunks so that the learner does not become 

saturated with information;

• the active involvement of the learner.

• The Isotype Movement: created by Otto Neurath (Neurath, 1974; Twyman, 1975) 

who created an exhibition about town planning in Vienna. The Isotype movement 

inspired Miles with regard to team structure and working methods. One of 

Neurath’s innovations was the inclusion of transformers to his team, who acted as 

the mediators between the expert and the general public. Miles describes the system 

that he and his team set up in Figure 4 based on Neurath’s work. The system was 

dependent on a brief which was a written version of the vision produced by a senior 

member of the team. The draft brief was always discussed with the team members 

so that a consensus on its contents could be reached. Designers and researchers 

consulted experts and then worked in a 1:1 relationship as communicator partners, 

developing the ideas into specific design briefs from which the exhibits could be 

made. The exhibition projects were, therefore, the responsibility of the project 

leader, who wrote the brief, and a group of researcher and designer partnerships, 

who all saw themselves as communicators. In this way exhibition development was 

no longer the domain of the subject specialist, but of professional exhibition makers 

and content transformers.
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Figure 4: The system introduced at the Natural History Museum (London) for 
mounting exhibitions, as described by Miles, 1996: pl88.

Writer(s) of exhibition 
brief < > Experts

(curators)

44
Exhibit Exhibit
researchers Designers > Evaluator,

Editors,
Educators

(Various production stages)

The movement of the exhibition developer from specialist to generalist initiated by 

Miles and expanded by McLean (1993) builds on Moran’s work (1970) which 

described how an intuitive designer uses many kinds of representations or languages to 

express certain aspects of a problem and to find design solutions. From this proposal 

develops the idea that exhibition professionals need to be ‘fluent’ in the languages of 

communication, environmental psychology, learning theory, conceptual and spatial 

design, interpretation and visitors studies. Moran suggests that exhibition professionals 

must be able to sort information, apply a variety of problem-solving techniques, model 

and evaluate a variety of elements and guide the development process. This ‘generalist’ 

approach seems to demand much from individuals. Papanek (1984), when describing 

industrial and environmental designers, clarifies how this generalist approach can be 

manifested to best effect:

While the designer in a given team may know less about psychology than the 
psychologist, far less about economics than the economist and very little about, 
say, electrical engineering, he will invariably bring greater understanding of the 
psychology to the design process than the electrical engineer. He will also be 
predictably be better informed about electrical engineering than the economist. 
He will become the bridge between the disciplines.

Papanek, 1984, 187.
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Whereas in this case Papanek is describing the role of the designer, others have 

attributed the role of acting as the bridge between disciplines to an “exhibit developer”, 

a phrase coined by Michael Spock, the founder of the Boston Children’s Museum. The 

role of the “exhibit developer” in Spock*s model was to work with a team and provided 

a “focus and a voice to the emerging exhibition” (Spock, 1993). In the cases above it is 

possible to see a proposal that there is a figure within the team who provides a focus for 

the varying skills within the team. This focus then provides a means by which 

decisions can be mediated to take on board the feelings and skills of all the team 

members. In such cases, mutual respect of all team members is vital so that no one team 

member feels under-valued.

George MacDonald at the Canadian Museum of Civilization (MacDonald and Alsford, 

1989) felt that individuals had to acquire the skill of communication, be they designer 

or curator, which would lead to the evolution of the curator-communicator and the 

designer-communicator. In this case the onus is on the individual to acquire and 

develop skills in communication. This may ensure that the philosophy of exhibitions as 

communicative devices is more prevalent throughout the team. However, placing the 

responsibility on individuals to acquire new skills makes greater demands on 

individuals within a team. Additionally, a range of skills may already exist across team 

members and therefore this approach does not necessarily offer opportunities to 

maximise existing resources.

The accounts presented in the anthology edited by Ames, Franco and Frye (1992) 

describe how the structure of, and the dynamics within, a team affect the ease with 

which a team is able to reach their intended goals. The need is expressed for well- 

established and clearly defined roles (Welsh, 1992), strong leadership and team 

members, experienced both intellectually and within the exhibition development field.

The role of an outside team member is considered in the accounts presented by Welsh 

(1992), Heisley (1992) and Howard (1992). Both Welsh and Heisley attribute much of 

the teams’ successes to the addition of an outside team member.
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Welsh reflects that the recruitment of an additional team member, who provided more 

than they bargained for, was very influential in the development of the exhibition they 

were working on. This team member raised the project’s scholarship level and 

reoriented the intellectual framework of the project. Heisley reports the team 

developing Family y  Fe was strongly and positively affected by an “out-of-state 

resident, Wroth” (Heisley, 1992, 90):

Strong leadership and a commitment to the goals of the project helped solidify a 
curatorial and design staff with little previous experience in mounting a large 
permanent exhibition.

Heisley, 1992, 90.

As an outsider Wroth was able to resolve some of the conflicts that arose in the above 

group, through creative problem solving.

Heisley proposes that his facilitating position outside the usual museum’s team bore the 

responsibility to “orchestrate the conflicting wishes of clients” (Heisley, 90). However, 

Hayward (1992) reports that the exhibition development team felt that the addition of a 

high-powered professor as a consultant to the team could have “stifled the argument” 

necessary for the full development of the exhibition. He reports one of the team 

members as saying, “If Roger [the professor] said it was okay, who would dare 

complain?” (Hayward, 1992, 122).

Similarly, Cohen (1992) describes the potential of collaboration to stifle creativity. She 

states that although collaboration between curator, historian, designer and educator is 

generally seen as the ideal for producing a successful interpretive history exhibit, this 

set-up does not guarantee ultimate success. In the case of the exhibition Fit for America, 

opened in 1986 at the Strong Museum, New York, it would have been easy for the 

exhibition developers to be complacent and acknowledge the success of the exhibition 

in terms of the approval of other professionals. However this would be ignoring the 

success (or lack of it) in terms of those for whom the exhibition was really developed - 

the public. Cohen identifies the positive points of the exhibition as avoiding the book on 

the wall syndrome, brought about, she has ascertained, through the team approach that 

facilitated the early collaboration of historian and educator. However, Cohen suggests
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that the negative outcomes of the exhibition are also attributable to the team approach. 

She proposes that because the team desired to work harmoniously, conflicts that could 

have, and arguably should have, arisen, did not, since they were simply repressed in 

order to create a better working environment. She suggests that this lack of conflict is 

an indicator that members of the team may have compromised their ideals rather than 

raise an issue or argue a point to its bitter end within the team. Possibly the team was 

not strong enough to support overt conflict.

By contrast, a unilateral approach to identifying and solving problems can be seen to 

help to overcome challenges. For example, Welsh (1992) presents the case of an 

exhibition team which is presented with the challenge of the way in which to 

communicate the lifestyle of a Hidsata Indian family in an exhibition called The Way 

To Independence. The team decided on a biographical approach, focusing on everyday 

situations, based on prior research. The problems inherent in this approach were that 

biographical representation is not necessarily very visual and necessitates a 

chronological approach. The team rose to the challenge and decided that they could 

overcome the problems by combining the biographical approach with a thematic 

approach, which helped to contextualise the information they were intent on 

communicating. In this example, it is possible to see that through a flexible approach, 

the recognition of problems and a united approach to considering them can effect 

positive solutions.

The psychology of teamwork can help to clarify the dynamics described previously. 

There are two powerful forces which operate to a lesser or greater extent within each 

individual in a group -  one is the desire to belong to and be accepted by the group, and 

the other is to stand out as an individual. Asch’s studies (1956) and Adams (1986) 

reveal how individuals often suppress their own point of view when confronted by 

group pressure. The opposite pressure is for an individual to stand out in a group and 

Thomas (1979) writes how individuals, especially in Western society, want to be 

noticed within the group.

If it were not for the compulsive behaviour by the individuals, committees
would be a marvellous invention for getting collective thinking done. But there
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it is. We are designed, coded, it seems, to place the highest priority on being 
individuals, and we must do this first, at whatever cost, even if it means 
disability for the group.

Thomas, 1979, 116.

It is evident that even though there may be standard ways of organising teams, such as 

having similar functional members - designers, educators, fabricators and so on - each 

team is subject to a number of psychological factors which play a great role in how that 

team performs.

Keeping the idea in mind

The need for keeping the team focused on the job in hand is raised by Hayward (1992). 

He describes how a change in the development team of Folk Roots, New Roots:

Folklore in American Life led to the messages originated in the conception stage of 

development being lost as “the exhibition later underwent transformation” (Hayward, 

1992, 120). Elements that were ‘lost’ from the first outline or were only scantily 

covered in the final exhibition, were perceived to receive a great deal of attention from 

visitors. This suggests that the development process affected the communication process 

mediated between the curators and the visitors through the exhibits. Hayward analyses 

what happened in the development process and attributes this ‘failure’ to a change in 

the structure of the development team at a critical stage. One set of consultants was 

used to develop the concept to gain funding, and another set of consultants was used to 

develop these concepts through the development stages. Because of this change in 

personnel in the transition period, the tenor of the original messages to be 

communicated was altered and some messages were even lost. The fact that at the 

outset the exhibition had a dual set of goals, one focusing on folklore and the other on a 

historical perspective, must have ordained scope for confusion and conflict, which 

would have needed to be resolved if the messages were to be kept intact. This 

discussion, of how the ‘messages’ could be refined, was inhibited by the overpowering 

presence of one of the team members (as discussed in the previous section). Hayward 

relates how the dual nature of the messages was not resolved and so it is apparent that 

the events that occur during exhibition development can inhibit and affect the 

communicative potential of the proposed exhibits.
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In contrast to the case above Welsh (1992) describes how concentrating and sticking to 

the original concepts can facilitate the exhibition development process and resolve 

conflict. Through conversations with the design team for The Way To Independence, 

Welsh identified areas which created real design challenges. The theme to be presented 

was very complex, the collections were well-documented (therefore providing a wealth 

of information available to be transmitted), the exhibition had to travel, the curators 

envisaged a fairly rigid sequence of presentation, and the lighting and audio effects 

were complex. Through concentrating on the clear objectives for the exhibition (using a 

biographical approach, focusing on every day things, presenting a treatment of culture 

change and continuity, and selecting objects which carried these messages) the team 

was able to overcome these challenges and develop an effective and communicative 

exhibition. In this case we see how the tenacity of the designers to follow the curators’ 

original objectives provided design solutions and prevented the two groups (the 

designers and curators) from being locked in conflict.

Remaining focused on the target audience of the exhibition can help to resolve issues 

and ensure that the final exhibition will be relevant and meaningful to visitors. Heisley

(1992) describes how formative evaluation can sometimes produce beneficial results 

that the project team may not be expecting. She describes how the exhibition 

development team at Museum of International Folk Art consulted the target audience (a 

community group) in the early stages of exhibition development, and received valuable 

comments on the design rather than on the content, as originally intended. In discussion, 

a number of key design issues were raised and the community group was able to make 

their preferences known. The process of formative evaluation, in this case, resulted in 

the community having a profound effect on the design of the exhibition. It also ensured 

that the exhibition was designed in a way that encouraged the target visitors to feel 

comfortable and welcome in the exhibition and, therefore, more likely to visit.

The process of exhibition development

Cohen (1992) suggests that the dynamics of the development process is crucial in the 

successful development of an exhibition. She cites examples of some of the areas where 

history exhibitions can go awry:
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Objects get lost in the documentary evidence, visitors’ needs are rarely 
considered, and designers enter too late into the process.

Cohen, 1992, 139.

The subject of her case study, Fit for America, represented “a model collaboration 

among historian, curator, educator and designer” (Cohen, 1992, 139). Yet despite this, 

the exhibition could have been still more successful at communicating with the visitor, 

which suggests that it requires more than a collaborative team to create a successful 

exhibition. It intimates that the developmental process is a complicated system that 

needs careful analysis and cannot be simply regarded as a skeletal framework within 

which to work. A democratic team produced an exhibition with “a mutual sensitivity to 

ideas and objects” (Cohen, 1992, 140). Cohen follows the development process of the 

exhibition, and the book that was developed alongside it, in an effort to glean instances 

where things went wrong. Through her reflective analysis she concludes that 

communicative problems originated from the early stages of conception, in that the 

context and argument of the conceptual matter were not as strong as visitors would have 

wished. Although visitors enjoyed looking at the collections, they were unsure of what 

the exhibition was trying to say, and found it hard to identify characters within the 

exhibition with which they could connect.

In museum shows, much like in a novel or a movie, they [visitors] search for 
protagonists to associate with the material culture on display.

Cohen, 1992, 147.

In Bud (1988) the relationship between the exhibition development team and the 

exhibition development process is explored in a limited manner. Bud describes the 

exhibition development process as a ‘machine’ which profoundly altered and affected 

the stories which he had intended to display in the exhibition. Bud describes the 

exhibition development process as one driven by external events to which the team was 

forced to react. He describes that the process, as a ‘machine’, caused the sacrifice of a 

number of exhibits and planned actions, thus significantly altering the communicative 

potential of the exhibition from the original intended messages. He also describes the 

relationship between the exhibition development process and the exhibition 

development team. Bud reveals how the dynamics of the team and the process itself
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interacted:

The need to preserve the fragile dynamic of the team that alone sustained the 
time-table took precedence over the preoccupation with individual problems.

Bud, 1988, 149.

Bud (1988) comments on the team and its actions. He raises issues such as the lack of a 

common vision amongst the team, which became evident as the project progressed; the 

conflicts of interests and the effectiveness of the team. Bud expresses his reflection that 

the cause of changes or omissions to content was down to the process of exhibition 

development itself. For example, in describing the exclusion of an exhibit about which 

members of the advisory committee complained, Bud comments “the logic of the 

structure forbade it [the inclusion of the exhibit]”. (Bud, 1988, 149). As the account 

progresses Bud describes the process as ‘taking over’ and dictating the course of action. 

He states that “As the process dragged on its function was being transformed” and that 

decisions were made as a “corollary ... made for practical reasons” (Bud, 1988, 154). 

Bud states:

Towards the end of this process, there was little room for a fresh consideration 
of the visitors’ interests in this over-determined situation.

Bud, 1988, 152.

Thus, we see all too clearly how the events, the team dynamics and the process interact 

dynamically and can eventually overcome all intentions to consider the visitors’ needs, 

knowledge and interests.

IN CONCLUSION

On the basis of the accounts above it can be seen that that the relationship between the 

exhibition development process, the exhibition development team and external events is 

complex, relatively unpredictable and dynamic. The examples above show how the 

dynamics of the exhibition development process can sway a  team to alter its course, and 

how external events can affect both a team and the process of development. These 

factors can have a dramatic impact on the educational communications of an exhibition. 

The dynamics of the relationship can be seen as a battle, where the all the aspects are at 

war, and can fight for attention, rather

than working together. The losers in this battle can be seen to be the visitors, when they
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are presented with exhibitions which are difficult to grasp conceptually or hard to use 

physically. It is then that instead of feeling empowered and enlightened, as is often 

intended by exhibition development teams, visitors are likely to feel frustrated, ignorant 

and blame themselves for not being able to use or understand the exhibits. It is exactly 

this dynamic relationship, between the process, team behaviour and external events, that 

this study aims to understand more thoroughly, in order to support professionals in 

maximising their skills and creating effective educational exhibitions. The aim of the 

study is to establish guidelines to facilitate the development of exhibitions. However, it 

is necessary to keep the guidelines “flexible and responsive to the nature and scope of 

each project and the creative styles of the participants” (McLean, 1993). She states that 

the exhibition development process should be seen as a tool. This study aims to provide 

information for people so that they can shape their own tools.

In Ames, Franco and Frye’s anthology of exhibition development (1992) the authors 

make a significant start to the understanding of the dynamics of the process of 

exhibition development. However, as Heisley points out, the case studies were 

conducted retrospectively, which allowed teams to recover and perhaps review past 

events with rose-coloured spectacles:

...frazzled nerves and frustrations had subsided the recollections that I
recorded may have been coloured by the successful outcome of the exhibition 
and the subsequent positive public reaction to it.

Heisley, 1992, 65.

This study is an analysis of exhibition development which follows exhibitions 

throughout the process and reflects on the feelings and emotions of the team after the 

event. As such it provides a more rounded version of the story of exhibition 

development.

The present research aims to follow and record as they happen the events which occur 

during the development of four different exhibitions. A full description of the processes 

undertaken, from as many perspectives as possible, enables a holistic, more generalised, 

view of the exhibition development process. Through these records and their 

subsequent analysis the dynamic process of exhibition development is described and
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examined, so that a greater understanding of it is reached. This understanding is then 

applied to provide insights into complex problems which can occur throughout the 

process and to forestall or to offer solutions to them.

The significance of this study is that, as yet, there has been little formal research 

conducted into the exhibition development process as it occurs, and professional 

opinion concurs that sharing information and experiences could be helpful in ensuring 

that better exhibitions can be developed. The present research provides a valuable 

resource to professionals in the field, and aims to further enlighten professionals 

through its analysis and proposals for solutions to common problems.

The exhibitions studied were hands-on exhibitions for children:

• All Hands at the National Maritime Museum, London;

• The Garden at the Science Museum, London;

• Nitty Gritty Super City at Scienceworks, Museum of Victoria, Melbourne, 

Australia;

• Science Spot at Sciencentre, Queensland Museum, Brisbane, Australia.

The next chapter will describe the specific characteristics of hands-on exhibitions for 

children.
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CHAPTER TWO : A BRIEF HISTORY OF HANDS-ON EXHIBITS IN 

MUSEUMS

The current excitement about interactivity hides the fact that this is not a new approach 

in museum communications. At the turn of the century two strands of thinking 

regarding museum exhibits emerged. One was science museum-based, the other was 

children's museum-based.

THE EMERGENCE OF THE CHILDREN’S MUSEUM 

Theories in education at the beginning of the Twentieth century

Between 1899 and 1925 the first children's museums, in Brooklyn (1899), Boston 

(1917), Indianapolis (1925) and Detroit (1917) were set up in the USA and, also, the 

Museum Voor HET Onderwijs, opened in the Netherlands (1904). At this time, the 

concept that children's minds operated differently to those of adults was beginning to be 

accepted. The work of both John Dewey (one of the leading educators of the time) and 

Maria Montessori affected the ways in which these new museums were developed, in 

that they evolved in an era when these leading educators' ideas were current, and in that 

they borrowed directly from their theories. Dewey (1938) emphasised the importance of 

personal experience in learning. He explained that the key to an education based on 

experience was “to select the kind of present experiences that live fruitfully and 

creatively in subsequent experiences” (Newsome and Silver, 1978, 267). To achieve 

this, he proposed that children needed to handle more material things, to have more to 

experiment with, and the freedom to experiment on their own, in their own ways, with 

elements from 'real life'. Montessori (1918, republished in 1991) stressed the 

importance of both allowing children to cultivate their own independence, and 

encouraging them to share activities and equipment. She also conceived that adults 

should assume the role of guide or facilitator, rather than strictly teaching.

The directors of the new children's museums wanted to experiment with the cutting 

edge of these new educational theories. Integral to the aims of the new children's 

museums was the provision of environments and opportunities not readily available at 

home or at school to children of those times. The aims of these museums tended to
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focus less on the collection of objects, and more on the importance of children's 

learning within the museum environment.

The first children’s museums

The very first children's museum was opened in Brooklyn in 1899, with the aim of 

stimulating and satisfying children's natural curiosity. The Brooklyn Children’s 

Museum stated its objectives on opening as:

to form an attractive resort for the children with influences tending to refine the 
tastes and elevate their interests; to create an attractive educational center of 
daily assistance to pupils and teachers in connection with their school work, and 
to offer new subjects of thought for pursuit out of hours.

Gallup, 1907, 144

Even still, so firmly entrenched in tradition were they, that it took the enthusiasm of a 

nature teacher, Anna Billings Gallup, to unlock the glass cases and develop exhibits 

expressly for children to use. Helen Fisher, a subsequent director of the museum said 

that the "collections are not necessarily gathered for their worth or rarity...but to...be of 

used in interpreting various subjects and conveying original ideas" (Katz, 1965, 210).

NeCastro (1987) describes the aim of the Smithsonian discovery room, opened in 1901, 

was to interest children so that they would be inspired to further explorations at a later 

date. Ways of encouraging this condition lay in the design of the room: it was decorated 

with friezes and stencilling; display cases were set at a lower height and Latin labels 

were replaced with simplified descriptions. The content of the room, including live 

animals, songbirds and fish in a large central aquarium, was geared to arouse interest 

and stimulate curiosity, so that children would be inspired to explore the world around 

them.

Science exhibitions in Europe and North America in the early Twentieth 

Century

At the same time, in Europe and the USA, changes were happening within science 

museums. The move was away from the contemplation of objects towards the 

consideration and understanding of ideas and concepts. The Great Exhibition held in 

London in 1851 was concerned with the transmission of ideas and concepts rather than
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the contemplation of objects, or the history of scientific developments, as had been the 

tradition in science museums up to that time. The Deutsches Museum, founded in 

Germany in 1903, was established for the Preservation of the Mysterious Past in 

Natural Science and History of Engineering. It used working cutaway models, moving 

dioramas, demonstrations and other devices to illustrate scientific, engineering and 

industrial history and principles (Danilov, 1976, 145).

The Museum of Science and Industry in Chicago, which opened in 1933, built on the 

new ground opened up by the museums and exhibitions described above and moved the 

development of science museums on a step forward. Danilov (1976) suggests that it was 

the basis for a further thirty or more science museums springing up in North America. 

The Palais de la Decouverte in Paris, which opened in 1937, aimed to explore ideas 

through thematic exhibitions and timed demonstrations, and can be said to be the 

forerunner of modern-day science centres and science museums.

Danilov summarises the common ground between these ‘new’ science museums in 

North America, sometimes called ‘science/technology centers’ as the following:

• they focus on the present;

• they are principally hands-on;

• the exhibitions and programmes are usually geared towards education, or explaining 

a scientific principle, processes and applications rather than the contemplation of 

objects;

• they often serve as community cultural centres for activities beyond science and 

technology;

• they are aimed at the general public;

• most of the museums do not have curators and little original research is conducted 

by the museum or center;

• exhibitions rely for the large part on sponsorship from industry or the government;

• they are run as not-for-profit organisations and few have any direct link with the 

government;
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• they are supported by various methods such as admission fees, contributions, 

memberships and shop sales;

• the museums are organised along functional lines and do not adhere to the 

traditional museum management systems.

However, few new science centres (Franklin Institute Science Museum, 1934; Boston 

Museum of Science, 1949; California Museum of Science and Industry, 1951 and 

Dallas Health and Science Museum, Texas, 1946) were developed before the late 

1950s. The philosophies and ideas regarding education in science museums were rarely 

followed up by other museums on a large scale. Up to this time, a few children's rooms 

and discovery rooms had been set up in the USA. However, there was a growth of 

hands-on activities for children in school laboratories on both sides of the Atlantic.

Post World War II development

Then, in the late 1950s, the child development theories o f Jean Piaget, a Swiss 

psychologist, became widely accepted in teacher training establishments. His theories 

dwelt on a belief that knowledge and understanding come from the world and the 

objects around us. Piaget believed that people, especially children are 'at work 

harmonising internal mental patterns with external ones' (Hodgkin, 1976, 92). Piaget's 

theories revolutionised pedagogical thinking and practice relating to children's learning, 

and although his theories have been widely disputed and challenged, they form the 

foundations on which educational psychologists have since built their theories (de 

Ribaupierre and Rieben, 1995; Hodgkin, 1976). Piaget also developed the theory that 

children are constantly reorganising their ideas to make sense of the world around them, 

and that there are recognisable stages which children go through in this reorganisation. 

This cognitive development is reached in a series of leaps, or intellectual revolutions 

taking the child from one level to the next (Wood, 1988, 37). As far as museums were 

concerned, two people demonstrated the significance of Piaget's theories: Michael 

Spock and Frank Oppenheimer.

The Boston Children’s Museum

Cleaver (1988) describes how in 1961, Michael Spock, son of the eminent baby doctor 

and parent advisor, Benjamin Spock, took over as the director at Boston Children's
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Museum. Spock was interested in how visitors interacted with what they saw, and went 

on to create exhibits which aimed to stimulate and interest children more deeply, by 

means of exhibits with which children could interact physically. Spock developed and 

introduced into the Boston Children's Museum exhibits which presented different views 

of everyday life - the first exhibition, What's Inside, comprised cut-away everyday 

household and mechanical objects. Later exhibitions showed how films work, allowed 

children to spot their own house on a huge aerial map of Boston, and created 

opportunities for dressing up. The exhibits were very different from traditional museum 

exhibits, and worked on the philosophy of providing exhibits which encouraged visitors 

(of all ages) to discover and explore. Spock expresses this concept:

The Children’s Museum has a commitment to helping everyone learn from an 
increasingly tough and demanding world through direct experiences with real 
materials... We believe in learning by doing....Insights come from natural 
activities with interesting things.

Boston Children’s Museum Catalogue (1984), 5

Cleaver (1988) proposes that many of the exhibits translated Piaget's ideas into concrete 

realities. Spock is considered to have pushed back the boundaries of learning and 

dissemination of understanding in museums since he incorporated play as a learning 

tool into his communication policy. Charles J. Douglas, President of the Boston 

Children’s Museum 1917-1925, commented:

If I were asked to describe our Museum in a sentence, I should say that it is a 
teaching organization which uses exhibits and apparatus as tools.

Children’s Museum, Boston, 1984

Spock was also one of the first people to evaluate exhibitions designed for children in 

order to gauge their impact on their intended audience.

It all looked like play. But if  you tracked one kid through a visit, you'd see a 
wonderful pattern of (him) keying in on something and exploring it for 10 to 20 
minutes. Then he'd work up some nervous energy and run off to something else 
to explore. If you watched the whole space, all you saw were the kids running 
around. It took people a long time to get used to it.

Spock, in interview with Cleaver, 1988, 8.
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THE EMERGENCE OF THE HANDS-ON SCIENCE CENTRE

The Exploratorium, San Francisco

In 1969 Frank Oppenheimer opened the Exploratorium in San Francisco, the first 

interactive science centre. Oppenheimer was obsessed with the wonder of the world 

around him, and it was his aim to fill people with the same enthusiasm. "He conceived 

the museum as a means to introducing others to the delight of discovering nature."

(Hein, 1990). He felt that people had lost interest in working out why things happen, and 

was determined to present them with different phenomena to capture their imaginations. 

Through Oppenheimer's papers (1975, 1976) it is possible to see that his philosophies 

put great faith in Piaget's stage theory of cognitive development. The exhibits in the 

Exploratorium were designed to give visitors first hand observations, which could then 

help them to re-organise their ideas relating to scientific principles. A thematic 

approach, of exhibits clustered in topical groups, was used to convey ideas and 

principles, as in earlier science museums. Nearly all interactive and science and 

technology centres have derived inspiration from the success of the Exploratorium, and 

indeed, Exploratorium exhibits have been re-created endlessly elsewhere.

Science centres and children’s museums In Britain

A fragmented approach to interactivity evolved within science centres in museums in 

Britain during the 1970s, when the communicative focus changed from a classified 

arrangement of objects to the present themed mixed format with interactive strands 

(McManus, 1992). In Britain, the promotion of the public understanding of science 

escalated throughout the 1980's (Briggs, 1989). The involvement of the Royal Society 

and the British Association intensified the establishment of interactive centres which 

were often supported by educational charities such as the Gatsby Trust. The science 

centre exhibits were designed to convey experiences of scientific phenomena and aimed 

to encapsulate the essence of science - understanding through interaction.

Simmons (1996) describes the two strands that characterise the modem hands-on scene. 

Firstly, the 'stand-alone' hands-on science centres - the first being Techniquest, which 

was originally opened in 1986 and then re-housed in purpose-built accommodation in 

Cardiff in 1996 and secondly, the museum gallery centres such as Launch Pad (1986),
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an in-house hands-on gallery at the Science Museum, London, and Green Mills in 

Nottingham which opened more or less simultaneously (Pizzey, 1987:22 and 128).

There are now around thirty different hands-on science centres in Britain (Simmons, 

1996), including stand-alone centres such as the Exploratory in Bristol (1987), 

Satrosphere in Aberdeen, and the first children's museum, Eureka/, (as opposed to a 

museum of childhood) which opened in Halifax in 1992. The museum gallery centres 

now include Xperiment! at the Manchester Museum of Science and Industry and Science 

Alive at Snibston Discovery Park, Leicestershire.

National museums are now integrating hands-on exhibits into their more traditional 

exhibitions. For example the All Hands gallery (examined in this study) at the National 

Maritime Museum is a mixture of traditional display cases and interactive exhibits. The 

Science Museum, London, has preferred to develop hands-on exhibitions which are 

dispersed among its more traditional exhibition presentations. It recently re-furbished its 

children's gallery, to create a dedicated space for children and school groups with three 

hands-on exhibitions for specific age groups (one of which is examined in this study).

In conclusion, the emergence of a 'new type' of museum exhibition soon gave rise to two 

developmental strands; that of the science-museum based approach, concerned with a 

focus of transmitting a particular message, and the children's-museum based approach 

with a focus on creating exhibitions which respond to visitors' needs. As we progress 

towards the Millennium, these two approaches are drawing closer together because 

visitor studies, concerned with both behaviour and understanding, are becoming 

incorporated into the development of an increasing number of hands-on exhibitions. The 

process of the evaluation of exhibitions as communications has led to the recognition of 

a wider range of abilities, needs and learning styles in the child and family audience. As 

a consequence exhibition developers, in both types of organisation, are working to cater 

to this diverse audience.
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CHAPTER THREE: TOWARDS A DESCRIPTION OF HANDS-ON 

AND INTERACTIVE EXHIBITS

DESCRIPTIVE CATEGORIES FROM THE LITERATURE 

Description by visitor activity

Hands-on exhibits have been generally described in terms of what can be done by the 

visitor to the exhibit. Jackson and Hann (1995), too, describe interaction in the Launch 

Pad hands-on gallery at the museum in terms of the physicality of the exhibit; what can 

be moved, pushed, pulled or manipulated in the exhibit, and what the visitor can see 

and feel. Promotional literature from science centres and museums with hands-on 

exhibits highlights the fact that visitors are able to engage in a range of ways with the 

exhibits, other than visually. The leaflets promote the fact that visitors can not only look 

at exhibits, as is the rule in traditional object displays, but they can also touch, hear and 

even smell them.

Wherever you go in Eureka! you can touch, listen and smell as well as look.
Eureka! promotional leaflet (1993)

The emphasis is on doing and finding out, not just looking and standing back.
The Discovery Dome (Science Projects) (1994)

Everyone is encouraged to touch, as well as look and listen.
Liverpool Museum Natural History Centre (1994)

This is the framework in which hands on and interactive exhibits are presented to the 

public (visitors and prospective visitors). The term hands-on' can be taken very 

literally, in that if you touch the exhibit or can manipulate it, it is therefore hands-on to 

some people. For example, Griggs and Manning (1983) implicitly reveal that hands-on, 

can mean lifting a flap to disclose an answer. However, Hilke (1988) suggests that most 

interactive computer software consists of little more than push-button access to 

information, especially in text-based programmes, or that it is flashy and content-free. 

Hilke's paper continues to show that computer interactives can be designed to support 

and even enhance other exhibition media, by leading visitors to read, question and 

discuss, not only at the computer exhibit itself, but throughout the whole exhibition.
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Description by taxonomy

Bitgood (1992) offers a limited definition of the term interactive exhibits and places the 

emphasis of the effect on visitors’ minds as secondary:

I define an "interactive exhibit" as a device in which the visitor's response to the 
exhibit produces a change in the exhibit. This definition is restricted to a 
physical interaction with a device; it does not include "mental interaction".

This description focuses on the physical interaction and dismisses the notion that 

interactive exhibits can have a cognitive impact. As such, Bitgood's descriptions are 

limited and naive in terms of the extent of the impact of interactive exhibits. Bitgood’s 

paper (1991) starts to consider that interactive exhibits can impact in ways other than 

physical. Bitgood aims to set out a definitive view of what he terms 'interactive' 

exhibits. He defines them in the light of the way in which the visitor manipulates and 

touches the exhibit. He saw that the most important point "is that there is a visitor- 

controlled change in the exhibit." He then proceeds to explore how exhibits 

communicate with the visitor, using Shettel's words (1991) "the message to be delivered 

is, to one degree or another, under the physical control of the visitor." In differentiating 

between "hands-on", "participatory" and "interactive" Bitgood draws a link between the 

type of exhibit and the intended communication:

Table 1: A reproduction of Bitgood’s (1992) table defining hands-on and 
interactive exhibits.

TYPE OF RESPONSE 
ENGAGEMENT

EXAMPLES OF 
EXHIBIT TYPE

POSSIBLE AND/OR 
INTENDED IMPACT

Simple hands-on
Exhibit prompts the visitor 
to touch, climb, etc.

1. Touching animal fur. 1. Produce sensory 
and/or perceptual 
learning

2. Climbing on a statue of 
an animal.

2. Focus visitor’s 
attention on object.

3. Dressing up in 
fireman’s clothing.

3. Create an increase in 
interest / change in 
attitude.

Participatory
Exhibit prompts a 
response and the outcome 
is used to teach a point by 
comparing with some 
other response or standard;

1. Comparing jumping 
distance (or some other 
visitor response) with 
other animals.

1. Teach similarities and 
differences between 
objects and events.
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TYPE OF RESPONSE 
ENGAGEMENT

EXAMPLES OF 
EXHIBIT TYPE

POSSIBLE AND/OR 
INTENDED IMPACT

goes beyond hands-on
2. Feeling several objects 
and comparing them on 
characteristics, such as 
coolness, roughness, etc.

2. Focus visitor’s 
attention on object.

3. Assembling a turtle 
skeleton and comparing 
with the correct assembly.

3. Produce an interest, a 
change in attitudes, etc. 
(affective learning).

Interactive
(Exhibit prompts a 
response which changes 
the state of the exhibit: the 
change is under the control 
of the visitor).

1. A label with a flip 
panel.

1. Teaching of cause- 
effect relationships 
(using either discovery 
learning or guided 
learning)

LEVEL 1: Simple 
engagement (e.g. press a 
button, lights turn on)

2. Devices with controls 
(buttons, cranks, etc.) in 
which a response on the 
control makes a change in 
the exhibit (lighting, 
sound, object’s position 
etc.)

2. Teaches similarities 
and differences between 
objects, events.

LEVEL 2: Prolonged 
engagement (e.g. 
interactive computer 
game)

3. Interactive computer 
tutorials, self-testing 
devices, games etc.

3. Focus visitor’s 
attention on object or 
event.

4. Magnifiers (e.g. 
microscope) which can be 
used to reveal what was 
previously unseen.

4. Affective learning 
(increase in interest, 
attitude change, etc.)

5. Self-testing of visitors.
6. Conceptual orientation 
of visitors.

Description by mode of operation

A year after Bitgood's paper, Miles and Tout (1992) offered their sometimes conflicting 

descriptions of dynamic exhibits (ones which move or can be moved). These were 

similar to those of Bitgood as they were again referenced in terms of the physical 

actions offered by exhibits to visitors. Miles and Tout (1992) refer to 'modes' of exhibit: 

automaton, operand and interactive. Automaton exhibits are those which change 

automatically, for example, dot matrix displays, graphics which embody movement, 

automata and audio-visuals. In their operand mode exhibits give a simple fixed response
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to the visitor's command. The visitor is given handles to turn, buttons to push, flip 

panels or graphics which embody movement initiated by the visitor. In the interactive 

mode, Miles and Tout present a view of an exhibit in which the actions and reactions 

between visitors and exhibits are not pre-determined. The example they give is a 

computer-based programme.

Description according to cognitive aims

The previous descriptions made little or no reference to the effect of hands-on exhibits 

on visitors’ ways of thinking. Another approach to describing hands-on is in terms of 

their cognitive aims. Hands-on exhibits can work as demonstrations, explanations or 

offer opportunities for experimentation. As demonstrations, they encourage visitors to 

see the effect of their doing something, illustrating processes without explanation other 

than a temporal narrative; as such, they can be perceived by visitors as magical (Ault,

1987). As explanations, interactive exhibits encourage visitors to develop theories and 

then test them, usually through comparisons of like situations in which variables have 

been changed. 'Higher level' interactive exhibits which offer opportunities for 

experimentation allow visitors to change the variables for themselves, and encourage 

visitors to 'play' with potential solutions to a problem. The emphasis is not so much on 

obtaining the correct answer, as providing an opportunity to explore, investigate and 

come to an understanding. Sutton (1988) and Chabay (1989) stress the need for exhibits 

to provide the opportunity to change different variables. Gregory (1989) states:

The interaction is not merely push button; it is by individually experimenting 
with choice and initiative.

These last kinds of exhibits allow for a multiplicity of outcomes and encourage the use 

of imagination and creative skills. Sometimes such exhibits are called 'minds-on' 

exhibits.

Description by motivational or affective aims

Hands-on exhibits are also 'described' in terms of their purpose. Miles and Tout (1992) 

state that participatory (i.e. hands-on) exhibits have a long history (from Melton in 1927 

onwards) of gaining and holding attention. Gottfried (1979), Koran, Koran and Longino 

(1986) agree that hands-on exhibits are very attractive to visitors. Stevenson (1993)
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suggests that hands-on experiences lay the foundation stones for future learning. Hann 

and Jackson (1995) suggest that by being able to experience a phenomenon people 

begin to understand it, and relate that phenomenon to other instances when they may 

occur. Hann and Jackson interpret museum visits as experience, excitement, episodes 

(as in memories), explanations and effect. Priest and Gilbert (1994) recognise that 

hands-on exhibits offer opportunities for students to learn social skills - interacting with 

one another, the teacher and adult helpers, as well as with the display material. This 

denotes that hands-on centres can act as fora for social interaction.

Description by context

When hands-on exhibits are considered in a collective sense, in an exhibition or hands- 

on science centre, it is possible to describe them in context. Quin (1989) identified four 

common characteristics of hands-on centres as:

1. being largely devoted to science and technology;

2. consisting of decontextualised interactive exhibits presenting scientific 

phenomena;

3. encouraging investigation;

4. evoking an enlightening as well as enjoyable response.

The aims of hands-on centres are not only to illustrate scientific phenomena in an 

enjoyable manner, but also to provide an affective, attitudinal and cognitive response in 

the visitor (Russell, 1988 and Tomlin, 1990). The American Association of Science- 

Technology Centres (ASTC) states that science centres, or exploratories, are:

laboratories for informal learning, a process central in forging knowledge, skills 
and positive attitudes about science.

More recently, centres which include hands-on exhibits have seized opportunities to 

blur the educational boundaries of science and art. The re-development of the 

Children’s Gallery at the Science Museum, London in 1995, saw the introduction of art 

in to the public space alongside the hands-on exhibitions, which were principally about 

science. The Millennium project in Bristol uses as its unique selling point the fact that it
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crosses the boundaries between “science, nature and art” (at-Bristol promotional 

brochure, 1998).

Description by audience potential

Kennedy (1990) outlines ways in which hands-on exhibits can help to broaden the 

visitor profile. He proposes that because hands-on exhibits are varied in content and 

sophistication they offer a variety of experiences which makes it possible to reach a 

wider audience. They can appeal to visitors of all abilities as visitors can respond to the 

exhibits through a range of sensory experiences. Additionally, because hands-on 

exhibits communicate in a non-verbal manner they can be interpreted by a wider 

audience, for example, non-readers and visitors who speak another language.

THE NEED FOR CHILDREN'S MUSEUMS AND GALLERIES AND 

INTERACTIVE CENTRES

Hands-on centres and children's museums and galleries proliferated in Britain during 

the 1990s for two reasons; social and educational.

Social imperative

Lord (1996) identifies a shift in social patterns which has led to the existence and 

significance of such places. In Western countries (where most science and hands-on 

centres are) there is an increase in the number of children because in both Europe and 

America the large post-war "baby-boom" generation is now raising its own children. 

Lifestyles are changing, especially that of family life. Nowadays there is a greater range 

of family lifestyles: smaller families, single parent families, families where both parents 

work, and greater job mobility requiring young families to live far from traditional 

family support networks. This leads to families relying on support from outside the 

family to look after and entertain the children. Other contributing factors are a higher 

expectation of early childhood educational provision, aspiration of higher levels of 

educational attainment for children and their parents and a growing awareness of the 

rights of children. This encourages children's museums and galleries to explore social 

issues which affect children, such as cultural and ethnic tolerance, poverty, use of 

television and the media, health and the environment.
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The role of informal education within society

The 1980s witnessed a considerable interest in the promotion both of the public 

understanding of science and a positive image of science. Wellington (1990) stressed 

that interactive centres along with television, magazines and other media play an 

important part in the broader role of informal education in society (i.e. education 

outside the school system). Briggs (1989) stated that they are:

especially good at whetting the appetite and helping to change the image of 
science, from an activity reserved for clever people in white coats to something 
we can all participate in.

It is claimed that the 21st century will demand a scientific and technologically literate 

society. Carl Sagan (1986), one of the best-known science writers of our time, however, 

sums up the paradox which is evident in the late 20th century:

We live in a society exquisitely dependent on technology, in which hardly 
anyone knows about science and technology. This is a clear prescription for 
disaster.

Sagan adds:

Parents should know that their children's livelihoods may depend on how much 
math and science they know. Now, while the kids are in school is the time for 
them to learn.

The rapid proliferation of hands-on exhibitions and interactive centres represents one 

manifestation in a general stirring towards scientific awareness, aimed at promoting a 

positive image of science and technology.

Bitgood (1991) contrasts the settings of formal and informal education centres; that is, 

schools contrasted with museums and science centres. He explores how the settings 

affect people's motivations and concludes that people in formal settings have an 

expectation to learn, whereas in an informal setting they expect to enjoy themselves. 

Falk et al (1986) present the view that informal learning centres provide the opportunity 

to communicate with visitors through a variety of means, the main way being through 

the presentation of objects and their interpretation. Formal education centres, such as 

schools, communicate their ideas principally through words. Lewin (1989) feels that
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children's museums with hands on exhibits offer opportunities for the demonstration of 

innate intelligences. She describes them as a spatial frame in which learning can occur, 

as opposed to the temporal frame imposed in formal education centres, and as places 

providing opportunities which motivate people to want to learn.

Formal education requirements

Piaget (193) stressed the importance of direct experience in the formulation of basic 

concepts and the construction of understanding about the world. The England, Wales 

and Northern Ireland Education Reform Act (DES, 1989) recognised the importance of 

children's ideas and concepts about the world and the need to use primary sources for 

their investigations in order to equip children with the necessary strategies to develop 

more complex concepts. The essence of science was seen as being understanding 

through both physical and intellectual interaction. Through this legislation the status of 

science in the primary school system has been elevated since it is included as a core 

subject in the National Curriculum, along with Maths and English. This circumstance 

has challenged many primary teachers, especially the majority with no formal 

qualifications in science. Consequently, science centres and science museums have 

become a form of support for the formal education system, offering teachers with little 

science expertise opportunities to become science educated through In Service 

Education and Training (INSET) days and providing a location for class visits and 

workshops.

THE ROLE OF INTERACTIVE CENTRES IN PUBLIC EDUCATION

Falk and Dierking (1992), McManus (1988) and Lucas et al (1986) acknowledge that it 

is difficult to assess the communicative effectiveness of exhibits, as the number of 

variables to consider are so great. However, studies refute this notion and provide 

strong indicators that concepts can be altered through hands-on exhibits and by 

providing a variety of ways of presenting information (Bonin and Flexer, 1984; Bonin, 

Flexer, Casy and Baum,1983; Falk, Koran and Dierking, 1986; Feher and Rice, 1985; 

Koran, Koran and Ellis, 1989). Other studies have focused on specific elements of the 

exhibition. For example, Hilke (1988) conducted summative evaluation which revealed 

the effectiveness in an exhibition of a multimedia station alongside the hands-on 

exhibits to extend visitor dwell times and exploration of the exhibition concepts.
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McManus (1989) studied the behaviour of visitors to the Natural History Museum and 

their use of labels. She concludes that visitors do read labels and that they may use them 

to extend their experiences at exhibits. Stevenson (1991) explored the impact of 

exhibits on visitors’ memories and found that visitors retain very strong, and often 

detailed, memories from their experiences with hands-on exhibits, even after a period of 

some months.

In 1984 the American Association of Museums (AAM) admitted to being unsure of 

how people learn best in a museum environment, and the Museums Association in 

Britain states in its annual report (1992-3) that museum education is in a state of flux 

and uncertainty. Peter Brooke as Secretary of State for National Heritage in 1993 

wanted to 're-emphasise education as part of the core function of museums'. A national 

report relating to education in museums was published in 1997 (Anderson, 1997) as a 

mark of government commitment to this notion.

It is difficult to quantify the extent to which and exactly how visitors learn from hands- 

on exhibits. However, the evidence suggests that experiences in hands-on exhibitions 

can affect visitors’ ways of thinking, provide opportunities to discuss new topics and 

create lasting memories. It is generally agreed that hands-on exhibitions provide fun 

and enjoyable experiences.

However, there has been debate over whether these kinds of exhibitions provide 

positive learning experiences (Wymer, 1990). An underlying tension stems from the 

belief held by some that there has to be a choice between education and enjoyment; 

Shortland (1987) writes:

When education and entertainment are brought together under one roof, 
education will be the loser.

Shortland's argument claims that the teaching and learning of 'science' consists merely 

of acquiring knowledge and developing understanding. McManus (1990) refuted this 

attack implicitly by saying that effect and cognition cannot be separated - people learn
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best the things they like learning and when they are enjoying themselves during the 

learning process.

In response to Shortland, Wellington (1990) emphasises that learning is a more 

complex process than mere knowledge transmission, and so hands-on centres serve an 

educational function in society by contributing in various degrees to some of the 

scientific skills, knowledge, concepts and attitudes to be fostered in children.

Development of skills

Children deploy process skills such as observation, hypothesising, prediction, 

investigation and communication in developing scientific concepts and attitudes 

(Harlen, 1985). Gregory (1990) and Wellington (1990) point out that interactions with 

exhibits have the scope to enhance further skills, such as problem solving, manipulative 

and social skills.

Contribution to knowledge

Research into formal education shows that children make sense of the world around 

them on the basis of current knowledge and understanding. This often leads to children 

holding concepts of the world which are not concurrent with scientific beliefs held by 

the majority (Harlen, 1985; Osborne and Freyburg, 1985 and Russell, 1989). Such 

concepts are often referred to as 'alternative concepts' or 'misconceptions'. In exposing 

children's ideas and conceptions and thus understanding their current mode of thinking, 

it is possible to offer opportunities and experiences which help children to challenge 

their misconceptions, and to provide support for the development of more commonly 

held scientific views.

Quin (1990) states that:

Arguably, there is some consensus in the museum field that science centres do 
not achieve cognitive learning.

The cognitive domain comprises knowledge 'that', as well as 'how' and 'why'.

Wellington (1990) states that science centres contribute most to the knowledge 'that' and
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rarely to the knowledge of 'how1 or ’why' phenomena occur. However, he also feels that 

this knowledge (that certain thing happen) is o f most benefit to the child and the citizen.

Wellington (1990) also suggests that hands-on centres can contribute to knowledge 

indirectly by what he terms the "rubbing off effect", where experiences spark something 

in the mind which may resurface in a potential learning situation at a later date. 

Wellington (1990: 250) summarises:

Hands-on centres contribute to the cognitive domain in two ways: directly by 
providing knowledge that certain things happen in certain circumstances and 
indirectly by sowing seeds which may ultimately lead to understanding.

Different opinions are held as to how hands-on centres contribute to learning in the 

cognitive domain because this remains an area that requires further research.

Effects on attitudes

There is less doubt over how hands-on science centres contribute in changing attitudes 

to particular topics, but this area remains a low priority in terms o f government 

legislation. Developing positive attitudes towards science is not a prominent feature of 

the National Curriculum guidelines (DES, 1991), although non-statutory guidance goes 

some way to redressing the balance (DES, 1989). Russell (1990) argues that attitudes 

towards learning science are just as important as the more testable cognitive aspects 

related to knowledge gain. Newcombe (1987) states that children's attitudes play an 

important role in their learning. Wellington (1990) suggests that poor attitudes to 

science may have contributed to the reduction in the uptake of science subjects in 

school and a subsequent shortage o f scientists. Interactive centres, with their emphasis 

on pleasurable explorative play and enjoyment, carry out an important role in changing 

attitudes, an area neglected in traditional and formal education.

In addition to fostering attitudinal changes in children, hands-on centres offer 

opportunities for affective or attitudinal change in adults, especially teachers. Wragg et 

al (1989) conducted a survey of primary teachers, which revealed that science was one 

o f three subjects that teachers felt least competent to teach. From a similar survey, the 

DES (1989) stated that:
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one o f the greatest obstacles to the teaching o f science has been the lack o f 
knowledge about science on the teacher’s part.

The government presently offers short courses to teachers to improve their competence 

in science. Interactive centres can help to raise the self confidence that is lacking in 

teachers with regard to teaching science, through In Service Education and Training 

(INSET) days, support materials, workshops and by providing a structured venue for 

class visits.

CONCLUSIONS REGARDING THE NATURE OF HANDS-ON AND 

INTERACTIVE EXHIBITS

There is some confusion over terminology regarding the precise definition o f hands-on 

and interactive exhibits. Generally, the terms are used interchangeably, although 

interactive may be used to signify that the exhibit has a strong element o f computer 

interaction. However, it can be concluded that, in general:

•  Hands-on exhibits are important educationally and socially.

• Hands-on exhibits are mainly science-based, due to the fact that the interactive 

approach has been seen as synonymous with the scientific approach, especially by 

the scientists who promoted or developed the pioneer science centres. This is not to 

say that hands on exhibits cannot (or indeed, have not been) used to communicate 

non-scientific concepts and topics.

•  Hands-on exhibits stimulate curiosity and are considered to be effective in changing 

attitudes to various concepts and subjects (such as science and art) and arousing and 

increasing interest.

•  The process o f manipulation or touching is not the sole mental stimulation provided 

to the user o f a hands-on exhibit. It is important that action moves the visitor on in 

their thought processes. Spock in an interview with Cleaver (1988):

Everybody equates interactive with hands-on, but a lot o f  stuff has to do with 
projecting your imagination. The issue is connecting with the material.

•  There are different levels of interactivity, some requiring more observation, 

reflection or reasoning than others, and these, accordingly, elicit different levels of 

response in the visitor.

53



Given that hands-on exhibits have a significant role to play in both society and formal 

education, it is crucial that they are developed so that their positive aspects can be 

maximised. To accomplish this, certain factors in their development must be taken into 

consideration. This study aims to look for those variables related to the conception, 

development and construction of hands-on exhibits which can affect the final efficacy 

of interactive exhibits in communicating with the visitor.

The next section considers the methodologies available to carry out this study. The 

reliability and validity of the methodologies and the subsequent analysis are explored. 

The following section sets out the manner in which the methodologies were applied and 

the means by which the analysis and interpretation were conducted.
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PART I I :  THE INVESTIGATION 
CHAPTER FOUR : METHODOLOGY

The methodologies for this study were selected on the basis of the needs demanded by 

the research questions. The research question is two-fold:

1. What is the relationship between the exhibition development process, the team and 

external factors with relation to the success of the final exhibition.

2. What propositions would help professionals to understand the mechanics of the 

variability, and infinite set, of choices in the exhibition development process so that 

they can use this knowledge to their best advantage in ensuring that their intended 

communications are made.

In order to conduct the present study it was necessary to follow the processes of exhibit 

development of specific communications through the different stages of exhibition 

development. The study of the social organisations used to develop exhibits is 

fundamental to the understanding of the process and its outcome. The aim was to ensure 

that the data gathered did not reflect a single case but would enable drawing of 

common threads which occurred throughout the experiences of different organisations. 

This study uses participant observation as its major research methodology for data 

collection. Participant observation is taken to contain a range of tools which are 

described in the following section (see Table 2). The interpretation and analysis of the 

data was achieved by developing grounded theories from the data across the four 

organisations and cross referencing those conclusions with the considered opinions of 

four expert exhibition developers. The following chapter considers the suitability, 

reliability and validity of the methodologies selected.

THE CHOICE OF METHODOLOGIES FOR THIS STUDY 

Data Collection

It was recognised that the methodology needed to provide opportunities for the 

researcher to interpret the actions of the exhibition development teams involved. It was 

evident that a form of social research, such as ethnography, would facilitate this. 

Atkinson and Hammersley (1994) describe ethnographic methods, which rely heavily
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on participant observation, as a form of social research which has a substantial number 

of the following features:

• a strong emphasis on exploring the nature of particular social phenomena, rather 
than setting out to test hypotheses about them

• a tendency to work primarily with “unstructured” data, that is, data that have not 
been coded at the point of data collection in terms of a closed set of analytic 
categories

• investigation of a small number of cases, perhaps just one case, in detail
• analysis of data that involves explicit interpretation of the meanings and 

functions of human actions, the product of which mainly takes the form of 
verbal descriptions and explanations, with quantification and statistical analysis 
playing a subordinate role at most

Atkinson and Hammersley, 1994, 248.

It was concluded that the features of ethnographic study provided great scope for 

observing and analysing the behaviours of the exhibition development team as they 

occurred.

The researcher selected participant observation as a form of ethnographic research, in 

order to conduct a longitudinal study following the course of exhibition development in 

different organisations. The use of participant observation was chosen to enable the 

researcher to produce new hypotheses rather than to verify established hypotheses 

(Dean, Eichhom and Dean, 1967, Strauss et al, 1964). The ability to be able to explicitly 

interpret the data (the meanings and functions of human actions) is core to the nature of 

this study, which aims to reveal the underlying causes and motivations for certain 

events and actions. McCall and Simmonds state the suitability of participant observation 

in studying social groups:

participant observation is employed in studying certain types of subject
matter: primitive societies, deviant subcultures, complex organisations (such as 
hospitals, unions and corporations), social movements, communities and 
informal groups (such as gangs and factory worker groups).

McCall and Simmons, 1969, 1.

The benefit to this research project o f the analytic description gained through participant 

observation can be understood when it is considered that members of organisations 

often fail to recognise their own organisations as entities, and cannot describe them 

(Merton, 1957; McCall, 1963). In such cases, even skilled social workers fail to elicit 

information relevant to the workings of an organisation from its members. To gain an
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analytic description, the social scientist has to observe the organisation for him or 

herself.

Although the organisations that develop hands-on exhibits do not fail to recognise 

themselves broadly as such, museums in developed countries are undergoing a period of 

rapid change which affects their sense o f identity. Pearce (1994) summarises the 

dilemma of modem day museums:

Traditional concepts of what a museum is, and how it should operate, are 
confronted by contemporary intellectual, social and political concerns which 
deal with questions like the validity of value judgements, bias in collecting and 
display, the de-mystifying of specialist knowledge, the protection of the 
environment, and the nature of our place in history.

Pearce, 1994, vii.

Cossons (1987), too, presents another direction in which museums must move:

.. The future of all our museums is at issue. The battlefield will be the 
marketplace and the casualties will be those who fail to adapt.

Cossons, 1987.

With so much debate over the purpose and function of evolving museum organisations, 

members are likely not to recognise the ever-changing features of their organisations. 

Even through insights gained through participant observation there will be many 

features of such organisations which are not readily apparent and only emerge through 

systematic classification, enumeration and comparison o f  particular facts (McCall and 

Simmons, 1969).

Additionally, museum institutions going through periods of rapid change tend to 

construct new teams for each exhibition development project. Hence many team 

members may not have prior professional experience of exhibition development.

Neither do they have the prior social experience of development team organisational 

patterns to help them to articulate a way of describing the one in which they are 

working, or indeed, ways of working within the imposed structure.

Participant observation is a particularly suitable research tool in understanding the 

process of exhibit development as it allows flexibility throughout the research process 

(Dean, Eichhom and Dean, 1967, Strauss et al, 1964). It can be adapted to gain the most
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of the individual peculiarities of the dynamic situation the researcher finds himself in. In 

this way it is possible to incorporate findings from the research to make further research 

even more poignant.

Dean, Eichhom and Dean (1967) present their perceptions of the advantages of non

structured research (i.e. participant observation) over more structured methods 

(surveys). These are summarised as follows:

• The researcher is less bound by prejudgement - s/he can reformulate the problem as 

he or she goes along.

• The researcher has closer contact with the field, and is therefore more likely to avoid 

meaningless or misleading questions.

• The impressions of the field worker are more reliable for classifying respondents 

than a rigid index drawing on one or two questions in a questionnaire.

• The highest paid research talent is in direct contact with the data in the field. The 

quantitative survey director, in contrast, is removed from the data gathering process 

and this remoteness leads to difficulty in communication when his or her questions 

are asked by a semi-skilled interviewer. Also, the survey director cannot pick up on 

the subtleties of the situation when he or she is not present at the site of the 

investigation.

• The field worker can ease him or herself into the field at a pace appropriate to the 

situation which is being examined.

• The field worker can constantly modify his or her categories making them more 

suitable for the analysis of 'the problem'.

• The field worker can impute motives more validly by contrasting stated ideals with 

actual behaviour.

• The field worker can select 'informants' in such a way as to throw additional light on 

emerging hypotheses. For the survey worker to do this, there would be serious 

implications on resources and validity (time, money and staff).

• The field worker can generally get at in-depth material more easily than a survey 

worker.

• The field worker absorbs lots of material which seems irrelevant. A change in 

perspective can change the importance or significance of information. The survey
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researcher is limited to what he or she considers important at the start.

• The field worker usually finds it easier to get informants to talk, as he or she can 

gear informal interviews to focus on what the interviewee is interested in. The 

survey researcher is bound by his or her own motivation, and attempts to get 

information from informants relating to what she or he is interested in.

• It is easier for the field worker to move between data gathering and analysis. This 

illustrates the lack of commitment that s/he has to the data, which means if s/he is 

not getting what is needed, another tack can be tried. The survey researcher has a 

greater commitment to his or her data, as he or she restricted him or herself to 

circumscribed data collection at a defined place and time.

• It is said to be less expensive to conduct unstructured research.

As stated in Part I: Chapter I, there has been little research into the process of 

developing hands-on exhibits. There are few examples of research into the process of 

developing hands-on exhibits using participant observation and what has been done has 

been under-reported (McDonald, 1989). Most museum research has been preoccupied 

with learning outcomes in finished exhibits (Falk, Koran and Dierking, 1986; Feher and 

Rice, 1985; McManus, 1993; Stevenson 1991). A number of papers have described the 

exhibition development process and suggested ways of working towards developing 

exhibits (Miles, 1993; Hilke, 1988; Moth, 1995 and Arnold, 1995). However, these 

reports tend to reflect on personal experiences and the superimposition of management 

methods from elsewhere. For example Bienkowski (1994) presents a case study of a 

soft systems developmental methodology applied at Liverpool Museum rather than 

using a systematic research method to examine the dynamic process of exhibition 

development.

A description of participant observation

Participant observation, as a social scientific method has been the centre of much 

controversy and criticism in the last twenty years. McCall and Simmons (1969) offer a 

definition that opens the doors to understanding the realms of this methodology:

..it is probably misleading to regard participant observation as a single 
method...it refers to a characteristic blend or combination of methods and 
techniques that is employed in studying certain types of subject matter.

McCall and Simmons, 1969, 1.
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Atkinson and Hammersley (1994) also address the difficulty of describing participant 

observation. They state that the types of observation can be described as a fourfold 

typology: complete observer, observer as participant, participant as observer, and 

complete participant (Gold, 1958; Junker, 1960).

The range of techniques extends from social interaction in the field with subjects, direct 

observation of the relevant events, some formal and much informal interviewing, some 

systematic counting, some collection of documents and artefacts, and open-endedness in 

the directions the study takes. Participant observation is a non-standardised 

methodology and, indeed, aims to make a virtue of its non-standardisation by frequently 

re-directing the inquiry on the basis of the data coming in from the field to ever more 

fruitful areas of investigation (Dean, Eichhom and Dean, 1967). It is this fundamental 

lack of standardisation which lays participant observation open to much of its criticism. 

This aspect is tackled below.

The purpose of participant observation

In describing the purpose of participant observation, we can help to define it. The 

purpose of combining the methods described above is to reach a particular end, an 

analytical description, which:

(1) employs the concepts, propositions and empirical generalisations of a body 
or scientific theory as the basic guides in analysis and reporting,
(2) employs thorough and systematic collection and classification and reporting 
of facts,
and (3) generates new empirical generalisations (and perhaps concepts and 
propositions as well) based on these data.

McCall and Simmons, 1969, 3.

How participant observation is carried out

Strauss et al (1964) proposed that there are three stages to participant observation, 

which comprise the following:

• A period of general observation, where researchers are following their intuition, and 

forming hypotheses. At this stage the researcher observes and places events in some 

order, and this may involve changing initial preconceptions.

• The second stage is one where the researcher is making sense of the massive flow of
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information from events, leading to a perception of significant classes of persons 

and events. At this stage, certain aspects of the field have become more important 

than others to the researcher, and the researcher can begin to develop genuine 

propositions.

• The third stage comprises a systematic effort to pinpoint various hypotheses: the 

number of propositions has diminished and the researcher can focus on new 

emerging hypotheses and collect evidence to support these. Some hypotheses may 

be short-lived, but others emerge to take their place. This is the "pinpointing" stage, 

where the researcher looks hard at the understanding of the reality under 

investigation.

Reliability and validity in using participant observation as the research methodology

Atkinson and Hammersley (1994) propose that there are variations on the fourfold 

typology described above which is dependent on the relationship of the researcher to the 

subjects. They suggest that the variations, which can be described as the core techniques 

in participant observation, are as follows:

1. whether the researcher is known to be a researcher by all those being studied, or 
only by some, or by none;

2. how much, and what, is known about the research by whom;
3. what sort of activities are and are not engaged in by the researcher in the field 

and how this locates her or him in relation to the various conceptions of category 
and group membership used by participants;

4. what the orientation of the researcher is: how completely he or she consciously 
adopts the orientation of insider or outsider.

Atkinson and Hammersley, 1994, 249.

In this study the researcher aimed to keep the degree of involvement at a similar level at 

all four organisations. In each of the organisations the researcher was known to be a 

researcher.

There are external factors which may have influenced the researcher and these can be 

stated as the following:

• the varying length of time spent at the four organisations and the subsequent 

involvement in particular activities during the exhibition development process;

• the varying degree of involvement at the different organisations;
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• the varying organisational structures.

Additionally, the researcher recognised that the four variants in the types of observation 

alone would not be sufficient to enable her to gain a thorough description (McCall and 

Simmons, 1969). Thus the researcher gathered further information through team 

members accounts of events and expression of their feelings about situations and 

circumstances. This information, because it is received by the researcher as an someone 

else’s observation can be described as an indirect observation and used to provide 

further details about the organisation under study. The information can be used to 

supplement the researcher's direct observations and to substantiate or refute the 

researcher’s own observations and subsequent opinions. These indirect observations 

were gained through informants - people who were working within the organisation and 

observed as surrogate observers and reported their findings to the researcher. Other 

methods of collecting further information was through the collection of records and 

documents, such as memos, letters and planning proposals, pertaining to the 

organisations and the projects. The documents can be seen to be informants. These 

informants helped the researcher to gain a historical knowledge of the organisation, and 

if the organisation is situated in several locations the researcher is afforded knowledge 

of events even if s/he is not there. The reliability of information gained through 

informants must be considered in the light of the researcher affecting the actions and 

opinions of the informants and thus colouring their accounts. The researcher must take 

into account the possibility and likelihood that team members’ attitudes changed 

because of the researcher’s influence and that there was the possibility of a ‘Chinese 

whisper’ effect, which could mean that information travelled along a circuitous route, 

which could have originated in the researcher.

Figure 3: The possible ‘Chinese W hisper’ effect

Team
member

Team
member

It was of paramount importance during the collection of data and throughout the
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analysis for the researcher to maintain a critical view of her possible influence. The 

researcher used a range of informants (see Table 3) at the different organisations in 

order to help maintain this critical stance.

McCall and Simmons (1969) put forward the arguments for and against participant 

observation. They propose that the controversy over participant observation is a major 

residue from the two great methodological issues which sharply divided sociologists in 

the period between 1920-1930. What was at stake then, and still is to some degree 

today, were disputes over the merits of case studies versus statistics, and over the 

concept of Verteshen (subjective interpretation). The outcome of these disputes was that 

case studies (of organisations, rather than of individuals) could be usefully done, as 

studies, but that as a method the case study was not seen as scientifically impressive or 

as advantageous as the statistical method. McCall and Simmons (1969) state that the 

controversy over participant observation stems from the fact that it is a blend of 

techniques; the process defies the standardisation of procedure that social scientists have 

come to expect in their methods such as testing, survey, laboratory and ecological work. 

Critics question the reliability, validity and the generality of data gained through 

participant observation. The techniques of participant observation are regarded as 

difficult to communicate or teach. The results are non-quantitative and this can cause 

difficulty in presenting evidence and proof to support propositions. Participant 

observation is also derided by critics as a romantic effort to ‘get close to the data’, 

which leads to ethical problems regarding human rights and the interests of the subjects 

in the study and to accusations of subjectivity.

Those in favour of participant observation maintain that it is less biased, unreliable or 

invalid than other research methods as it provides more internal checks. These checks 

are of a more direct nature than in other research methodologies and several items are 

discussed in depth below. It is also seen as more responsive to the data than are the 

imposed systems of other methods. To the proponents of participant observation, it is 

not seen as being restricted to static cross sectional data, but allows real study of 

dynamic social processes and social interdependencies. It is seen as a richer and more 

direct method of research particularly suited to dynamic on-going situations.
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The use of participant observation in this research project

For the purpose of this study the researcher defines participant observation as a research 

methodology through which data from complex and dynamic organisations can be 

gathered. Participant observation uses a range of tools as outlined by McCall and 

Simmons (1969) to collect the data directly and through informants.

In order to evaluate whether the methodology for the present research would be suitable, 

the range of tools of participant observation were initially tested at the National 

Maritime Museum. The trial was conducted during the initial stages of the research 

project in order to select the most appropriate tools, and to make amendments to the 

research design where necessary.

Table 2 shows the range of techniques of participant observation tested at the National 

Maritime Museum. A selection of these tools was used at the each of the other 

organisations according to the appropriateness of the tool to the setting. All the data 

gathered from participant observation was stored for analysis. Once all the data had 

been collected from all the four organisations, the researcher was then able to 

commence the first level of analysis.
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The research for this study has been conducted alongside four exhibition development 

teams at four organisations, chosen because they were similar in the following respects:

• A similar target audience (i.e. children between 3 and 11).

• The type of exhibition (i.e. hands-on exhibitions for children, of which two aimed to 

integrate objects with hands-on exhibits.

• Similar cultural influences.

The following differences need to be considered in relation to the validity of the data 

collected:

• The varying lengths of time spent in the different organisations.

• The sizes of the different exhibitions.

• The sizes of the organisations.

• The varying role of the researcher at the different organisations.

The researcher recognised the potential for data to be unreliable. Efforts to minimise 

elements of unreliability were taken through the wide range of ir. formants used (see 

Table 3) and by the researcher maintaining the critical view that she may possibly have 

influenced events.

The four organisations and the types of exhibitions are as follows:

• The National Maritime Museum, London.

Research was conducted during the development of All Hands, a gallery of interactive 

and traditional exhibits aimed at children aged 5-12 years and their accompanying 

adults.

Stcjf size: Approximately 400 staff at the museum, with a project team of 10 (including 

external consultants, but excluding external fabricator companies).

• The Science Museum, London

Research was conducted during the development of The Garden, a hands-on exhibition
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designed for children aged 3-6 years and their accompanying adults.

Staff size: Approximately 400 staff at the museum, with a project team of 10 (including 

external consultants, but excluding external fabricator companies).

• Scienceworks, Museum of Victoria (Melbourne, Australia)

Research was conducted during the development of Nitty Gritty Super City, an 

exhibition combining interactive and traditional exhibits aimed at 3-8 year olds and 

their accompanying adults.

Staff size: 90 staff with a project team of 5 (including external consultants).

• Sciencentre, Queensland Museum (Brisbane, Australia)

Research was conducted during the development of Science Spot, an exhibition 

combining interactive and traditional exhibits aimed at 3-6 year olds and their 

accompanying adults.

Staff size: 10 staff with a project team of 5 (including external consultants).

The researcher took measures to ensure that the data collected was reliable and valid 

and these measures are detailed below.

For each of the organisations participant observation was conducted throughout or 

during periods of the development process. The tools of participant observation and 

informants used were tailored to suit the needs of the study of each of the organisations. 

In each case it was the researcher’s aim to gain as much information from those 

involved in the process, without her presence affecting the final outcome. The level of 

participant observation was varied in each organisation to gain the most reliable data 

from that particular organisation. Through the study of the first organisation (the 

National Maritime Museum), where the researcher was involved more as an observer 

than a participant, a degree of detachment was obtained which matched the needs of the 

project. This distanced attitude was then applied in the study of the other three 

organisations where the researcher participated more in events and with the teams 

involved in the processes. The first study allowed the researcher to gain a distanced 

viewpoint, by observing more and participating less. This viewpoint could then be 

applied in the other study centres, where the researcher was more integrated, but
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retained an inner distance.

The National Maritime Museum, London

The researcher collected data relating to the development of the exhibition through 

participant observation over a period of seven months (September 1994 - April 1996). 

The exhibition development process proper had begun three months previous to the start 

of the researcher’s term of employment. At this organisation the researcher took on the 

role of research fellow within the development team, observing the process and 

inputting information from previous experience of exhibition development where 

relevant. That is, the participant observer was a full member of the exhibition team, 

although in a lowly capacity. The experience of participant observation at this 

organisation enabled the development of a distanced stance within the researcher and 

the identification of areas of the exhibition development process that would be suitable 

for focusing on in further studies. Direct observation played a strategic part in gaining 

information about the exhibition during the development period before its opening. 

Informal interviews were conducted with members of the exhibition team after the 

opening to gain an overview of how they felt the project had gone. Additionally, 

members of staff were surveyed with regard to their perception of lines of control within 

the team structure. Six months after opening the exhibition was evaluated with school 

children, by means of pre- and post-visits to the schools as well as observation of them 

during their visit to the exhibition. A survey was conducted to evaluate the satisfaction 

of general visitors. This was effected by interviewing eighty randomly selected visitors 

as they left the exhibition (Appendix 2). In the light of this visitor survey, criteria for 

analysing the data collected through participant observation were selected. The duration 

of the exhibition development process was ten months.

The Science Museum, London

Participant observation was carried out within The Garden exhibition development team 

for a period of fourteen months (July 1994 - September 1995). The exhibition 

development process had been ongoing prior to the researcher joining the team, in that 

members from the Education Unit had already been researching ideas and concepts on a 

part-time basis for one and a half years. The researcher acted only as an observer during 

the period July 1994 - January 1995. In the period January - September 1995 the 

researcher was employed as project manager, and simultaneously carried out the
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participant observation. That is, the researcher took on the role of a key member of the 

exhibition development team. The researcher ceased employment at the Science 

Museum two months after the opening of the exhibition. Summative evaluation of the 

exhibition, which was carried out after its opening, highlighted areas of success in 

conveying messages. Surveys were sent to members of the exhibition team directly after 

the opening of the exhibition, asking them to reflect critically on their experiences of the 

developmental process (Appendix 3). In the light of these surveys, criteria for analysing 

the data collected through participant observation were selected. The total duration of 

exhibition development was twenty-one months.

Scienceworks, Melbourne, Australia

Participant observation and formal interviews were carried out over a three-month 

period (from the beginning of March to the end of May 1996), during the early concept 

development stages of the exhibition. The researcher acted as a consultant to the 

development team. Surveys were completed by members of the exhibition development 

team on completion of the project in December 1996 (Appendix 4). The total duration 

of the exhibition development process was twelve months.

Sciencentre, Brisbane, Australia

Participant observation and formal interviews were carried out over a two-month period 

(early August -  late September 1996), during the early concept development stages of 

the exhibition. The researcher acted as a consultant to the development team. Surveys 

were completed by members of the exhibition development team on completion of the 

project in May 1997 (Appendix 5). The total duration of the development process was 

ten months.

The extent of the informants used at the four organisations 

Table 3 shows the resources that the researcher used in conducting participant 

observation at the four different organisations. The selection of informants was 

dependent on the resources available at each organisation.
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Table 3: Informants involved in the studies at the four organisations involved
Science
Museum

National
Maritime
Museum

Science
works

Sciencentre

Design consultants X 1I
X 1 /-'■.Ov- ( X

■: ;■ 'OO • X  ;7 • -0-7 7.
# o ^ : ; vvo  "

In-house designers X *" X ; 7:7 0 0 7  
: 7. - •1 -;V;v'' •
- l' v. ‘7 7:

Consultants x *

Project Assistant X * X

Education manager X X X X

Director X ' X X :;7

Project Manager X .
(Project 95)

X x

Head of Exhibit 
development

X . ' 7 7 0 7 7 x

Staff from 
associated museum

X

Prospective
audience

X /• : x

Floor staff X X X

Fabricators X x X

Administration
team

X

Exhibitions
Manager

X

Existing
documentation

X X X

Internal
communications

X X X

Museum policy X X X X

Original brief X X X

Reports and 
minutes

X X X

Information on 
existing exhibitions

X , X X X :

70



Supporting da ta

Interviews regarding the exhibition development process were held with the following

(see Appendix 6):

• Staff at the Questacon, the National Center for Science and Technology, Canberra, 

Australia.

• Andrew Warner, Head Supervisor, Wollongong Science Centre, NSW, Australia.

• Arthur Menasse, Head of Interactives, The Powerhouse, Sydney, Australia.

Additionally, the analyses of case studies included in Ames (1992) contributed to the

perceptions and tentative hypotheses relating to the process of exhibition development.

Those case studies focused on the following exhibitions:

• From Victory to Freedom: Afro-American Life in the Fifties - permanent exhibition, 

developed for and by the National Afro-American Museum and Cultural Center, 

Ohio, opened 1988.

• The Way to Independence: Memories o f a Hidsata Indian Family. A touring 

exhibition developed by Minnesota Historical Society, opened 1987.

• Hispanic Heritage Wing: Family y  Formative evaluation. A permanent exhibition, 

developed for and by the Museum of International Folk Art, New Mexico, opened 

1989.

• Folk Roots, New Roots: Folklore in American Life. A  touring exhibition, developed 

by Museum of Our National Heritage, Massachusetts, opened 1988.

• Fit fo r  America: Health, Fitness and Sport and American Society, 1830 - 1940. A  

touring exhibition, developed by the Strong Museum, New York, opened 1986.

• Minor League, Major Dream. A  permanent exhibition, developed by Steams 

County Historical Society, May 1990 - May 1992.

• Various exhibitions in the museum’s permanent exhibits gallery at the Museum of 

Florida History from 1985 onwards.

• Mysteries in History. A  permanent exhibition, developed for and by Indianapolis 

Children’s Museum, Indiana, opened in July 1985.

• The Automobile in American Life. A  long-term exhibition, developed for and by 

Henry Ford Museum and Greenfield Village, opened 7 November 1987.
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• Brooklyn’s History Museum. A permanent exhibition, developed for and by 

Brooklyn Historical Society, opened October 1989.

• Exhibitions as 'works in progress' at the Valentine Museum, Virginia.

The analysis of the data

The collection of data from the four organisations through participant observation 

allowed the researcher to be able to constantly refocus the area of inquiry on ever more 

fruitful areas of investigation, as stated previously in this chapter. This was supported in 

the analysis of the data through the use of grounded theory, which allowed the 

researcher to continually assess, reassess and refine the concepts. Strauss and Corbin 

(1994) describe grounded theory as:

[a]... general methodology for developing theory that is grounded in data 
systematically and analyzed. Theory evolves doing actual research, and it does 
this through the continuous interplay between analysis and data collection.

Strauss and Corbin, 1994, 273.

The use of grounded theory methodology is particularly appropriate to the aims of this 

study. Grounded theories are “systematic statements of plausible relationships” (Strauss 

and Corbin, 1994, 279). Through the development of grounded theories in this study the 

researcher aimed to examine the relationship between the exhibition development 

process, the team and external factors with relation to the success of the final exhibition. 

Strauss and Corbin (1994) consider the value of using these theories in practice. They 

indicate that grounded theory researchers are interested in:

patterns of action and interaction between and among various types of social
units (i.e. ‘actors’) discovering process .... reciprocal changes in patterns of
action/interaction and in relationship with changes of conditions either internal 
or external to the process itself.

Strauss and Corbin, 278, 1994.

With regard as to the validity of using grounded theories to develop proposals for other 

professionals, Strauss and Corbin (1994) state:

Insofar as theory that is developed through this methodology is able to specify 
consequences and their related conditions, the theorist can claim predictability 
for it, in the limited sense that i f  elsewhere approximately similar conditions 
obtain, then approximately similar consequences should occur.

Strauss and Corbin, 278, 1994.
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Thus the researcher was able to make proposals based on certain sets of circumstances 

occurring during exhibition development. The proposals were made for occurrences 

which were seen to happen most commonly in the four cases of exhibition development 

under study.

The use of grounded theory methodology was selected for analysing the data because it 

shares the same ‘language’ as that of participant observation; the sources of data are the 

same (Strauss and Corbin, 1994). This methodology allowed the researcher to use the 

findings in the data to shape the theories being presented.

The researcher intended that the interplay between the participant observation 

methodologies and grounded theory approaches ensured that the data directly informed, 

and thus helped to shape, the findings in this study. This means of developing theories 

was felt to be suitable for application within the context of the social organisations of 

the exhibition development teams (Janesick, 1994). Studies of diverse phenomena have 

included professional socialisation (Broadhead, 1983); interaction between builders and 

a would-be homeowner (Glaser, 1972); negotiation (Strauss, 1978) and the organisation 

of medical work (Strauss, Fagerhaugh, Suczek and Wiener, 1985).

Through this process the researcher developed ‘categories’ which arose from the data 

through constant comparative analysis over the entire time frame (Janesick, 1994;

Glaser and Strauss, 1967). Janesick comments in a footnote that:

Constant comparative analysis allows the researcher to develop a grounded 
theory ... Data collection, analysis and theory are related reciprocally.

Janesick, 1994, 209.

The data collected in this study consisted of a large amount of diary records, 

observations from the informants, photographs and supporting documents. Denzin 

(1994) notes that:

Confronted with a mountain of impressions, documents and field notes, the 
qualitative researcher faces the difficult task of making sense of what has been 
learned.

Denzin, 1994, 500.

In this study the grounded theory methodology provided a means to interpret and
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analyse the complex data.

The establishment of the fundamental functional behaviours and, within them, the 

dimensions of exhibition development

In this study, the researcher aimed to interpret and analyse the data collected through 

participant observation. It was recognised that moving from the field to the text to the 

reader is a complex, reflective process (Denzin, 1994). It was also acknowledged that 

there may be problems with interpretation. The following statement (Glaser and Strauss, 

1967) has been supported by researchers in that the usual scientific canons have to be 

reviewed for the purposes of studying human behaviour (Strauss and Corbin, 1990; 

1994).

We have suggested that criteria of judgement be based instead on the detailed 
elements of the actual strategies used for collecting, coding, analyzing and 
presenting this data when generating theory, and on the way in which people 
read the theory.

Glaser and Strauss, 224, 1967.

Grounded theory ‘is a way of thinking about and conceptualising data’ (Strauss and 

Corbin, 1994). An important feature of grounded theory is its “fitness”:

A grounded theory is one that is faithful to the everyday realities of a 
substantative area is one that has been carefully induced from the diverse data
 Only in this way will the theory be closely related to the daily realities (what
is actually going on) of substantive areas, and so be highly applicable to dealing 
with them.

Glaser and Strauss, 238-239, 1967.

Huberman and Miles (1984, 1994) defined data analysis as containing three linked sub

processes, which they describe in Figure 4.

Figure 4: Huberman and Miles' description of the components of data analysis: 
interactive model

Data
collection Data

display

Data
reduction

Conclusions:
drawing/verification
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Huberman and Miles (1994) state that the processes of data reduction, data display and 

conclusion drawing/verifi cation

..occur before data collection, during study design and planning; during data 
collection as interim and early analyses are carried out; and after data collection 
as final products are approached and completed.

In the analysis of the data for this study the iterative model as described by Huberman 

and Miles in Figure 4 was applied. The data reduction took the form o f limiting the 

conceptual framework, cases and instruments. Once the raw data was collected, the data 

reduction consisted of data summaries, coding, finding themes and writing stories. The 

data display in this study takes the form of the stories and reduction of themes to key 

points and diagrams (Chapters 5, 6, 7, and 8). The drawing of conclusions and 

verification in Chapters 9 and 10 consists of interpretation, which was carried out in a 

variety of ways, such as comparison/contrast, noting of patterns and themes, looking for 

negative examples and checking results with respondents. Gheradi and Turner (1987) 

describe this process as ‘data transformation’, as information is condensed, clustered, 

sorted and linked over time.

The data collected in this study generated hypotheses and categories. In the initial stages 

of the study the researcher aimed to disprove some of these by seeking negative 

examples in order to focus further research. The categories, themes and patterns which 

shaped the analysis came from the data through inductive analysis and were not 

imposed prior to the data collection (Janesick, 1994). Guidelines in the literature 

describe the best way to analyse such data (Lincoln and Guba, 1985; Miles and 

Huberman, 1984). The analysis of the data determines how the researcher tells the 

‘story’ of the research and convinces the reader of the theories that she is proposing. 

Janesick (1994) writes that it is important to keep close to the data and keep this feature 

at the heart of the analysis.

The data collected as observations, interviews, or documents from participant 

observation was processed into more manageable forms. Notes were written up from the 

diary records, and information from other records incorporated. The data was then 

broken into parts which encapsulated an event, action or behaviour. The researcher 

recognised patterns in the data and that items of data could be grouped on the basis that
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they portrayed a similar type of event, action or behaviour. Thirteen of these groups 

emerged and the researcher named them the dimensions of exhibition development 

because they were the activities undertaken by the teams during exhibition 

development. For example, in considering the data relating to the Science Museum’s 

difficulties in developing concepts for their sound exhibits, or the National Maritime 

Museum’s lack of clarity in keeping to the proposed concepts in the development of the 

Diving exhibits (see Appendix 7 for both), the researcher was able to categorise these 

under the dimensions of exhibition development heading of Concept development 

issues. The thirteen dimensions of exhibition development were found to apply across 

all four organisations under study. Thus, the analysis arose from the data collected; the 

categories arose from the variety of events, actions and behaviours at the different 

organisations.

The dimensions of exhibition development describe how the teams go through the 

exhibition development process and the challenges that they meet. As such, it was 

possible to see that the different organisations underwent similar experiences, even 

though there were variances in their approaches to exhibition development.

The researcher then identified that there were commonalties between the dimensions of 

exhibition development and that they could be grouped into three categories. These 

categories summed up the ways in which the exhibition development teams went 

through the exhibition development process (Keeping on Track behaviours), the way in 

which they behaved (Focus Issues) and their responses and attitudes to external events 

and factors (Flexibility Opportunities). These categories were so important and integral 

to the ways in which the teams underwent exhibition development the researcher named 

these categories fundamental functional behaviours. The qualities of these are 

described below and the relation between the fundamental functional behaviours and 

the dimensions of exhibition development can be seen in Figure 5. An explanation of 

each fundamental functional behaviour follows Figure 5.
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• Keeping on Track behaviours: These involved the setting, agreeing and keeping to a 

defined schedule of exhibition development, despite the practical set-backs which 

necessarily arose in the exhibition development process.

• Focus Issues: These involved the exhibition development teams remaining focused 

on what they had originally set out to achieve, despite the many distractions that 

arose from the exhibition development process

• Flexibility Opportunities'. These involved the ways in which the teams had, or made, 

opportunities to be flexible in their approach to exhibition development, in order to 

get through the exhibition development process.

The following chapters 5, 6, 7 and 8 in Part II present the 'stories’ or narratives of the 

development of the four exhibitions. The data from each of the organisations at which 

the researcher had conducted participant observation was written as a story in relation to 

the framework which had arisen from the primary analysis of the data. The ‘stories’ are 

accounts of the events which unfurled during the processes o f exhibition development at 

the four organisations. Some of these ‘stories’ are longer than others on account of the 

period of time over which the participant observation was conducted. The Science 

Museum ‘story’ is the longest because the researcher spent ten months as a participant 

observer at this organisation. These ‘stories’ are set within the analytical framework of 

the fundamental functional behaviours of Keeping on Track, Focus Issues and 

Flexibility Opportunities and their appropriate dimensions as illustrated previously in 

Figure 5.

These stories state that things happened and how these events came about. The process 

of this distillation of events into 'stories' enabled the researcher to view the events 

objectively and to interpret why events happened. Through the consideration of how 

certain things happen, and the analysis of why these events came to pass and awareness 

of their outcomes, this study is able to identify the common challenges associated with 

the development of hands-on exhibitions and propose explanations and solutions. These 

findings and theories are described in Chapters 9 and 10. The theories are 'grounded' in 

that they are "grounded in data systematically gathered and analysed" (Strauss and 

Corbin, 1994).
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The theories developed in this study result from the initial coding and analysis of the 

data into ‘stories’. These have then been further analysed and compared against each 

other in the style of grounded theory approaches to gain an informed understanding of 

the process of exhibition development, which can be seen at the end of Part II as a series 

of suggestions and guidelines for exhibition developers.

The material presented as guidelines was then analysed in relation to three major 

constraints which were observed to impact the three fundamental functional behaviours. 

The three constraints can be described as:

• Process: How the exhibition development unwinds.

• Team Functioning: How the team functions.

• Resources: How resources, such as money, staff, time, offices and workshops are 

used.

The researcher determined the dynamics of the relationship between the fundamental 

functional behaviours and the three major constraints, in order to produce a succinct 

body of data from which theories and hypotheses about exhibition development could 

be drawn. This deeper level of analysis is reported in PART III: Summary and 

Conclusion.
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CHAPTER FIVE : THE NATIONAL MARITIME MUSEUM, 

LONDON, UK

The National Maritime Museum holds unrivalled historical collections on ships, 

seafaring, navigation and the maritime arts. It is situated in Greenwich, the ‘home of 

Time’ and the Prime Meridian of the world at Longitude 0°. The National Maritime 

Museum can be considered to be three museums in one, which all stand in the grounds 

of Royal Park at Greenwich. The Queen’s House and the Maritime Museum stand near 

the river Thames and alongside the famous baroque buildings of the Royal Naval 

College. These buildings are set against rolling parkland which sweeps uphill to the Old 

Royal Observatory. Each of the buildings offers something different for visitors. The 

Queen’s House offers visitors the chance to view how Henrietta Maria, queen of 

Charles I, lived in her palace. The Old Royal Observatory and Planetarium provides a 

setting where visitors can explore the concept of time. The Maritime Museum provides 

opportunities for visitors to discover the fascinating story of Britain’ maritime heritage.

From market studies conducted at the National Maritime Museum it was identified that 

visitors would appreciate more facilities or exhibitions which catered for children. In 

1994 an exhibition development team was put together and a design consultancy 

recruited to develop a hands-on gallery for primary school children aged 7-11.

The research at the National Maritime Museum involved the study of the development 

of the All Hands gallery. This was the first hands-on gallery in the museum and aimed 

to build on the understanding generated by the objects in the museum. The gallery was 

to combine hands-on exhibits and traditional glass cases containing objects, with the 

aim of encouraging visitors to investigate the objects further.

The exhibit’s development studied at the National Maritime Museum were Diving, 

Signalling (Morse Code), Pilotage, Cargo Handling, The Seafarers, The Gunnery and 

the Cannon Ball, Propulsion and the Time Line.
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A: ‘KEEPING ON TRACK’ BEHAVIOURS

A1: Keeping on Track: Concept development issues

a) Poor concept development

Poor concept development of the Diving exhibit, due to lack of resolution of technical 

problems, led to stages of the development process being missed out or compressed.

Description of the Diving exhibit’s development programme

The concept of an exhibit about diving was well developed when the researcher joined 

the exhibition development team in September 1994. The following describes the 

programme in detail. A comparison between the ideal and real schedule can be seen in 

Table 4 and Table 5.

Month 1-2

The second phase concerning the assessment of feasibility did not progress within the 

scheduled time framework. Diary records reveal that there was great concern over the 

principle of the inclusion of a water exhibit in the All Hands gallery. The primary 

concern was related to the loading on the floor, as the proposed exhibit would contain a 

large bulk of water, and the proposed exhibition was due to be located on the third floor 

of an existing (old) building. The architects were requested to survey the loadbearing of 

the floor. An additional concern was related to water-tightness, and the design 

consultants were asked to investigate this.

During the (prolonged) period of assessment of architectural and design feasibility, the 

exhibition development team discussed other options for exhibits relating to diving 

which would not involve large quantities of water. There were few ideas, none of which 

were pursued.

The assessment of feasibility took an additional two months. This had not been 

scheduled into the programme. While this phase was carrying on all other exhibit 

development stages on the Diving exhibit were suspended; in fact, at one point, it was 

suggested that the Diving exhibition should be eliminated from the exhibition.

The exhibit proposal was assessed as structurally feasible approximately two months 

after the architects had expressed their initial concern. This was possible because the
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designers had made amendments to the design to reduce the quantity of water necessary. 

This change had implications for the content of the exhibit. Throughout the second 

stage (feasibility) of the exhibit development process there had been little, or no, 

discussion within the development team relating to the content and educational 

objectives of the exhibit. When the designers presented their revised version of the 

exhibit, which ostensibly altered the original objectives of the exhibit considerably, 

there was no revision of the original exhibit goals or objectives. Neither was there any 

discussion as to whether the altered exhibit design was capable of meeting the original 

objectives ordained for it. The revised exhibit proposal mentioned an activity which had 

yet to be devised.

Image 1: The final ‘wet’ Diving exhibit
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Month 3-4

Content development did not occur as scheduled during this period, due to the over-run 

of the assessment of feasibility stage. Design development proceeded although content 

development had not been embarked upon. Month 4 included the Christmas holidays 

which contributed to the lack of development work carried out over this period.

Month 5

The contract for the exhibit fabrication was placed even though the activity still was not 

specified. The exhibition development team ‘agreed’ to let the fabricators resolve the 

issue of the activity that the visitors would be asked to engage in. Exhibit design 

continued to allow changes to content to be incorporated.

Month 6

At an early stage the fabricators revealed that limitations in materials, due to the need 

for them to be watertight, meant that any movement that visitors would be able to carry 

out in the ‘wet’ section of the tank would be very limited. During discussions with the 

fabricators previously, the exhibition team had requested ‘claws’ which gripped to help 

visitors carry out an activity suggested by the fabricators. The fabricators then informed 

the team (via the researcher) that the use of claws would not be possible. Three weeks 

after the fabricators had been selected the exhibition team discussed and agreed on 

activities for the ‘wet’ and the ‘dry’ parts of the tank, taking the fabricators comments 

into consideration.

Month 7

Fabrication continued. The researcher contacted the company to arrange the dates for 

the prototype testing. The fabricators delayed the dates several times, saying that the 

exhibit would not be in a suitable state to test.

Month 8

The time available to conduct front-end analysis, preliminary assessment of visitor’s 

prior ideas, or formative evaluation was now very limited, due to the length of time

it had taken to assess the feasibility of, and identify the content of, the exhibit. The 

exhibition team agreed that it would be valuable to conduct prototype testing with
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potential visitors in the workshop where the exhibit was being fabricated. The team 

knew by now that the exhibit was nearly built and that to make any changes to the 

structure of it would not be resource-effective. The purpose of the prototype testing was 

to gauge the responses of the target audience of school children, to check that the 

intellectual and physical levels of the content and activity were appropriate and to 

identify graphic requirements.

Members of the exhibition team present at the prototype testing were the Project 

Manager, designer, researcher and the fabricator (absent were members from the 

Education Department and the content consultant).

Prototype testing was conducted in the fabricator’s workshop, with two groups of eight 

children, aged six and seven years old and nine and ten years old respectively. The 

testing was informal and consisted of the children and their teacher approaching the 

exhibit and using it, with some direction from the exhibition development team where 

appropriate.

An audio-tape recording of the children’s responses was made by the researcher. The 

exhibition development team based adjustments to the exhibit on the basis of 

conversations carried out around the exhibit. The perception of the exhibit gained from 

this trial was that:

• the activity in the ‘wet’ part of the tank was frustrating. It was difficult because the 

air forced the tube out of the hole that the visitor was trying to get it into;

• some of the children had been unsure that they were doing what they were supposed 

to be doing;

• the activity was popular;

• the activity in the ‘dry’ part of the tank was difficult, due to practical constraints. It 

was difficult to communicate through the speaking tubes and the children found it 

difficult to differentiate between each of the objects that they were assembling, and

• that the ‘reward’ for accomplishing the task in the ‘dry’ tank was not obvious 

enough to make visitors aware that they had completed the task.

86



Outcome of the prototype testing

The main focus of attention during and after the prototype testing was to devise 

graphics, the aim of which was to help visitors to use the exhibit more appropriately.

The Project Manager, fabricator and designer discussed amendments and some slight 

alterations to the exhibit were agreed on. There was no one present to formally represent 

the needs of the target audience. The fabricator was very unwilling to accept the 

outcomes of the prototype evaluation, even suggesting that “if the users of the exhibit 

are not that motivated... well, that’s their fault”. This is a common and well- 

documented reaction when evaluation is undertaken at a late stage of the exhibit 

development process when developers have invested much time, money and effort into 

an exhibit (Miles, R. (1988). Also, it should be noted that external, as opposed to in- 

house, design and fabricator companies do not always have a culture of content 

evaluation within their organisations. They are more likely to be interested in product 

evaluation with regard to the physical characteristics of a hands-on exhibit.

The results of the evaluation were not brought before the whole exhibition development 

team and no discussion of the testing was conducted with other members of the 

exhibition project team, due to time constraints. It was at this point that the 

communication with the visitor was potentially compromised.

Immediately after the prototype testing, the Project Manager drafted exhibit text relating 

to the activities, whereas the concept consultant had conceived all other text. The 

Project Manager's text was checked by the rest of the exhibition development team 

before going to production. This was a further stage where communications were put at 

risk.

Month 9

The exhibit was installed in the exhibition space. Problems relating to its installation, 

delaying the schedule, meant that pre-opening trials could not be conducted. Subsequent 

summative evaluation has shown that it is a popular exhibit, although frequently 

misused by visitors. Misuse of the exhibit can be attributed to lack of clarity of the 

purpose of the exhibit, and visitors' difficulty in accomplishing the tasks set for them, 

leading them to develop their own tasks, which are not always in the best interest of the
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maintenance o f the exhibit. The maintenance records show that this exhibit frequently 

needs attention, and has flooded the exhibition environment once.

Poor decision-making because of a failure to ‘keep on track’ affected the 

communicative ability o f the final Diving exhibit. The concept development o f the 

Diving exhibit was affected through the slippage o f scheduling initiated by the delay in 

one of the first stages o f the exhibition development process.

b) Ease of concept development

There was an air o f ‘ease’ related to exhibit conception for Cargo Handling. This may 

have led to a sense of complacency and a lack o f creative conflict which meant that 

certain aspects o f the content were over-looked and so were left to be developed at an 

inappropriately late stage in the development process, if  at all.

c) Lack of clarity in concept development

During the concept development stage o f the Signalling exhibit, the exhibition 

development team failed to clarify the following:

i) how visitors would interact with each other. For example, during the fabrication 

stage, the Project Assistant raised the issue o f ensuring visitors get to both ends o f the

exhibit, so that they could send messages to one 

another.

Project Assistant: “If there is no one at the other 

side ”

Head of Education: “You’ve got to make them send 

someone to the other side.”

This issue had been raised in the content 

development stage, but no action had been taken. 

The issue remained unresolved after its second 

airing;

ii) the rationale for how the mechanisms for flag 

moving would work.

Image 2: The finished 

Signalling exhibit



d) Failure to follow through on conceptual development

Failure to follow through on the implications of a conceptual idea was displayed during 

the development of the Pilotage exhibit. During its development the issue of the exhibit 

breaking down was raised. It was agreed that another ‘back-up’, low-tech exhibit should 

be developed for such computer-based exhibits as they were thought to be the most 

likely to fail. In the case of the Pilotage exhibit, the exhibition development team 

allowed the development of the secondary exhibit to be dictated by the space available, 

as selected by the designers. They allocated a flat vertical space at the rear of the exhibit 

for the ‘back-up* exhibit. It was not recognised that if  the Pilotage exhibit were out of 

order this exhibit would not be situated in a position to placate or appease visitors as 

intended. Additionally, the ‘back-up’ exhibit would have benefited from being situated 

on the horizontal rather than the vertical. It was a good candidate for a tabletop activity 

as the content was related to map and chart reading. In response to the space allocated 

by designers, the development team tried to find a way of communicating the concepts 

that they felt would support the computer-based activity which involved avoiding 

various hazards when navigating a ship out of a harbour. The designers approached a 

company skilled in developing hands-on exhibits (Science Projects, who were also 

developing the Propulsion and Signalling exhibits). Science Projects were briefed by 

the designers, not the conceptors, and responded with a technically advanced proposal, 

which was counter to the initial objective of the exhibit, which was that it should be 

low-tech and not likely to fail. This proposal was not felt to be suitable. At this stage the 

back-up exhibit’s concepts were re-defined as:

• recognising symbols

• planning and plotting

• using a chart.

At this time it would have been appropriate to continue concept development, but this 

did not happen. The concepts had been clearly defined but were not referred to in the 

later stages of exhibit development.
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A2: Keeping on Track: Content development issues

a) Poor content development

Poor content development of the Cargo Handling exhibit, leading to reduced 

communication potential, was displayed. At a late stage of the exhibition development, 

during fabrication, the exhibition development team considered how to make the 

unloading activity as interesting as the loading activity. If  this content detail had been 

raised at an earlier stage, the concepts of the exhibit could have been expanded to 

incorporate weights and measures, which may have led to the development of an 

ancillary and integrated exhibit, which would have encouraged visitors to unload, as 

well as load. This expansion of content would also have provided further opportunities 

for co-operation at the Cargo Handling exhibit, which is well suited to this purpose. 

Instead, the exhibition development team opted for a technical solution in an exhibit 

which encouraged mechanical exploration through hands-on activity and role-play. The 

solution was to challenge visitors to unload the boat without activating a red light the 

aim of which was to indicate that the boat was unevenly loaded. This development 

requires either interpretation of text or an explainer to instigate the unloading activity, 

rather than it being incorporated as another element in the exhibit.

The shapes and materials for the cargo were chosen late, during the fabrication period. 

The fabricators agreed to the materials, but had there been problems in availability there 

could have been a serious hold-up in the development of this exhibit.

b) Poor planning of the exhibition development process

Development of the Seafarer exhibits illustrated wasteful content development 

procedures. Different ways of communicating messages were, appropriately, discussed 

before the concepts for the exhibits had been firmly established. The development team 

discussed the use of the following low-tech hands-on exhibits: jigsaws, feely boxes, 

completing a picture, guessing smells and listening to sounds. During this meeting the 

content consultant was not present. In a subsequent meeting the content consultant 

raised the issue of what the development team wanted the exhibits to communicate (i.e. 

the intended concepts). In this subsequent meeting concepts were defined in such a way 

as to render the previous meeting’s discussions useless. The aims of the Seafarer 

exhibits were to promote discussion among visitors. It was agreed that physical
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interactivity must initiate cognitive processes, and that touching must be related to the 

experience and skills of the seafarers. For example, activities could include wrapping a 

rope around a belaying pin. The Education Team requested that the Seafarer exhibits be 

non-task specific and act as an introduction to the rest of the gallery. It was agreed that 

exploration would be a key feature.

Only then could the development team discuss the content o f the exhibits. The overdue 

identification of the content finally enabled the team to suggest ways in which messages 

could be communicated in a three-dimensional, interactive manner, through low-tech 

hands-on exhibits. For example, a key feature of the Shipbuilder exhibit was to be the 

communication of the advancement of technology, and the introduction of rivets. The 

exhibition development team easily developed an exhibit where visitors can feel rivets 

in a clear box, wearing leather protective gloves. Graphics reveal how many rivets are in 

the box, and tell how many were used in the building of ships of that period.

c) Re-definition of concepts during the content development stage 

The underlying concepts, rather than the content, were re-defined during the 

development of the Gunnery exhibit. Such behaviour ultimately leads to ‘fuzziness’ in 

the communications prepared for visitors. During the development of the Gunnery 

exhibit, the Education Team raised the issue of its content. They were worried about the 

educational validity of the exhibit and were also concerned that the exhibit would 

appeal principally to boys. The original objectives of the exhibit were related to the 

notion of how difficult it was to fire a gun when at sea. The team identified that the 

main problem for people trying to fire cannons at sea concerned, firstly, the rise and fall 

of the waves, and, secondly, the fact that the target and the ship, from which the cannon 

was being fired, were both moving. The proposed exhibit consisted of a model cannon 

that could be raised, lowered and moved from side to side and then fired. The ‘shot’ 

would then be registered on a computer screen and visitors would receive information 

as to whether they had hit the target or not. As such, the exhibit did not meet its stated 

existing objectives, and had the feel of a ‘shoot’em up’ arcade game. Through 

discussion, it was agreed to change the objectives so that they dealt with trajectory, and 

it was agreed to add a linked second screen that would show the trajectory of the missile 

and give information about how long or short, or to the right or left, the shot was. It 

was agreed that the educational validity of the exhibit was restored.
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d) Lack of clarity over exhibit content 

Unresolved content issues were:

• The messages to be sent by visitors to one another in the Signalling exhibit.

• The functioning of the radio in the Signalling exhibit.

•  The determination of the activity for the Diving exhibit.

• The details of the Cargo Handling activity.

• The messages to be communicated through the Cannon Ball exhibit, associated with 

the Gunnery exhibit, were not fully developed.

• The content for the Propulsion exhibit. The responsibility for developing the content 

of this exhibit was passed on from the development team to the fabricators, Science 

Projects, who are experienced in the content development of educational hands-on 

exhibits. That is, the exhibition development team let a part of their communication 

be taken over by another group of people who were not as familiar with the entire 

exhibition content as they were. The fabricators also set the exhibit, split into three 

separate parts on a plinth; none of the other exhibits in the ‘interactive’ section were 

on plinths. This resulted in a lack of design conformity of exhibits.

A3: Keeping on Track: Text issues

a) Responsibility for amendments

A great amount of time was devoted to the development of the exhibit text.

The Project Manager alone had the authority of ‘signing ofF (agreeing to) final texts.
S

No member of the development team had explicit responsibility for ensuring that the
I

concept consultant carried out changes requested to texts. Texts were gone through in 

team meetings, and amendments made verbally, but minutes were not taken and no one 

person was responsible for ensuring that these changes were made. This led to some 

confusion and backtracking when going through some texts, as members of the team 

contested whether the changes were correct and whether the text was acceptable. Under 

the pressure of the final stages of exhibition development some texts may have been 

signed off before being agreed to by the rest of the exhibition team.
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b) Benefit of parallel development

Involvement of the whole team in the development of the exhibition ensured that 

education team was aware of textual matters. A benefit of this is that, as the teacher’s 

pack development was carried out alongside exhibit development, amendments could 

easily be made to its text if  an exhibit text was changed.

c) Flexibility of ‘work in progress’ approach to text issues

There was no overall graphics treatment strategy and additions to the text were made as 

and when needed. For example, the introductory panel to the exhibition was 

incorporated into the exhibition development at a late stage.

The matter of text for objects in cases was raised and the subject discussed, but left until 

the objects were placed in the cases. Graphics were then allocated according to where 

the Project Manager felt appropriate. Text for the objects was generated by museum 

staff, whereas text for hands-on exhibits was generated by the concept consultant. 

Possibly, more interpretative texts could have been incorporated into the objects on 

display if there had been an overall graphics communication strategy and object texts 

had been incorporated into the development schedule. There may have been 

opportunities to make references to activities that visitors would have engaged in when 

using the hands-on exhibits, thus strengthening the link between activities and objects, a 

principle aim of the exhibition.

At a late stage in the development of the exhibits, another strategy was added to the 

graphics treatment. It was felt necessary, firstly, to add instructions for each of the 

‘interactive’ exhibits and the concept consultant suggested, secondly, adding a section 

which explained the science behind each of the exhibits. The team and the schedule 

were flexible enough to accommodate these suggestions.

Text for the computer-based exhibits was developed after the programmes were 

developed. In the case of the Pilotage exhibit, the text at the start of programme within 

the exhibit was considerably altered once the exhibit had been tested with a 

representation of the target audience. The programmers had been aware that the ability 

to do this was a pre-requisite and were able to accommodate these changes.
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A4: Keeping on Track: Collaboration

a) Poor collaboration with contracted team  m embers

The fabricators requested information from the development team through the 

designers, as in the case of the weights of the units for the Cannon Ball exhibit. 

Communication within the extended team, which included fabricators, adopted a 

‘Chinese whispers’ pattern, with the potential for messages passed between team 

members to be corrupted or lost and slowed the development process down. The lack of 

control over the fabricators, who were sub-contracted to the designers, contributed to 

this problem.

Poor collaboration between the designer/fabricator ‘sub-team’ and the rest of the 

exhibition team led to confusion over some of the Signalling exhibits. For example, the 

exhibition development team was raising practical issues relating to the sending and 

receiving of messages in the Morse Code exhibit while the fabricators were actually 

making the exhibit.

b) Communication within the exhibition development team

Regular meetings which included the designers, concept consultant, Project Manager, 

Project Assistant, researcher and education team provided a forum for discussing ideas, 

agreeing schedules, monitoring progress and agreeing text and graphics - in short, 

keeping on track. These meetings were very important to the development of the 

exhibition. Meetings where key-members o f the team were not present proved to be 

counter-productive.

c) Liaison with other museum departments

This occurred as was needed, not as a formal part of the exhibition development 

process. The Project Manager did inform senior management of progress and had to 

seek their approval to proceed on a regular basis. However, other departments, such as 

the Maintenance and the Marketing Departments were only contacted if  the team 

identified a specific issue (as in the Diving exhibit), or the departments requested an 

update.
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d) Liaison with an extended team

The designers selected fabricators to construct the exhibits. These fabricators were sub

contracted to the designers, with the exception o f the Pilotage exhibit, which was sub

contracted to the museum. The designers reported back on the progress of the 

fabricators to the exhibition team. However, there was no formal schedule or procedure 

set down for this, and consequently the exhibition team, including the Project Manager 

had loose control. The Project Manager, consequently, was unsure of some of the 

installation dates and details of the exhibits. Had the fabricators been sub-contracted to 

the museum this loss of control of content and schedule may not have occurred. Poor 

communication through a host organisation may lead to resentment through lack of 

understanding and to practical problems arising once an exhibition is open. The latter 

can be explained by a lack of ownership, as those involved in exhibition development 

often move on to the next project soon after the completion of the previous one. It is 

necessary to ensure that someone will assume responsibility for the finished exhibition, 

and this is most easily achieved if the group concerned with the exhibition in the fixture 

have had (or feel they have had) some responsibility for its inception.

e) Positive collaborations

Due to their involvement in the exhibition development process the Education Team 

were able to identify materials that they could use in structured activities in the 

Classroom, a sectioned off part of the exhibition. The Education Team was able to start 

development of activities for the Classroom at an early stage of the exhibition 

development as they were aware of the exhibition content. Duplication of the 

manufacture of special objects such as artefacts for handling meant that costs could be 

reduced.

Team meetings

Team meetings were the forum for discussion between team members regarding 

exhibition development and provided opportunities for members to express opinions 

and concerns. The team meetings also offered opportunities for reviewing text and 

approving images and a significant proportion of time was appropriated for these 

activities. A way of conducting this work process more efficiently may have been to 

circulate material around the exhibition team for their comments, prior to meeting, so 

that the concept consultant would have moved the process on a step.
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However, in view of poor scheduling and lack of focus relating to exhibition 

development, these team meetings may have been a key to ensuring the successful 

development of the exhibition.

Team meetings facilitated the selection of the logo for the exhibition. The graphic 

designer faxed through a number of suggestions (not a common procedure) for 

discussion prior to an ensuing meeting. At the meeting, team members agreed that the 

proposals were not entirely what they were after. The graphic designer had brought a 

number of other sketches, and amongst these, members o f the team spotted one that was 

unanimously decided to be suitable. The graphic designer worked up the sketch and 

presented it at the following meeting where it was approved by the whole team. Without 

the arena of the team meeting, selection of the logo may have taken far longer.

f) Poor collaborations

During the prototype stage

Certain issues relating to the details of exhibits were not resolved during the content 

development stage. These included design-related issues, such as:

• the materials to be used in Cargo Handling;

• the mechanism with which the crane would pick up the materials in Cargo 

Handling;

• the mechanism for hoisting the flags in the Signalling exhibit;

• the development of the mannequins;

• the graphics for the Seafarers.

As it would have been too expensive to build prototypes, it was agreed that formative 

evaluation could be conducted on exhibits as they were constructed. The intention was 

to carry out the evaluations at an early stage in their construction. The designers who 

were responsible for the selection of fabricators assured the team that they would inform 

the fabricators of this condition and the Project Manager was to contact them to 

emphasise this requirement. However, the Project Manager could contact only one of 

the companies. The researcher then contacted the companies who did not co-operate
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with her. The reasons they gave for not wishing formative evaluation to go ahead were 

that they felt that, firstly, the workshop was not a safe place to bring children, and that 

secondly, the exhibits were not at a stage suitable for testing. By the time the exhibits 

were ready for testing they were on the exhibition floor.

g) Collaboration with the Education Team

As the project advanced and the finishing deadline approached, the Education Team 

were asked to take responsibility for certain aspects of content within the exhibition 

itself such as the content for the Time Line. The Project Manager asked the Education 

Team to develop the content for the Pilotage exhibit, but chose not to use their proposal.

During the fabrication stage, the Project Manager visited the fabricators’ workshop and 

was accompanied by the designers, but no one who was responsible for content was 

present. Because the schedule was tight due to previous delays it was not possible to 

include all the relevant parties, and so the content of the exhibits was potentially 

jeopardised.

The Education Team devised the Teacher’s Pack with the support of the exhibition 

team. The concept consultant was not shown the material for the pack until it was at the 

graphic designer’s, which would have made it more difficult to make any changes. The 

concept consultant should have been consulted at an earlier stage.

B: FOCUS ISSUES 

B1: Focus Issues: Objectives

a) Focus on concept development and team collaboration

During the development of the content of the Seafarer exhibits the following topics

were identified as suitable for communication to visitors:

• Motivation for travel

• Hygiene and health

•  Tools and materials

• Food
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• Clothes

• Methods of steering and navigating

• Power

• Stowing things at sea

In identifying these topics early the team was able to focus on the subsequent stages of 

exhibition development. Members of the museum development team and the designers 

were able to select objects that would be suitable and appropriate to the topics.

b) Focus on exhibition development in the context of the larger organisation (the 

National Maritime Museumj

The National Maritime’s Mission Statement for 1992 - 1997 was:

To promote an understanding of the history of Britain and the sea, the story 
o f Time and the historic sites of Greenwich and to provide facilities and 
services attractive to the customer.

Corporate Plan, National Maritime Museum.

The development team kept the mission statement as a focus during the development of 

the All Hands exhibition.

The Project Manager maintained that the development of the All Hands exhibition took 

into account audience survey findings from the museum’s Marketing Department. The 

marketing surveys showed that the museum had a potentially large audience of schools, 

family groups and children on which to focus. The Project Manager said that the All 

Hands exhibition was geared towards these groups, as well as being principally based 

on the collections and bearing the National Curriculum in mind.

c) Poor focus

As time progressed, lack of focus on the purpose of some exhibits resulted in these 

exhibits being under-developed and poorly thought through. Lack of focus can be seen 

in the development of the following:

• Time Line: The function and validity of this exhibit was raised at intervals 

throughout the development process and the issue was not resolved. An area was set 

aside for the Time Line and it was fabricated and installed without fundamental
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issues regarding content and purpose being addressed. The finished exhibit can be 

seen to be more decorative than functional, fun or educational.

• Cannon Ball: During the late stages o f content 

development the exhibition development team 

realised that this exhibit needed further work. It 

was suggested that the extended content of the 

exhibit could relate to the heaviness of the cannon 

balls, but this idea was not developed further. At a 

later date, as the exhibit was due to be installed, 

graphic panels were commissioned to communicate

a new content, related to trajectory, to the visitor.
Image 3: The finished Cannon

Possibly, earlier focus on the exhibit’s content and
Ball exhibit

its further development may have ensured that the 

exhibit did not need to rely on text-based 

communication.

• Pilotage ‘back u p ' exhibit: The content focus of 

the Education Team, with the support of a curator who specialised in pilotage, was 

not supported by the Project Manager. The Education Team reverted to the original 

concepts supported by the Project Manager and developed some content ideas.

These were rejected by the Project Manager, who chose to support the suggestion 

made by the concept consultant who had not been involved in any earlier 

discussions relating to the concepts. Furthermore, the late suggestion was accepted 

and implemented without further discussion, no doubt due to time constraints, but 

possibly jeopardising the intended communication and the sense of a team spirit in 

those staff working on the exhibition.

• Signalling: During the fabrication stages o f development o f the Radio exhibit the 

exhibition development team realised that people cannot communicate by radio if 

two people are speaking at once. The team discussed how this circumstance would 

be received in an exhibition environment, where visitors could easily become 

frustrated if they tried to talk on one radio at the same time as the person at the other 

end was talking on its receiver. The team concluded that visitors would ‘learn’ that 

they needed to establish a way o f communicating to the other person and that they 

would discover that they would need to indicate that they had finished talking and
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that it was the other person’s turn to talk. In reality, this exhibit now runs the risk of 

being perceived by visitors as broken, or alternatively, visitors may feel as if they 

have failed. Focusing on the content of this exhibit at an earlier stage may have 

made it possible to identify ways in which it could be modified, so that it did not run 

the risk of unsuccessful communication with the visitor.

• Diving: Concern over the technical problems related to this exhibit shifted the focus 

away from the development of its concepts and content onto its physical attributes.

d) Conceptual development of exhibition graphics

The development of the graphics suffered from a lack o f focus. During the development 

of the graphic panels for the Seafarer exhibit the graphic designer made a preliminary 

presentation. The graphic designer had not received a formal brief for the project and 

used his own initiative in producing this work. His presentation led to a formal 

specification for the graphics, as his proposals had not been in keeping with the team’s 

wishes. The graphic designer said informally that he felt frustrated by the process, and 

would have liked to know earlier what the objectives for the graphics were. At the 

presentation by the graphic designer the team specified that they would like information 

presented in a chronological order, from history to the present. They also stated that the 

aim of these graphics was to convey a story. The lack of focus at an earlier stage meant 

that time and effort had been wasted by the graphic designer.

B2: Focus Issues: Content development issues

Lack of focus on the content of exhibits helped to contribute to poor design scheduling, 

as in the case of the Diving exhibit.

B3: Focus Issues: Design collaboration issues

The designers lack of collaboration over the mannequins for the Seafarer exhibits 

resulted in the exhibition team being forced to accept exhibits that they were not 

necessarily entirely happy with. During the content development stage o f the Seafarer 

exhibits it was agreed that part of the communication should relate to the clothes and 

materials of different seafarers throughout the ages. It was agreed amongst the 

exhibition team and designers that the mannequins would be used to display different 

materials which could be touched by visitors. Subsequently, the designers felt that the 

materials might be too delicate and would become damaged and need replacing too
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frequently to be practical. In response to this, the exhibition team agreed that the models 

would be made from some other durable material to display the types of clothes worn, 

and materials which could be touched by visitors would be displayed within the 

Seafarer exhibits in ‘swatches’ which could be replaced frequently and cheaply. As the 

Seafarer exhibits were developed the swatches o f materials were not incorporated. The 

exhibition team let this pass. It had been agreed that the mannequins should be as life

like as possible and that their whole bodies should be presented, because the target 

audience would be more likely to identify with them as such. As time progressed the 

designers informed the exhibition team that the mannequins would consist only of the 

torsos and representations of the other parts of the body, made in a sculptural form from 

wire mesh and plaster of Paris. The designers’ interpretation of what was required was 

not in keeping with what had been required by the exhibition development team. The 

exhibition development team failed to focus on the content of these exhibits at a stage 

where it would have been easier to influence the designers. By failing to produce the 

mannequins until the last minute the designers managed to force the rest of the team to 

accept the results of their lack of collaboration.

B4: Focus Issues: Evaluation

a) Formative evaluation

The exhibition development team was keen to incorporate formative evaluation as part 

of the development process for All Hands exhibits. Formative evaluation helps to ensure 

effective exhibits by testing the likely communication in the early stages of exhibit 

development. However, the team’s lack of experience in including evaluation in their 

working processes led to this work being done in a limited fashion at an inappropriate 

time. Historically, evaluation had not been incorporated in the development of other, 

more traditional galleries in the museum. Out of eleven exhibits (counting the Seafarer 

exhibits separately) two were evaluated: Diving and Propulsion. These evaluations were 

conducted at an unusually late stage (after the exhibits had been fabricated) and the 

focus of the evaluations was to highlight any major operational problems and to help 

inform the development of the text rather than to test for communicative effectiveness 

with potential visitors. The fabricators carried out trials themselves on the Propulsion 

exhibit in their workshop.
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The researcher was responsible for devising and implementing the early evaluation of 

the Diving exhibit with the support o f the Education Team. The Education Team 

provided a list of schools and a small selection of them was contacted with regard to 

conducting front-end analysis, which is concerned with testing initial exhibit concepts, 

with a view to conducting further formative evaluation at a later stage. The researcher 

conducted a focus group to gain information relating to the types of things that children 

would like to do in a hands-on exhibition at the National Maritime Museum. On 

reporting back, the development team felt that the results were interesting, but chose not 

to follow up on the findings because they had already decided on the content of the 

exhibition.

Suggestions from the researcher at an early stage o f development that texts could be 

evaluated by carrying out trials of them in a range of schools were not accepted by the 

Education Team as they felt that the range of abilities within classes would render the 

tests useless.

The researcher conducted formative evaluation of the Seafarer with a focus group. 

Models o f some of the seafarer exhibits were shown to the children, and their comments 

recorded. The researcher reported back to the development team, with little effect, as the 

process of evaluation was not sincerely valued by the Project Manager and Education 

Team, probably due to a lack of experience of its benefits. The Project Manager felt that 

she had valuable experience of developing exhibitions and had not conducted formative 

evaluation for previous exhibitions, which had been traditional glass case museum 

exhibitions. The Education Team felt that their experience of working with school- 

groups in the museum, and their professional knowledge of children’s learning was 

sufficient to inform the development process.

b) Misplaced perception of visitor behaviour: the potential for audience advocate 

In the development of the Pilotage exhibit the Project Manager found it difficult to 

accept the concepts identified by the Education Team for the exhibit. In discussion of 

the content of the exhibit she suggested alternative concepts, such as tides and the role 

they play in navigation, to be explored. The Project Manager is recorded to have said: 

“It’s a good teaching point - you could stand there teaching about tides.” The museum 

staff tended towards a perception that all visits to the exhibition would be structured in a
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manner akin to formal school visits to traditional exhibitions, as illustrated in the above 

comment. This is not usually found to be the case when a significant proportion of the 

target audience is family groups, perhaps making up 75% of all visitors. The museum 

staffs perception was one which frequently cropped up during the exhibition 

development process, and was expressed by the Project Manager and other members of 

the team. The prior interpretations of how the exhibition would be used partly accounts 

for the lack of concern, and hence focus, over the communicative effectiveness of 

exhibits, as team members were prone to believe that a knowledgeable figure would be 

there to explain to children. This notion is counter to the philosophy of discovery 

learning which has supported the development o f the hands-on exhibition movement in 

the past. A high-status member of the team, with knowledge o f how visitors behave in 

hands-on exhibitions, and acting as ‘visitor advocate’, would have helped address this 

issue and aid the development of a focus on visitor’s needs and interests.

C: FLEXIBILITY OPPORTUNITIES 

C1: Flexibility Opportunities: Attitudes to new ideas

a) Acceptance

At a late stage in the exhibition development process the exhibition development team 

accommodated a new idea for Cargo Handling. Accordingly, objects of various weights 

were easily included in the design by the fabricators during the fabrication period A 

scale pointer was added to indicate to the visitor whether or not the loading was right.

In response to questions raised relating to the educational validity of the Gunnery 

exhibit, the Concept Consultant suggested revising the concepts in order to focus on 

trajectory rather than the physical difficulties of firing cannons at sea. The team agreed 

to this suggestion and was able to progress to develop the exhibit’s revised content.

b) Rejection

Flexibility was not displayed in response to the Project Assistant’s suggestion of having 

a recorded set of messages, as well as the ability to send your own messages, in the 

Morse Code exhibit. This suggestion was made in response to the raised potential 

problem of visitors not sending messages to one another, and merely pressing the
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buzzer without coding and de-coding. The designers rejected this suggestion as it would 

involve including a sound store in the exhibit.

‘Extension activities* relating to the Cannon Ball exhibit were not incorporated. There 

could have been opportunities to expand exhibit content, for example by providing 

instruments to encourage visitors to compare the different cannon balls. This proposal 

was not accepted by the exhibition development team. The Project Assistant suggested 

that callipers be situated alongside the different cannon balls, so visitors could measure 

and compare their diameters. The exhibit was not developed beyond offering visitors 

opportunities for lifting differently weighted and different types of cannon balls. At a 

later date, supportive interpretation was added through the use of a graphic panel.

C2: Flexibility Opportunities: Attitudes to challenges

a) ‘Laying down the lawVinflexibility

In the face of technical problems with the Diving exhibit, the designers delivered an 

ultimatum regarding their solution. They informed the development team that they had 

visited a member of staff at the Science Museum who was an expert on diving, and had 

discussed alternatives to the Diving exhibit with him. The designers had re-designed the 

exhibit (and in so doing had altered the intended communicative messages) and said that 

if this proposal was not acceptable in terms of the budget then they could see no other 

way that the Diving exhibit could be included in the exhibition.

b) Non committal attitude

In relation to the problem of visitors not decoding messages when using the Morse code 

exhibit, the Concept Consultant informed the development team that if visitors sent and 

received messages without de-coding them, then that was OK. If any de-coding 

happened then this was to be regarded as a bonus.

c) Avoiding the issue

The designers did not acknowledge the problems that they were having with the 

development of the mannequins for the Seafarer exhibits, and the exhibition 

development team assumed that they were being developed as earlier discussed with the 

designers. A month before opening it became apparent to the development team that the 

mannequins had been quietly ‘dropped’ by the designers. The Project Manager was very
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anxious. The Concept Consultant contacted the designers to say that the mannequins 

had been included in the exhibition as far as the Museum was concerned, and were 

regarded as an important feature in the Seafarer section. The designers agreed that they 

would get the fabricators of the Seafarer area to mock up one of the models, to be 

approved by the exhibition development team. The team was, in effect, forced to accept 

these models, due to the limited time left to produce them. If regular viewing o f design 

proposals had been made this situation would not have arisen.

The designers were requested on several 

occasions to propose how graphics would be 

fitted to the Seafarer exhibits. They were 

requested at the content development stage, but 

failed to respond. They were asked again during 

the period when the exhibits were being 

fabricated and made a proposal which consisted 

of black text on a white background, fixed with 

double-sided sticky pads. Opportunities for 

integrating exciting and creative graphics into Image 4: The mannequin used

the exhibits may have been lost due to the in the Explorer Seafarer

designers' failure to respond at an earlier stage to exhibit

the challenge set them.

The Time Line in the exhibition was discussed many times during the development 

process. Failure to tackle the conceptual problems it presented resulted in an ‘exhibit’ 

that was not developed alongside others and consequently appears to be ‘tacked on’ to 

the exhibition.

The lack o f early decision-making regarding the content o f the Diving exhibit resulted 

in the fabricators taking the lead in conceptualising its content development. Thus the 

communication potential o f the exhibit may have suffered.

In selecting models for the Seafarer exhibits, the development team did not make clear 

to the designers the size o f the cases required. This resulted in a model particularly
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suitable for the Cargo Handling exhibit having to be replaced with another, less 

suitable, one as the former model was too big for the case designed for it.

C3: Flexibility Opportunities: Division of attention to different classes of 
exhibits

During the period when fabricators were being selected, the exhibition development 

team decided that low-tech ‘back-up’ exhibits should be developed for the two 

computer-based exhibits (Gunnery and Pilotage) in case of their failure during use. 

During the development of these two ‘back up’ exhibits it became apparent that their 

status was lower than the ‘main’ exhibits and their development processes were 

haphazard and vague.

In the case of the Gunnery back-up exhibit (Cannon Ball exhibit) the content was not 

developed to its full potential as most of the discussion centred on how the cannon balls 

could be picked up by visitors without the danger of them dropping them. This safety 

problem was resolved by the use of air rams which involved the cannon balls being 

placed on rods so that they could be lifted about 4 or 5 cm and then released, without 

crushing anything. The time and money spent developing this mechanism seems to be 

disproportionate to the content of the exhibit (a comparison of cannon fodder) and the 

amount of interest the exhibit appears to generate in visitors.

The Pilotage ‘back up’ exhibit’s conception appears to have been somewhat random. 

As the designers designated a vertical space for the exhibit, physical problems were 

encountered in presenting the intended communication. One suggestion included 

magnetic paths that visitors could follow with a metal ‘ship’. Because the exhibit was 

on the vertical plane these would have had to be attached by string, otherwise they 

would have fallen off the board. The Education Team revised and refined the concepts, 

consulted a curator specialising in pilotage and navigation, and presented their ideas to 

the Project Team. At this stage it was essential that the exhibition development team 

agreed on the exhibit, otherwise it would have to be dropped. The concept consultant 

listened to the proposal and made another alternative proposal which was immediately 

accepted, with no further discussion, by the Project Manager.
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C4: Flexibility Opportunities: Budget Issues

The cost o f the Pilotage exhibit was 

£29,000, including framework, but not 

cladding. It was intended that this 

exhibit could be used by more than 

one person. The exhibit can actively 

engage up to three visitors, although 

two o f these roles are very subsidiary.

The exhibit does not seem to create 

the opportunities for collaboration and 

observation that it might have done.

The high-cost of this exhibit and the 

fact that it is one of the five main interactive exhibits in All Hands would suggest that it 

should entertain more visitors. The nature o f this exhibit contributes to the impression, 

revealed during summative evaluation, that visitors described o f the exhibition being 

very busy and that it was difficult to get to use the exhibits, as revealed in the survey 

conducted in November 1995 (see Appendix 2).

The cost of the Gunnery exhibit was £35,000, which breaks down as £9,000 for 

programming and £1,000 for licensing, with the remainder spent on the computer 

hardware, cannon and its mechanisms and the surrounding structure. The Gunnery costs 

were reduced during the exhibition process by removing the attractor loop from the 

software, which resulted in a saving of £1,400. The cost of the Cannon Ball exhibit was 

included in this price. The Gunnery exhibit offers two visitors the opportunity to 

actively engage in the exhibit. This is a popular exhibit and visitors enjoy watching 

others and collaborating. However, the design o f this exhibit limits the number able to 

do this as the activity is enclosed in a fake turret. A large proportion o f the budget was 

spent on this surrounding structure, which actually does the exhibit a disfavour in the 

exhibition.

The Propulsion exhibit cost £12,500. The five major interactives (Pilotage, Gunnery, 

Propulsion, Diving and Cargo Handling) cost £111,000.

Image 5: The Pilotage exhibit
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C5: Flexibility Opportunities: Project Control

a) Linear approaches to development

Problems arising due to the lack of focus of attention on the adequate progress through 

the developmental stages of the Diving exhibit were exacerbated by the exhibition 

development team structure. The team set-up was described by the Project Manager in 

Figure 6. Other team members agreed that this was indeed how the team worked, with 

the Project Manager acting as the focal point for all activity. In describing the set-up the 

Project Manager was keen to mention that each of the other members of the team did 

not liaise around the team with each other but through her. Consequently, there was no 

communication around the circumference, each part o f the team was isolated at the end 

of a ‘spoke* and communicated through the ‘hub’ (the Project Manager).

Figure 6: Team set-up as described by the Project Manager of the All Hands 

exhibition, National Maritime Museum

Concept consultant

Museum management

Project manager 
and assistant 
(museum staff

Design consultants

Specialists - from 
museum and others

Museum education 
department

During the development of the All Hands exhibition it was apparent that team members 

with little or no experience of exhibition development, lacked the confidence to 

challenge the Project Manager because they respected her superior experience and 

judgement in the field. However, a more collaborative team approach may have over

ridden some of the problems that arose during the development of this exhibition, not
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least by allowing the inexperienced to gain confidence through participation in 

responsible decision-making.

b) Responsibility and control

The Education Team was reactive rather than pro-active members of the exhibition 

development team, commenting favourably or critically on proposals that they felt were 

under their jurisdiction. It was usual for the Project Manager to make changes to exhibit 

text or content and for the Education Team to approve such changes. As such the 

Education Team were not in a position where they had to take responsibility for making 

decisions regarding the content of the exhibition.

The concept consultant was responsible for developing the exhibit concepts and content 

and drafting the exhibit texts. The concept consultant was accommodating and flexible 

in his approach. For example, he would draft different versions of text to allow the team 

to choose the style or approach they liked most.

The responsibility for developing mechanisms to operate exhibits was left for the 

fabricators to resolve. The designers did not provide them with detailed design 

drawings. This approach requires careful monitoring to ensure that fabricators do not 

make physical changes to an exhibit which may alter its intellectual communication. For 

example, the mechanism for raising the flags in the Signalling exhibit was left to be 

developed by the fabricators, and the method for raising the flags may have had an 

implication with regard to how many messages could be sent. The Project Manager 

resumed responsibility by raising the issue to ensure that the designers check the 

progress of this exhibit with the fabricators. An example of relinquishing responsibility, 

and the consequences, may be seen in the development of the Propulsion exhibit. The 

fabricators became responsible for the development of the exhibit and the designers 

failed to update the team on progress. As a consequence, the exhibit was built with a 

plinth, which was out of keeping with other exhibits and not in line with museum policy 

regarding access for all visitors.

Poor decision-making negatively affected the development of the Diving exhibit. This 

poor decision-making could be attribiuted to a lack of responsibility by the designers.
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c) Conflict

Creative conflict was not encouraged by the Project Manager. During the development 

o f the All Hands exhibition there was little professional conflict of any sort between 

team members. Although this ensured a more socially peaceful and harmonious 

development process than one wrought with conflict, it may have resulted in a less 

creative approach to the development of exhibits.



CHAPTER SIX : THE SCIENCE MUSEUM, LONDON, UK

The Science Museum, London, is the heart o f the National Museum of Science and 

Industry. Its collections record the emergence of the first industrial society made 

possible by the blossoming of science and technology. It offers rich and diverse 

collections which are displayed in order to offer an insight into the fundamentals of the 

modem world.

The Science Museum is situated at South Kensington next to the Natural History 

Museum and opposite the Victoria and Albert Museum. It covers seven floors and has 

more than 40 individual galleries. The Science Museum welcomes over a million 

visitors a year. The galleries display over 15,000 objects from the museum’s collections. 

It also has hands-on galleries designed specifically for children and school groups.

These are Launch Pad and Flight Lab.

In 1993 the Science Museum started the refurbishment of the Children’s Gallery which 

had been open for over fifty years. A lack of facilities for the large number of school 

groups visiting the museum had been identified and it was planned that the Children’s 

Gallery would be transformed into an ‘eating, greeting and meeting’ space called The 

Basement, specially dedicated to group visitors. The School’s Entrance was also 

refurbished. Two new exhibition areas dedicated to specific age ranges were allocated 

within The Basement and another area on the third floor of the museum. The two 

exhibition areas in The Basement are Things, a hands-on exhibition for 7-11 year olds 

and The Garden, a hand-on exhibition for 3-6 year olds and On Air on the third floor is 

aimed at teenagers.

The research at the Science Museum involved a study of the exhibition development 

process of The Garden. This exhibition was part of the £4 million refurbishment of the 

Children’s Gallery situated in the basement of the Science Museum. This study shows 

the development of a hands-on exhibition in the context of other related projects being 

completed simultaneously.



A: 'KEEPING ON TRACK’ BEHAVIOURS

A1: Keeping on Track: Concept development

a) Input from experts

In July 1993 the Head of Education at the Science Museum approached a group of 

education researchers based at Leeds University who specialised in describing 

children’s ‘alternative frameworks’ to science-based topics. The Leeds University 

researchers had conducted investigations into the ways in which children of differing 

ages view scientific phenomena, and had researched the different concepts about 

scientific phenomena held by different age groups.

The exhibition development team was then at the stage when the Project Manager’s job 

was being handed over to a new person and a design consultancy had just been engaged. 

The exhibition development team asked the Leeds University researchers to comment 

on the design brief. A session was held offering opportunities for the Leeds University 

researchers to make comments and suggestions, and the exhibition development team 

was able to discuss the brief with them. The in-put from the Leeds University 

researchers, at this stage in the process, was especially helpful because it forced the 

exhibition development team to acknowledge potential problems and to agree on some 

answers to a number of conceptual issues relating to the exhibition. The designers were 

present at the meeting with the Leeds University researchers and it helped them to come 

to grips with, and begin to understand, a number of important communication issues. 

These issues related to the following:

• young children’s psychology,

• gender,

• safety,

• the relationship between the child and accompanying adults, and

• current thinking regarding children’s conceptual thinking relating to science.

The meeting empowered the designers. It gave them a sense of ownership over 

solutions to these communication issues as they were able to state their case and have 

their queries answered by ‘the experts’. The Leeds University researchers .offered a
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unified approach to young children’s thinking, supported by the research they had

conducted.

The following conceptual issues were raised and resolved as a result of the exhibition

development team consulting the Leeds University researchers:

• That the exhibition would aim to help adults and children communicate on the same 

level.

• That exhibit concepts should not limit the scope of use of the exhibits by prescribing 

their purpose. That is, developed exhibits should be open-ended in nature in order to 

encourage exploration at different levels.

• That the exhibition should aim to provide an environment where children can play 

alongside one another and learn from each other, as learning from peers reduces the 

gap between the ‘expert’ and the ‘novice’.

• That an orientation space to gather groups at the start and end of their visit would 

provide a valuable opportunity for children to focus and reflect on their experiences 

within the exhibition.

• That each of the ‘zones’ in the exhibition (i.e. water, building and sound and light) 

should have a different atmosphere, and that these atmospheres could be created 

with light-colour and light-intensity.

• That the Sound and Light Zone should provide an alternative, more reflective and 

quieter atmosphere in contrast to the more active environments of the Building Zone 

and Water Zone.

• That the exhibition should not be purely science-based. That is, the exhibition 

should contain an underlying theme of science and technology, but include other 

aspects relating to young children’s development, such as social skills, language 

development, maths skills, aesthetic appreciation etc.

• Nonetheless it should be evident that the exhibition was about science and 

technology and these subjects should be promoted in an entertaining and interesting 

way.

• That the exhibition development team should aim to ensure that the experiences 

available in the exhibition related to children’s (and adult’s) every-day experiences.
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b) Difficulties in concept development

Following on from the issue of ensuring that potential experiences related to visitor’s 

every-day experiences, the exhibition development team experienced some difficulties 

in developing the basic concepts for the Sound and Light Zone. This zone differed 

conceptually from the other two zones within The Garden - the Water Zone and the 

Building Zone - as these deal with concrete and physical realties o f which children can 

be expected to have had knowledge and tangible experience.

The development o f concepts for the Sound and Light Zone 

In November 1994 the concepts for the Water Zone were defined as:

• creating opportunities to explore water diversion and water flow;

• providing altered perspectives through w ater;

• providing opportunities to look at drips and shadows;

• providing opportunities to explore water wheels, pumps and other water-moving 

devices and also air-bubbles.

The Building Zone's concepts were identified as:

•  providing opportunities for planning and building;

• creating environments for co-operative play;

• exploring different mechanisms for moving objects up and down and on the 

horizontal;

•  providing opportunities for exploring different materials.

During the exhibition development problems in establishing the purpose and aim of the 

Sound and Light Zone were encountered, because the concepts were felt to be less 

tangible, with more scope to for in-depth expansion than in the other two zones. The 

design brief indicated that the zone would be used for sound activities with an area set 

aside for storytelling. The problem lay in providing sound activities which would not 

encourage noisy, banging behaviour with little cognitive stimulation in the unstructured 

environment of the exhibition. The exhibition development team was also keen to 

provide activities which young children cannot experience at home and at playgroup,
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nursery or school. Additionally, it was hard to envisage the use of the storytelling space, 

which demanded quiet so children would not be distracted, alongside a potentially noisy 

and loud environment.

In September 1994 the exhibition development team decided to re-think the concepts, 

and using the advice given in July by the Leeds University researchers, focused on 

creating a different atmosphere using sound and light. It was intended that this would 

help to provide the conceptual focus for physical and cognitive activities. Problems 

arose in identifying concepts relating to sound which were relevant to the target 

audience and could be imaginatively translated into a series of innovative hands-on 

exhibits.

Identifying concepts

Concepts relating to light were easier to identify, possibly because more exhibits 

relating to this topic with a younger age group have been developed elsewhere. The 

exhibition development team was able to identify concepts such as reflections, shadows, 

contrasting light and dark and exploring different sources of light as suitable concepts 

for the 3-6 year old age group. The exhibition development team felt confident of their 

ability to deal with these concepts and suggested ways that they could be embodied in 

hands-on exhibits.

However, the exhibition development team tended to focus on the content, rather than 

the concepts of the sound exhibits, as these had been specified in the design brief. Thus, 

the aims of the sound exhibits were not reviewed for a significant period. The exhibition 

development team described the sound exhibits’ content as follows:

• making sounds in a range of ways (i.e. hitting different objects with different 

materials);

• matching sounds to pictures (through formative evaluation this activity was found to 

be conceptually difficult and not particularly rewarding for the age-group);

• recognising different sounds;

• providing a variety of sounds to listen to;

• linking listening with ears;

• providing opportunities for experimenting with and experiencing sounds.
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The designers interpreted the design brief and offered their own proposals. It was 

necessary for them to adapt the brief and, as they did so, they digressed from the brief 

and, as there were no clear concepts set out, their proposals tended to be unsuitable for 

the age group, or insufficiently interesting as hands-on exhibits. There appeared to be a 

creative impasse.

Reviewing concept ideas

In November 1994, the Project Director suggested that the exhibition development team 

should approach a company which had developed some interesting and novel 

electronic-based sound and light exhibits for a general audience, which had been 

included in the Japan exhibition at the Victoria and Albert Museum a few years 

previously. The Project Director agreed to pay for the company to develop some 

concepts out of a budget separate to that allocated for exhibition development. The 

Garden design consultancy and exhibition development team could then work up these 

ideas.

Although the ‘new’ company had little experience of young children, the Project 

Manager briefed them clearly as to the needs and interests of this group, and it was felt 

that their previous experience was diverse and adaptable enough to be relevant to the 

solution of the creative impasse. Perhaps in the briefing of this company, the Project 

Manager was forced to sum up what was wanted from these exhibits, and, in so doing, 

began to reformulate the concepts for the exhibits. The company produced a number of 

interesting and creative ideas for sound and light exhibits, which helped the exhibition 

development team to move forward in their thinking.

However, the proposals made by the company required further concept work, before 

they could be content developed as exhibit ideas, and the team was eventually forced to 

review the concepts to be addressed in this part of the exhibition. The proposals made 

by the company helped shape the new concepts and to incorporate more innovative aims 

and objectives. Once the concepts were reviewed the team was much more easily able 

to develop exhibits to communicate those concepts. The concepts identified were:

• to create opportunities to identify and play along to different rhythms;
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• to include music from other cultures;

• to provide opportunities for creating sounds with technology not usually available to 

this age group;

• to create opportunities for visitors to hear and manipulate the sound of their own 

voice;

• to provide opportunities for visitors to try different sorts of ‘instruments’;

• to show that sound does not travel in straight lines;

• to show that sound can travel through materials.

Outcome

The late concept development of the Sound and Light Zone led to a delay in 

programming, and consequently late delivery of design drawings, which may have 

impacted negatively on the progress in the main contract.

A2: Keeping on Track: Content Development

a) Issues relating to the imposition of form on content and concepts 

The exhibition development team decided that structure in the Building Zone should 

provide an attractive and unusual feature for visitors to focus on as they entered the 

exhibition. In their first responses to the design brief the designers had proposed an 

over-size up-turned flower-pot, suspended from the ceiling under which groups could 

be briefed. It was felt that this would present a daunting experience for young children 

who would have just entered the exhibition, and would be likely to be overwhelmed. 

The Project Manager suggested a feature which would be recognisable, but would also 

have activities which would empower children, by giving them the opportunity to do 

something which they are not normally allowed to. The Project Manager had in mind 

the cab of a digger, in which visitors could sit and operate the controls. The designers 

presented a fluorescent pink skip. The Management Group approved this, but in effect 

the exhibit’s form had been decided upon before its concepts had been formulated, 

because what visitors were going to do inside the skip was not yet decided. The 

exhibition development team agreed that the Skip would provide a space for younger 

visitors and adults to gain some peace and quiet. The objectives for the exhibit had to be 

revised due to the physical form selected by the designers. As a result, an exhibit which 

was originally intended to provide a foc;al point to the exhibition, and was to be exciting
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and stimulating, is now meant to provide a quiet reflective space for children and adults. 

In practice the Skip is often used in a boisterous way and children in groups are often to 

be found climbing over it. In this usage the exhibit reflects the intended content, but 

provides an inappropriate setting.

Late additions to content

A number of small exhibits were incorporated into the exhibition content at a late stage. 

The lateness of their inclusion resulted in them simply not being included or left partly 

finished, due to there not being enough time. The half-completed or under-developed 

exhibits remained the same for two years, either on the agenda, or partly installed on the 

exhibition floor, despite being relatively simple to complete. These exhibits would have 

been additional ‘touches’ to the content of the exhibition. They include ideas such as:

• A light projector and gobo to project a welcoming image onto the floor as visitors 

enter.

• A sound store triggered by breaking a beam to encourage visitors to walk on a 

textured mat to dry their feet when leaving the Water Zone.

• A range of textures on the walls in the Building Zone to encourage visitors to 

consider the textures of real building materials.

• Stools with sound stores, triggered by people sitting on them, to be placed around 

the exhibition for adult seating.

A3: Keeping on Track: Text issues

a) The development of the concepts and content for the graphics for The 

Garden

The original design brief produced by the first Project Manager of The Garden included 

a limited section outlining the aims of the graphics. The aims focused on providing 

support and reassurance for adults with children. The design consultancy budgeted to 

include an outline scheme for graphics for The Garden.

A communication strategy was devised by a member of The Garden content 

development team from the Education Unit in March. This detailed strategy described 

three levels of information for visitors;:
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• Exhibit text: These graphics would aim to appeal to adults and children to read 

together. The aim would be to help visitors use the exhibits. It was proposed that 

there would be labels next to exhibits where necessary (in poem form) and words 

applied on exhibits where appropriate.

• Introductory panel would describe the aims of the area with the intent of assisting 

adults in realising the worth and importance of their children’s play.

• Information panels: The proposals for these panels followed on from proposals in 

the design brief, which pointed towards helping adults to understand children’s play 

and to find ‘ways in’ to their children’s play in order to move the children on in their 

cognitive processes. In the design brief the proposal had been for a frieze at adult 

height around the exhibition space. However, due to the exhibition design and the 

amount o f information that the team wanted to convey, it was felt that three 

information points positioned at strategic points throughout the exhibition would 

provide this resource for the adults accompanying children.

Other graphic communication opportunities were identified, such as providing 

opportunities for counting, matching and sorting. Some of these concepts were included 

in the final exhibition by means of stencils which were integrated into the exhibition.

In the design brief, the proposals for the graphics had been scant. When the 

communications strategy was developed in March the team member responsible for this 

task was able to build on the content and design development achieved in the 

intervening period. As the content of the exhibition had been re-defined considerably 

during the early stages of development, the communications strategy became more 

focused and definitive.

To develop the concepts and produce the graphics, The Garden exhibition development 

team recruited a graphic designer, who was proposed by the design consultancy.

In July 1995 the Project Manager organised a timetable for graphic production. She 

liaised with the graphic designer as to the length of time required to produce the 

graphics and from this was able to liaise with the member from the Education Unit to 

produce the text in time for production.
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b) Co-ordination between team members

The graphic designer and content development team wished to apply words directly on 

exhibits to reinforce actions and names for things. The Project Manager and Project 

Assistant identified areas where this would be possible and discussed with the designers 

how the lettering could be applied. As a result o f this discussion, it became apparent that 

few opportunities for this application existed, because the design of the exhibition had 

already been agreed. If the request for the lettering applications had been made during 

the design development stage it may have been possible to include them. As it was, 

there were few places where it would have been possible to carry out this kind of 

application, and as it was felt that this would be ‘messy’ and ineffective the concept was 

dropped.

A list o f ‘poems’ was sent to the designers at the end of April 1995 so that the panels 

could be integrated into the exhibition. Panel locations were provisionally identified but 

because the exhibition design was constantly evolving the final locations were decided 

once the exhibits had been installed. A close integration between the development work 

o f the graphic designer and the design consultancy, through the Project Manager, was 

necessary to ensure that locations were appropriate and achievable.

c) Implications of delays in the exhibition development process

Deciding the format for the Information Points for parents took longer than anticipated. 

Once the Education Unit and the exhibition development team had agreed their purpose, 

the designers were requested to design an interactive unit to house the text and graphics. 

The late resolution of the details of the Information Points meant that, at that time, the 

designers were very busy on-site with the main contractors and dealing with fabrication 

and technical difficulties. A design concept for the Information Points was very 

prominent in the mind of one of the designers. The Project Manager suggested that a 

fabricator should work with the designer to develop the Information Points. At this 

stage, due to the vast amount of work to be completed for Project 95, and the limited 

number of interactive exhibit fabricators, there was no one available to do this. The 

project was now at a stage where it inappropriate to seek out and initiate other fabricator 

companies as this would have been too time-consuming.
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It was agreed that the Information Points for parents would be added to the exhibition 

after opening. All the work was gathered (text, images and a clear conceptual drawing 

from the designers) and passed on to the Education Unit once the Project Manager 

ceased employment at the Science Museum. Finally, the Information Points for parents 

were not installed in the exhibition, despite their relative low cost of fabrication and 

installation. This is a common feature of exhibition development. That is, elements of 

the exhibition which are not completed before opening, or left to be installed once the 

exhibition is open, are often neglected and do not reach the exhibition floor, despite the 

work which has been carried out on them. Assisting adults to understand children’s play 

was a key objective of the graphic element described in the design brief. This ‘story’ 

clearly identifies how elements, which are regarded as important ‘messages’, can be 

excluded from the final exhibition. This is why ‘keeping on track’ is so important in 

ensuring that exhibitions include all intended communications.

d) Poor collaboration

Due to the volume of work created by the fabrication of exhibits and the main 

contractor’s presence on-site, the designers were not able to devote much time to the 

consideration of graphics. So, the Project Manager and the graphic designer worked 

very closely together and the Project Manager constantly updated the designers on 

progress. Although there was no significant problem, had the graphic scheme and text 

been developed earlier, possibly at the detailed design stage, the designers might have 

had more input, which would have led to a more integrated graphics scheme.

e) Lack of expertise in writing exhibition graphics

The generation of text for the graphics was a time-consuming process. The member of 

the Education Unit who wrote the communications strategy for The Garden was 

initially responsible for text generation. She generated a number of ‘poems’ as exhibit 

text. The Project Manager for The Garden felt that the poems were not wholly 

appropriate as exhibition text as some o f them did not promote activity or questions, 

features identified as suitable for inclusion in graphics for an exhibition for 3-6 year 

olds. The Project Manager wrote additional poems and made amendments to existing 

poems. These texts were then presented to visitors for formative evaluation. The 

comments from the formative evaluation reflected the Project Manager’s concerns since 

visitors responded positively to poems which asked a question or prompted action. The
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Education Unit team member also wrote draft introductory panels for the zones. The 

Project Manager felt that it was necessary to re-write the texts for these panels because 

their style was ‘bookish’, inappropriate and not low-key enough for the exhibition.

Generation of text for the information panels was delegated to an outside contractor 

who specialised in early years learning. This contracted was selected by the Education 

Unit who paid for her time, as it had become the responsibility of the Education Unit to 

produce text for The Garden exhibition, and they did not have the staff resources 

available within their team. The Education Manager and Project Manager briefed the 

writer. Specific requests to write in a light-hearted and ‘catchy’ style were emphasised. 

However, because the writer had no previous experience of writing exhibition copy, the 

Project Manager requested that the draft text be re-written several times. After three re

writes the Project Manager took the final draft and re-wrote it in a style she felt to be 

suitable for the exhibition. Liaison with the Education Unit as to content accuracy was 

maintained during the drafting of the text.

A4: Keeping on Track: Collaboration

a) The context of the development of The Garden a s  part of Project 95

The development of The Garden took place in the context of the re-development of the 

Children’s Gallery, situated in the basement of the Science Museum, to provide better 

services for school and family groups as part of Project 95. The following table 

indicates the extent of the work which was being carried out alongside the development 

of The Garden. The Garden was designed primarily for 3-6 year olds and the adults 

accompanying them, and also made provision for, and bore in mind, the younger 

siblings that might accompany these children in family groups. Table 6 shows the extent 

of other work being carried out as part of Project 95, of which the development of The 

Garden was a part.
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Project 95 Personnel Structure

The structure of the overall team for Project 95 was described by the Basement Project 

Manager in February 1994 as indicated in Figure 7.

Figure 7: The overall team structure for Project 95 at the Science Museum

Senior
M anagem ent

Director 
T rustees

Design 
co nsu ltan ts
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Design
Head of Design 

Project 95 
Manager

Education
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Education 
Education 
Manager

C onten t & 
Com m unication
Exhibition teams

At this stage, it is evident that there is a split between those responsible for developing 

the concepts for the exhibition (the teams) and those responsible for realising the ideas 

(for example, the design consultancies, Quantity Surveyor). That is, Figure 7 indicates 

that the realisers are outlyers o f a central determining configuration.

Stretched responsibilities of individual Project 95 team members

The extent of the responsibilities of Project 95 team members resulted in some members

being unable to attend all update meetings, and therefore being unable to comment on
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all proposals made at missed meetings. There was not always time or the means to 

communicate the latest developments at alternative times to absent colleagues from 

meetings. Thus, some decisions were acted upon without the full approval of the 

management team. Individuals took notes at the meetings by, but these were not 

necessarily circulated as minutes. For example, the proposals for the design of the 

Mirror Sculpture were not approved by the Head o f Design, as he was not able to attend 

the meetings when this exhibit was discussed. Later, he did not have the opportunity to 

express his opinions regarding this exhibit and he felt that the resulting exhibit did not 

fit in with the design of the exhibition. Eventually, he paid to have a replacement exhibit 

commissioned.

The problems created by the work overload o f members of the Management Group staff 

could have been avoided if minutes had been taken at meetings and then circulated to all 

concerned. This would have provided a clear record of decisions made, and would also 

have enabled those unable to attend the meeting to update themselves on progress and, 

if  appropriate, take action on issues that they felt had been missed.

Additionally, other meetings running late or attendees arriving late sometimes delayed 

meetings. Meetings were held in the Project Director’s office, and those waiting for the 

meeting to begin felt that time was being wasted. If  a central Projects Office had existed 

where all exhibition development took place resources may have been maximised as 

attendees of the meeting waiting for others would have been able to update themselves 

on progress by looking at work-in-progress (exhibition plans, prototype exhibits and 

drafts for text). Additionally, exhibition development team members might have been 

able to continue with their work until all attendees of the meeting were present.

Clarification of roles

At the beginning of 1995, the Project Director sent a memorandum to team members 

within the Science Museum clarifying areas of responsibility. The Interactive 

Development Unit (IDU) Manager was made Assistant Project Director. There was no 

clarification of the roles of consultants associated with exhibition development, such as 

the Quantity Surveyor, Mechanical and Engineering consultants. The team set-up at this 

stage is described in Figure 8.
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At the beginning of 1995 discussion was entered into over the allocation of 

responsibilities regarding the realisation of the proposals for The Garden. The IDU 

manager was concerned over the interface between the different elements of the 

exhibition - the hands-on exhibits, the structure, the environment and the interface 

between these aspects.

The Garden Exhibition Development Team

The team structure underwent a number of changes during the exhibition development 

process, in addition to extra people becoming involved as the project developed.

Table 7: The changing structure of The Garden exhibition development team.

Start 

date for 

stage

Stage of

exhibition

development

Outcome of stage Details of the team

Jan  94 

W eek 1

Front-end

analysis

Results of family needs 

survey

The Garden Project Manager 

based in Education Unit 

working with a small team 

consisting of Education Unit 

staff.

July 94

Week

27

Concept

development

Design brief The Garden Project Manager 

liases with Head of Design to 

produce the design brief. 

External design consultancy 

selected

July 94

W eek

29

Participant observation begins

Aug.

94

Week

31

Front-end

analysis

Results of focus group 

meetings

A new Garden Project 

Manager (ex-Science 

Museum) to take over from the 

existing Garden Project 

Manager

Oct. 94 

Week

Content

development

Revised description of 

the exhibition by

New Head of Exhibit 

Development (IDU Manager)
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Start 

date for 

stage

Stage of

exhibition

development

Outcome of stage Details of the team

40 Project Manager. 

Layout drawings of 

exhibition

Location of exhibits by 

external designers

joins the Science Museum

Jan  95

Week

56

Formative

evaluation

programme

Revision of exhibit 

content

Collaboration with in-house 

fabricators is initiated at this 

stage

Feb. 95

Week

59

Exhibition

design

Detailed drawings of 

exhibits by eternal 

designers

Other departments of Science 

Museum become increasingly 

involved from this point until 

the end of the project

M arch

95

Week

65

Fabrication Exhibits Main contractors selected 

Fabricators selected and 

become part of a ‘sub-team’

May 95

Week

73

Installation Exhibits installed in 

the exhibition

In The Garden project, participant observation commenced just before the stage when 

The Garden Project Manager’s position changed hands (Week 31).

It is interesting to note that the original team developed the concepts and design brief 

and another team developed the content. The second team went on to produce the 

exhibition with little continuity of staff from the original team (only one member of the 

original team remained involved in the project, and that on a part-time basis). The 

resulting exhibition differed significantly from the one described in the design brief.
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The design brief produced by the original team was criticised by the selected design 

consultancy. They commented that it was too extensive and beyond the realms of the 

budget. Many of the proposals in the original design brief were revised when it came to 

translating the concepts into three-dimensional forms. The original team had had little 

experience of exhibition development and was mostly from education backgrounds.

This perspective may have caused them to view the exhibition as a more structured 

environment than it should be and so their exhibit ideas were based on ‘led-activities’. 

By this expression, I mean that the team developed ideas for exhibits which relied on a 

leader or teacher giving the impetus for an activity, as in classroom-based activities. A 

similar situation was noted at the National Maritime Museum. The Garden Project 

Manager who took over had experience of developing hands-on exhibitions and aimed 

to develop exhibits which could be entered at different levels, with or without a ‘leader’.

The addition of new team members to The Garden exhibition development team

The addition of new team members had a number of effects. Firstly, the new team 

members - the Project Manager, the IDU manager, and the design consultancy - who 

were ‘outside’ the culture of the institution, may have been more motivated and more 

anxious to prove themselves. Secondly, the designers were new to designing hands-on 

exhibits and, at the beginning of the project, conflicts over the needs of the target 

audience and the scope of the design were frequent. Thirdly, the newness of the team 

may have led the members to question and challenge assumptions which had been made 

by previous team members, thus opening up possibilities for exploring alternative 

approaches.

The new team members’ lack of experience o f the Science Museum’s institutional 

procedures was compensated for by the inclusion in the team of an experienced project 

worker (the external contracts manager) who acted as an interface position between 

outside consultants and the museum departments. However, this interface could not 

mesh all the gaps and consequently there were occasions when problems arose as a 

result of garbled communication through the interface and gaps within it.

The fact that a new team was formed meant that some time passed before all the roles of 

each team member were clearly identified.
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Team structure and functioning

In November 1994, at the point when the Project Manager’s position was handed over, 

the design consultancy was engaged, and the new IDU manager had assumed his 

position, the team set-up was described by the new IDU manager as:

Figure 9: A description of the team set-up for The Garden

Senior
m anagement

Project leader

Fabricators
Content

team

Figure 9 describes the team structure accurately enough during the content and design 

development stages. Weekly update meetings were arranged for the Project Manager to 

inform the Management Group (Project Director, Project Manager 95, Head of Design, 

Head o f Education, Education Manager and IDU manager/Assistant Project Director). 

These meetings provided opportunities:

•  For the Project Manager to inform Management Group of how the content and 

design development were progressing and to seek approval.

• For the designers to make presentations of new designs and seek approval.

• To identify potential problems and initiate action to solve them.

• To brainstorm ideas relating to content development.
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• To confirm that content development was in line with the original concepts, and 

where this was not possible, to identify alternative concepts which would be 

achievable in an exhibition environment.

• For the Management Group to assess that exhibition development was proceeding 

according to the programme and within the budget.

• To invite outside agencies, such as the Fire Officer, Safety Advisor and Quantity 

Surveyor for their advice, approval and comments.

• To provide an arena for discussion regarding the selection of contractors.

The Project Director (Assistant Director, Science Museum) then reported on progress to 

the Director and Trustees of the Science Museum.

b) Liaison between The Garden Exhibition Development Team and the rest of 

the Science Museum.

At the stage when external contractors were being considered for selection, the Project 

Director appointed a member of the Science Museum staff to act as external contracts 

manager. The function of this position was to liaise between external contractors and 

relevant departments within the Science Museum, such as those o f Estates, Maintenance 

and Building Control. The member of staff was selected because he had extensive 

knowledge and experience both of the departments and the information they could 

provide, and that they required, relevant to the project. The IDU manager was 

responsible for instructing the external contracts manager as to his duties. The external 

contracts manager was responsible for similar liaisons with other projects included in 

Project 95, as well as The Garden. The external contracts manager liaised with The 

Garden exhibition development team primarily through the IDU manager and, 

secondly, through The Garden Project Manager.

The relationship between The Garden Project Manager and the ID U  

The IDU Manager was responsible for organising the programming of exhibition 

fabrication. The IDU manager delegated this task to one of the IDU staff (called the 

IDU programme manager) and requested that The Garden Project Manager liaise with 

this member of staff to review progress.
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Because there were other projects with other deadlines and demands on the IDU’s time 

this meant that at times The Garden Project Manager could not control the exhibition 

development programme because of consequent delays in fabrication. This was most 

clearly seen near the opening of the exhibition, where The Garden Project Manager 

repeatedly requested a significant number o f small items to be completed by the IDU. 

The request was put through to the IDU programme manager, but this request was over

ridden by the IDU manager because other projects needed more fundamental work to be 

completed. For example, exhibit installation and modification in other developing 

exhibitions, to ensure that the exhibits were operational, took a higher priority than the 

small adjustments necessary in The Garden.

This situation was further complicated by the fact that the Science Museum workshops 

were fabricating some exhibits elements but were under the control of the Maintenance 

Manager. The IDU manager had to liaise with him to organise the production of 

elements o f exhibits required by the IDU so that they could then fit the interactive 

elements. In such a complex chain o f organisation of team members, lines of control 

were often confused, as is indicated by Figure 10:

Figure 10: The team set-up for the in-house and external fabrication of exhibits.

IDUIDU manager

Contractors

Maintenance
Manager

Design
consultants

Project
Manager

Exhibit
fabrication

External contracts 
manager

IDU
Programme
manager

Museum 
engineering 
and wood 
workshops
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The Garden Project Manager assumed the responsibility for monitoring the progress of 

the development of exhibit fabrication, mainly to ensure that the fabricators did not 

make amendments to the physical construction of the exhibits which might jeopardise 

the intended communication. Each exhibit was meant to have a summary description 

sheet, which incorporated results of the formative evaluation and outlined the aims and 

objectives and described the function of the exhibit. Occasionally there was not time to 

provide one of these sheets. Even if a sheet had been produced it was still found to be 

necessary to liaise closely with the fabricators to help them find solutions to 

construction problems which were in keeping with the exhibit’s objectives.

The IDU manager was frequently concerned regarding the total amount of fabrication to 

be carried out in-house for all the Project 95 projects. The Garden Project Manager was 

keen for exhibits to be constructed in-house for the following reasons:

•  it would be cheaper;

• it would be easier to collaborate on issues relating to construction problems;

• it would help to promote a sense of ownership within the Science Museum of the 

new exhibition.

However, the amount of work planned to be completed in-house for Project 95 

exceeded the resources within the Science Museum. Thus, negotiations were necessary 

to determine the extent of the work which could be completed within the Science 

Museum’s resources. Within the lines of control described in Figure 10 which describes 

the situation for The Garden alone and does not reflect the management systems for 

other projects, this readjustment exercise proved to be difficult to accomplish. The 

number of projects and late additions to the content of the different exhibitions 

exacerbated the problem.

c) The content development team

The content development team consisted of The Garden Project Manager, the Project 

Assistant and a member of the Education Unit who had specialist knowledge of young 

children.
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Understaffing of the content development team

The Garden Project Manager worked part-time during the exhibition development 

process - two days a week from September 1994 - M ay 1995, and then three days a 

week until the end of June, and full-time from then on until the end of the project. The 

Project Assistant and another member of the Education Unit worked on The Garden 

development part-time, both having other commitments relating to the work of the 

Education Unit. The part-time nature of the commitment of the team members involved 

with content development meant that this was a pressurised situation.

Problems arose with the development of the Building Zone activities because no one 

person had the time to become responsible for the research of building-kit materials.

The Garden Project Manager identified the need for the building-kit materials to be 

researched and sourced on several occasions and requested additional staff to this end in 

February 1995. In March, staff from within the Education Unit was allocated to Project 

95, to collect materials to be included in the Project 95 exhibitions. However, the 

exhibition, Things, took priority because there were a large number of objects to be 

collected for display. In comparison with the work which needed to be carried out for 

The Garden the work for Things was more straight-forward, in that there was a 

shopping-list of items which needed to be tracked down and bought. The work for The 

Garden required a knowledge and understanding of the proposals for the exhibit, and 

for research to be carried out by the staff-member who would need to use their own 

initiative to complete the task. The staff-members allocated were not given the time by 

the Education Unit to carry out the tasks required for The Garden. Consequently, the 

responsibility remained with the core content team and fell to the Project Manager who 

progressed the research at a much slower pace than was necessary to keep the exhibition 

development process on its target programme.

The responsibilities of The Garden Project Manager 

The Project Manager assumed the following responsibilities:

• Content development

• Incorporation of formative evaluation into exhibit development in liaison with the 

in-house Visitor Research Unit
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• Identification and liaison with external contractors (via the external contracts 

manager)

• Briefing of external contractors

• Scheduling of external contractors

• Liaison with the Sponsorship Department and sponsors

• Identification and communication of supportive companies for the donation of 

goods for the exhibition

• Research for building-kit materials

• Liaison with the IDU programme manager

• Liaison with the IDU regarding the development o f internal exhibit fabrication

• Updating the IDU Manager, the Management Team and the Project Director

• Liaison with the design consultants regarding the overall design of exhibits

• Co-ordination between the design consultants, IDU and external fabricators during 

the exhibit fabrication stage.

• The commissioning and scheduling of the graphics strategy

• Development of text and sourcing of pictures and photos

d) Lack of co-operation from the main contractors

The proposed team set-up for the management of the external contractors was described 

by the IDU manager in February 1995, as illustrated in Figure 11.

Figure 11: The relationship between the Science Museum and sub-contractors.

Science Museum
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Figure 11 illustrates the relationship between the main contractors, the contract 

administrator and the Science Museum. The main contractors were responsible for the 

following:

• making good and decoration o f the ‘shell’ o f the exhibition

• the construction and installation of the main structures of the exhibition

• the provision of services from which the interactive exhibits would run.

The main contractors were selected on the basis that they were cheaper than other 

tenders, and they offered a discount o f £5,000 if  they were awarded the contract for both 

the exhibitions they had pitched for - The Garden and Things. They won both contracts 

and were later awarded the contract for the Electronic Theatre. Consequently, the main 

contractors were pushed to the limit of their resources and were working on three 

projects which all had the same deadline. Competition for contracts which, perhaps, 

could not reasonably be expected to be completed, more or less simultaneously, on time 

was an influential factor on the production o f the exhibitions.

The main contractors promised that they would have a site manager present throughout 

the whole contract. At the beginning of the contract there was no site manager. Two 

weeks later, when one was provided, he was shared between The Garden and Things. 

The site manager did not remain constant throughout the main contract That is, the 

person carrying out the role of site manager was changed three times during the period 

24th May - 22nd August when the main contractors were on site.

The main contractors were slow to produce an overall programme, despite the request 

from a Quantity Surveyor. Even when they had developed a programme they were lax 

in keeping to it and marked some things as completed when they were not.

The main contractors took full advantage over delays which occurred on other aspects 

of the exhibition development. They exploited difficulties in communication between 

different consultants and departments within the Science Museum, and used these as 

excuses for their running late and even demanded further payment due to delays caused 

by other contractors or late supply of information. The main contractors were as much
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at fault in these areas as were the other parties. The tardiness of certain design drawings 

was a clear opportunity for the main contractors to deny responsibility for any delay in 

the contract.

Difficulties lay in the control of the main contract, with the design consultants as 

contract administrators, because the financial agreement was between the Science 

Museum and the main contractors. This fact made it more difficult to implement lures 

and incentives for the main contractors to produce an exhibition on time. The main 

contractor used the unclear lines of responsibility as an opportunity to act irresponsibly 

with regard to the completion of the main contract. In retrospect, it may have been more 

manageable if the Science Museum, as funders, had administered the contract internally.

e) Positive collaboration

The support of team members allowed the programme to continue despite 

(considerable) setbacks. For example:

• The fabricator company, Science Projects, agreed to do extra work to get the water 

exhibit ready for the press preview at the end of August after the company supplying 

the pump and filtration unit stated that they were unable to deliver on time.

• The IDU made amendments to the resin panels, after the fabricator had supplied 

them at the wrong size.

• The fabricators of the water exhibit informed the Project Manager of any possible 

delays to the delivery of the exhibit, arising from situations such as the late delivery 

of the correct specification of glass, and the extra time required for polishing the 

tanks. This allowed the Project Manager and external contracts manager to 

reconsider the programme and co-ordinate the fabrication of this exhibit with the 

other elements associated with it.

• Towards the end of exhibition development members from the IDU and the Project 

Manager were working at weekends and over-time to ensure that the exhibition 

would be delivered on time.

f) Establishing collaborative team s

Quick resolution over construction queries was achieved by a close working 

relationship between the designers, the Project Manager and the fabricators (in-house
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and those responsible for the water exhibit). It took more time for this kind of 

relationship to be established with the external fabricators, as they were defensive about 

the Project Manager visiting the workshops on an ad-hoc basis (she lived near to their 

workshop). When the Project Manager explained that she was interested in the process 

o f fabrication, the fabricators were more accepting of her presence. However, the 

fabricators cancelled meetings with the Project Manager and a member o f the in-house 

visitor Research Unit on two occasions, saying that there was nothing to see - that the 

exhibit was being constructed in pieces and would not make sense at this stage. The 

Project Manager visited the workshops the evening before the formative evaluation was 

conducted to check the prototype exhibit. After the prototype stage, the fabricators were 

more collaborative, and liaised through the Project Manager on design issues. For 

example, the fabricators encountered a problem regarding an overhang on the glass

sided tank and by the end o f the day the designers in liaison with the Project Manager 

had provided them with a detailed drawing for this aspect. The designer, fabricator and 

Project Manager collaboratively detailed the exhibits within the clear-sided tank and 

addressed and resolved, with immediacy, problems relating to content, design and 

fabrication.

The Project Manager experienced fewer problems in establishing a collaborative 

working relationship with the in-house fabricators (the IDU) and in including the 

designers in this relationship. This resulted in a development process which 

incorporated expertise from three areas: design, fabrication and audience advocate (the 

Project Manager). The relationship between these three meant that problems 

encountered were tackled with imagination, practicality and with the future visitor’s 

needs in mind. This process was more time-consuming than originally anticipated, but 

reaped results in terms of exhibits which were more innovative and still appropriate for 

the target audience.

g) Collaboration between the exhibition development team  and the Sponsorship 

and Marketing Departments

The Garden was funded by a donation from the Garfield Weston Foundation, and 

further sponsorship was gained for the Building Zone from the Laing Charitable Trust. 

The Sponsorship Department was responsible for basing with existing sponsors and for 

generating further sponsorship for all Project 95 exhibitions. The Sponsorship
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Department insisted that all bids for further funding went through them. This led to 

some frustration when The Garden was not regarded as a priority for sponsorship, as 

other exhibitions were still seeking and negotiating funding. The designers had made 

some preliminary inquiries regarding sponsorship for a particular exhibit and gave the 

Sponsorship Department the contacts to follow it up. The Sponsorship Department did 

not have time to do so, much to the frustration o f the exhibition development team.

No clear system was in place for the exhibition development team to update the 

Sponsorship Department of progress. From November 1994 to March 1995 there was 

no contact between the sponsors and the Science Museum, when a presentation was 

made to the Garfield Weston Foundation, main sponsors of The Garden, as to progress 

with the exhibition. The Chairman (Sophia Weston) was pleased with the progress and 

grateful for the review. However, when a similar presentation was made to the director 

of Laing, sponsor of the Building Zone, this was not the case. The last presentation that 

had been made to the company was at the stage before major adjustments and cuts were 

made to the Building Zone. When the director of Laing was shown the plans for the 

Building Zone, the details had changed considerably and he was concerned over the 

level o f content. The Project Manager explained the reasons behind the changes and 

convinced him that the Building Zone was just as exciting as it had been when it had 

been first presented to him. However, the Laing director’s concerns over the inclusion 

of the Skip were not so easily allayed. He was concerned that this was presenting an 

unrealistic image of building sites in general and that the issue of safety on building 

sites was not being treated seriously. He was concerned that children might feel that 

skips were a safe place to hide, and asked the Project Manager to reconsider including it 

in the exhibition. At this stage work had already begun to modify the skip. The Project 

Manager stated that the Skip would look very different to real-life skips (fluorescent 

pink, with access holes cut into it). It was discussed whether leaflets on safety on 

building sites might be appropriate for visitors to the exhibition. The Project Director at 

the Science Museum wrote to the director of Laing to assure him that the Skip would not 

encourage unsafe activity on building sites and that resource materials could be made 

available to promote safe behaviour on building sites. The director o f Laing eventually 

accepted the plans. If he had been consulted earlier in the development process these 

difficulties would have been avoided, as he would have been in-touch with the 

exhibition development and felt some sense o f ‘ownership’.
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The Sponsorship Department notified the exhibition development team very late of the 

requirements for sponsorship acknowledgement. The Trustees of the Science Museum 

were due to visit the new exhibitions on the 19th September, and on the 13th September 

the Project Manager of The Garden was informed that the sponsorship panels had to be 

installed by this date. This had not been previously discussed, despite The Garden 

Project Manager giving a presentation to the Sponsorship Department and Marketing 

Department in mid-August.

The Marketing Department was notified of the formative evaluation for the Water Zone 

as this was seen as an opportunity for a press release. A photographer was present at the 

formative evaluation, but there was no press release as a result.

h) Collaboration with other organisations

Association and collaboration with other organisations helped to reassure and support 

the exhibition development team in their efforts.

• The input from the Leeds University researchers was very valuable. The Leeds 

University researchers commented at the design brief stage and later after this had 

been re-worked with the new Project Manager and the designers. The initial input 

helped to focus the team and forced them to address a number of issues. The second 

response from the Leeds University researchers reassured the exhibition 

development team that they were on the right track.

• Contact was made with another organisation developing a hands-on art exhibition 

for 3-5 year olds. The contact with another organisation facing the same issues was 

reassuring for the exhibition development team.

• Specialists and teachers of pre-school children were consulted. This collaboration 

helped to inform the content development and helped the exhibition development 

team to resolve practical issues, as those consulted were often very definitive in their 

answers. There was an additional bonus, in that those consulted talked to other 

professionals involved with this age group and helped to market the exhibition by 

word of mouth. Their support for the organisation was gained by involving them in 

the exhibition development process, so giving them a sense of responsibility for the 

exhibition.
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i) Collaboration with the post-opening m anagem ent of The Garden 

Close contact with those responsible for the post-opening management of the exhibition 

(the Education Team and Explainer staff) during its development ensured that practical 

considerations were taken into consideration. The design brief included an area for 

briefing groups as they came to the exhibition; an idea which had been identified 

originally by the Explainers. The Project Assistant was responsible for updating the 

Explainers as to the plans for The Garden. This gave the Explainers opportunities to 

comment on plans. As The Garden was nearing completion the Project Manager ran 

several sessions showing Explainers around the exhibition, and giving them the 

opportunity to explore it for themselves and ask questions. Once The Garden was open 

to the public the Project Manager liaised with the Education Manager (responsible for 

the management of the Basement) and those in charge o f the day-to-day running to 

explore solutions to problems which were arising. The Project Manager’s knowledge of 

the history behind the exhibits helped the new managers to understand problems, and 

aimed to prevent them exploring solutions which had already been tried or considered.

j) Collaboration with other Science Museum departments, health and safety and 

fire officers

Plans were discussed and circulated for approval to the departments responsible for the 

safe maintenance and running of the exhibition once open. The intention was to offer 

them the opportunity to comment and for alterations to be made as necessary before 

construction began. This was largely the case, although some issues were not identified 

at the correct stage and were raised during the construction phase. This caused the 

programme to be delayed. The museum approval period should have been longer and 

the plans should have been gone through carefully with each of the relevant departments 

to ensure that nothing was missed.

After the opening of The Garden in October 1995, there were problems relating to 

maintenance because hand-over from the contractors had not been officially completed 

because certain documents had not been produced. Hand-over took place between the 

Estates department and any contractors. Until hand-over was completed the Estates 

department would not pass any information or drawings on to the Maintenance 

department. The Maintenance department therefore had to maintain exhibits for which 

they had no technical knowledge. The information still required was the manual from
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the pump and filtration consultants and the risk assessment from the environmental 

health consultancy.

k) Collaboration between projects

There was no forum for discussion of issues between members working on different 

projects. The Project Manager of The Garden and the Project Manager of Things 

arranged between themselves to meet to discuss progress and offer support to each 

other. Potential for overlap between different projects was not exploited. For example, 

research into a particular material for construction or the sourcing o f a particular object 

might have been relevant to more than one project. However, because the Project 

Managers were not aware of the progress of other projects they could not make use of 

this information, unless they happened to find out about it. If  there had been a central 

point from which all the projects were run, it would have been much easier for 

information to cross between projects.

B: FOCUS ISSUES

B1: Focus Issues: Objectives

The inter-relation of the various aspects of the exhibition development process can be 

seen through the comparison of the development of the Building Zone and the Sound 

and Light Zone. The development o f the Building Zone (described below) suffered due 

to practical problems shifting the focus away from the objectives, which the exhibition 

development team had found easy to conceive. As the delay drew on, the original 

objectives for the Building Zone were sublimated, and eventually became relatively 

unimportant, as the need to produce exhibits as objects occupying space for the opening 

became more pressing.

Conversely, problems with defining a physical form for the Sound and Light Zone 

forced the exhibition development team to reconsider the existing objectives and to re

work them into ideas which could be translated in to a three-dimensional exhibit. This 

process was by no means linear and passed between the content development team 

members, the designers and members of the IDU many times before resolution over 

final objectives was achieved. Although the delay in the whole process may have 

appeared to be negative, the development process forced team members to consider and
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re-consider the concepts and content they wanted to present to the public for the Sound 

and Light Zone. Thus, a focused collaborative approach led to the development of novel 

exhibits, both visually and conceptually.

B2: Focus Issues: Content issues

a) Practical issues negatively affecting focus on content development 

The Building Zone

The concepts for the Building Zone were established by the exhibition development 

team at the appropriate stage in the development process, and the designers proposed a 

series of physical forms which were discussed and modified to incorporate safety issues. 

These modifications altered the content o f the exhibition so that the original concepts 

were not exploited to the full.

July 1994: In the original brief the Building Zone offered opportunities for building with 

‘logs’. It was agreed at this stage that the activity would involve infilling panels in a 

post and beam construction. Practical considerations such as storage and de- 

construction were considered.

August 1994: At this stage the designers proposed a long ramp leading up to the 

building area along the length of the Building Zone, with a wall set at a maximum of 

1600mm high. The ramp was at too steep a gradient for wheel chairs. This was not felt 

to be appropriate by the exhibition development team, as it made the Building Zone too 

enclosed.

A den underneath one level of the building area was included in the proposal, and it was 

recognised that mechanisms needed to be incorporated into the area. Concerns were 

raised over the safety of the various levels and it was decided that it might be too risky 

to operate the Building Zone on different levels as younger children might easily fall 

from one level to another. The designers were asked to address these problems and offer 

solutions.
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Image 6: Designer’s model, which shows early proposals for exhibits in the 

Building Zone
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Mid-October 1994: The designers presented their initial plans for the Water Zone and 

Building Zone to the exhibition Project Manager and Project 95 Management Team. A 

number of issues were raised, and the designers’ solutions to the problems raised at the 

previous meeting were reviewed. At this stage the Building Zone was still operating on 

two levels, with opportunities for moving bricks, including:

• ‘posting holes’

• a conveyor belt operated by pedalling

• a chute

• a bucket and hoist

• a ramp up which wheel barrows, trucks and trolleys could be pushed and pulled

• a construction underway, which could be built on to.

The designers had set the ramp at a gradient of 1 in 12, necessary for wheel chair users, 

which made the ramp very long and to take up a lot o f space. There were safety 

concerns about a ladder into a store area. The solutions that the designers had proposed 

were not satisfactory to the Management Group or The Garden Project Manager.
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A week later (24th October) the 

exhibition development team met 

with the Head o f Design, Health and 

Safety Officer and Fire Officer to 

review the designer’s presentation.

The team agreed that the Building 

Zone should operate on one level.

The Head o f Design was particularly 

worried about the different levels 

and was concerned that the design 

would be greatly compromised by 

the need to add railings to comply 

with health and safety regulations. At 

this point, the Project Manager and 

the Project Assistant reviewed the 

educational objectives for the area 

and made the reviewed list available 

to the designers.

A meeting was arranged for a week and a half later and comments were passed over to 

the designers. In mid-November a consultant to the Science Museum from an American 

children’s museum, advised on the content of the exhibition. He suggested that 

prescribing the form of the building children’s activities would limit the creativity of 

play. The designers amended the plans and represented them at the end o f November to 

the Project 95 Management Group and the Project Manager. The designers had reduced 

the levels within the Building Zone, so that most activities were based at floor level, 

except for the scaffolding. The loss o f different levels meant that the exhibits proposed 

for the zone were limited - the conveyor belt, posting stations and ramp had been 

removed. The building site at the end of the zone had changed form dramatically from a 

partly built structure to a grid marked out on the floor. The design was a lot safer, but 

many of the original concepts were lost. This was not fully acknowledged by the 

exhibition development team and action was not taken to rectify these losses in content.

i_ o f' »̂  p f** s < he.

Image 7: A sketch by the designers proposing 

the building site operating on two levels.
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There was an intention to include a 

conveyor belt on a horizontal level, 

but there was not enough room, and 

the safety considerations were 

deemed too complex.

Additionally, once this plan had been 

provisionally accepted, at this stage 

the focus shifted from content 

development to more practical 

concerns. The search for materials for 

the Building Zone which were both 

safe and met fire regulations became 

the main focus of the development of 

this zone from January 1995 onwards. 

This aspect remained unresolved for a 

long period of time and disrupted the development of the Building Zone. It had been 

agreed between the Project Manager and the Management Group at the beginning of 

December that there would be no partly-built structure, and that it would remain the 

responsibility o f the Explainer staff in the exhibition to instigate different types of 

building activities with child visitors. This decision was reviewed as a consequence of 

formative evaluation.

Formative evaluation o f one brand of 

building materials was conducted 

from October - December 1994. The 

evaluators observed the following:

• children’s manipulation of the 

building materials;

• the relationship between the 

children and the accompanying 

adults;

• the types of structures built.
Image 9: Formative evaluation conducted in 

November 1994 for the Building Zone

" !<*» Oy <W*r____I

Image 8: Designer's sketch proposing the 

operation of the building site on one level
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The exhibition development team decided that a partly built exhibit structure would help 

to organise and extend children’s building activities. However, it was not possible to 

design this structure until the building materials had been selected. Development of this 

element o f the Building Zone was severely delayed. By the time that the exhibition 

development team had identified the materials and could develop the form for this 

exhibit they were preoccupied with other elements of the programme and were tired. 

There were no opportunities to trial the exhibit. As a result the partly built structure 

needs close supervision, and the Building Zone is not felt to be as satisfactory as other 

areas in The Garden.

b) Lack of focus

Lack of focus at the detailed design stage, probably due to time constraints, led to last 

minute rushes. This happened in the case of several exhibits, such as the receptacle for 

the Snake Chute, the phone for the Ringing Phone Cone and details of how to hang the 

puppets in the Puppet Theatre. Not only does such a lack of focus lead to extra work at 

a time when there is plenty else to do, but it can also result in exhibits not working 

effectively. When the Snake Chute was first used, the items ‘posted’ down it spilt over 

the floor, creating trip hazards. These omissions may have seemed minor, and it might 

have seemed that it would be easy to add things at the last minute. However, this 

attitude led to a last-minute rush which left some things incomplete and not as effective 

as they could be.

c) Split focus

As the construction phase progressed there was a split in focus between the designers 

and the exhibition development team. The designers were asked to integrate a number 

o f additional small items which were to serve an educational function, such as examples 

of different brick patterns on the wall and cement footprints of different sized feet to 

encourage ordering skills. The designers were also requested to address safety issues 

relating to the Scaffolding and to provide some solutions regarding fall-mats. The 

designers spent time, however, developing other, more frivolous, items such as sound 

stores for seats to be ‘dotted around’ The Garden, a splash sound for the Water Zone 

and a gobo at the entrance to the exhibition. The split in focus of work resulted in few of 

any of these exhibits reaching the exhibit floor, meaning that development time was 

wasted as efforts were not concentrated. The impact of not including the exhibits
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mentioned above varied according to the exhibit status; the extent of the educational 

value of the exhibition may have been compromised; novel touches were reduced; but 

most importantly visitor safety was compromised. The designers added small fall mats 

late on in the construction phase, after many requests to do so. These were not 

satisfactory, and a soft floor surface was added to the exhibition after opening. This 

addition hugely compromised the aesthetics o f the exhibition design, a circumstance 

which could have been avoided if the designers had not assumed their own focus of 

work.

d) Translation from ideas to three-dimensional form in the Water Zone

In mid-October the plans for the Water exhibit included a large walk-through bucket 

with sides 1500mm high, which was too high for children to access the water. Plans also 

included a canal, and steps. The designers were asked to revise the design due to the 

limited access to water at the top of the bucket and the step preventing access for all 

visitors to the exhibit.

The Management Group, the Project Manager and the designers discussed the 

possibility of including a screen to stop water splashing from one side to the other, then 

dismissed the idea as this would prevent the intended interaction between adults and 

their children.

The designers had focused on the development of a place to hang overalls, which 

seemed to take as much priority as the exhibits. They were requested to review this 

proposal and the allocation of space.

The exhibition development team discussed and defined the aim of providing access for 

all visitors and emphasised to the designers that it was not satisfactory that people with 

physical disabilities and wheel chair users should only have access to the third section 

of ‘canal* activities. Discussion revealed that access for all meant considering the needs 

of any accompanying adults who might have disabilities.

The designers proposed a series o f ‘dry pools’, so-called because visitors would not 

have direct, hands-on access to the water, but would be able to operate mechanisms to
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move water without getting wet. The ideas discussed for the activities/exhibits in the 

‘dry’ pools provided most o f the content for the final exhibits. These ideas included:

• pumps and moving water mechanisms

• jellyfish and bubbles

• measure your weight in water

• ‘sad bird’.

The last two ideas were not included in the exhibit and were dropped at this stage as 

they were thought to be, respectively, too complex a concept for 3-6 year olds and 

impractical
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Image 10: Sketch for an exhibit to see ’your Image Designer sketch 

weight in w ater’ proposing the exhibit Sad Bird

Fears of the water swamping the floor were prevalent at this stage. However, this did 

not shift the focus of attention from content development, and investigation into 

practical matters and content development proceeded alongside each other. The 

practical elements associated with the water exhibit took second place to the
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development of content. This led to problems later in the fabrication and installation

stages.

Image 12: Initial sketches for Image 13: Initial sketches for a pump

another pump exhibit

The exhibition development team decided to drop the ‘dry’ pools and the designers 

were forced to remove the step. Ideas for the large bucket were over budget and did not 

hold much potential interest for the 3-6 year olds as they would not have been able to 

interact with the water in the bucket. The exhibition development team decided to have 

an approximately 8m x 400mm canal o f water for visitors to play with. There appeared 

to be difficulties in fitting the activities into this physical form. The designers were 

asked to amend the form to incorporate the exhibits.

A month later, in December, a form for the Water exhibit which incorporated the 

revised and redefined content was beginning to take shape. The discussions about the 

exhibits described above had helped inform how the form of the exhibit should be 

designed so that exhibits could be integrated within one organic shape.
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T h e  W a t e r  Z o n e

Image 14: Designer’s sketch of the final water exhibit.

B3: Focus Issues: Design Collaboration issu e s

a) Sense of ownership

The designers for The Garden were external designers selected by the first Project 

Manager and Management Group, under the direction o f the Science Museum’s Head of 

Design. The Head of Design held responsibility for the designers and it was through 

him that they could raise design issues which were concerning them. The Head of 

Design was responsible for co-ordinating the design of The Garden and the design of 

the other exhibitions and public spaces being developed as part o f Project 95. The 

design consultancy had a background o f interior design and no experience of exhibition 

design. There were initial struggles over fundamental concepts for The Garden. The 

outcome o f these tensions can be seen to have helped the exhibition development team 

to consolidate and focus on the aims of the exhibition and to re-affirm the approach that 

the team would take. As the ‘new’ exhibition development team (with the addition of 

the design consultancy and the second Project Manager) contested fundamental issues 

and agreed solutions to them, a sense of ownership developed, and, therefore joint 

commitment to the fundamental concepts.

b)The extent of the designer’s collaboration

At the outset o f the designer’s contract to the Science Museum for the development of 

The Garden it was stated that their responsibility was to provide a story and a context 

for the exhibits. It was also agreed that it was the designer’s responsibility to develop
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exhibition concepts and to make proposals of how to achieve these ideas. At different 

stages during the exhibition development process the role of the designers changed 

according to the task they had to accomplish. Table 8 illustrates the extent of the 

collaborative relationships with which the designers were involved during the exhibition 

development process:

Table 8: Tasks and related collaborations with which the design consultancy was 

involved

Task Primary collaborators Secondary collaborators
Concept

development

Project Manager Education 

Unit

Management Group

Fire Officer 

IDU Manager 

Safety Advisor 

Specialists1

Overall design Project Manager 

IDU Manager 

Subconsultants

Management Group (for 

approval)

Education Unit

Detailed design o f  

the exhibition

Project Manager 

IDU Manager 

Subconsultants

Management Group 

Education Unit 

Specialists

Detailed design and 

fabrication o f  

exhibits

Fabricators (internal and 

external)

Project Manager 

External contracts manager 

In-house visitor Research 

Unit

Science Museum 

departments3 

Management Group 

IDU Manager 

Subconsultants4

Exhibition

construction

Main contractors

Science Museum departments

Project Manager

External contracts manager

Fabricators (internal and 

external) 

Management Group

1 Leeds University Researchers
2 Access fo r  All consultant
3 Maintenance, estates, Marketing and Sponsorship
4 Structural engineers, water treatment specialists, etc
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c) Collaborative approach with in-house fabricators

The design consultancy’s input was a key factor in the successful development of The 

Garden. Collaborative relationships developed with different in-house bodies depending 

on need. For example, in the early stages of development, during the concept 

development and overall design period, the designers and the Project Manager built up a 

strong relationship with each other. This proved to be valuable in the later stages of 

development, when design and content were to develop hand-in-hand and were inter

dependent.

The external contracts manager was influential in bridging the gap between the 

designers and the departments of the Science Museum. During the fabrication period, 

the designers worked closely with the in-house fabricators and developed a system for 

incorporating design and technical expertise into the development of exhibits. Because 

the designers demanded that design be an integral part of the development process it 

was necessary to establish a process which allowed them to contribute to the 

development of individual exhibits. Initially, it was agreed that the in-house fabricators 

would provide technical drawings (the skeleton), based on the brief (the ‘soul’) given by 

the Project Manager, to the designers who would then in turn ‘flesh out’ the exhibit so 

that it would integrate into the design of the whole exhibition. In practice, this proved 

difficult to co-ordinate as a chain of events, as the process was reiterative. Also, the 

designers had other pressing demands (such as controlling the main contractors) which 

prevented them from supplying drawings back to the in-house fabricators so that 

construction of the exhibits could then take place. Additionally, the system failed 

because the designers often wished to re-arrange the ‘skeleton’, to enable them to be 

able to design the exhibit so that the exhibition would appear as a consistent whole. It 

was therefore necessary for them to liaise with the in-house fabricators.

The collaborative process between the in-house fabricators, designers and the Project 

Manager enabled discussion of developing exhibits and allowed ideas from different 

perspectives to be fed in to form innovative exhibits. This process was time-consuming 

and depended on the commitment of these team members. The designers were very 

flexible in their approach and did not limit themselves to a certain amount of time for 

the development of exhibits and would often spend more time than they had originally
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cosseted for, without charging extra, to ensure that the exhibits fitted into the holistic 

design scheme.

d) The collaborative approach with external contractors 

Positive experiences

The designers collaborated with an outside contractor on the fabrication o f the Water 

exhibit. Initially, it was agreed with the contractor that the designers would be able to 

dictate the choice of materials and colours for the exhibit. However, the need for 

collaboration was again evident, and the Project Manager, designers and contractors 

formed a relationship where ideas and physical forms for exhibits were discussed and 

agreed upon mutually. This flexible approach ensured that design was incorporated into 

the final details of the exhibit so ensuring that there was nothing that did not fit in with 

the overall design.

Negative experiences

A less collaborative relationship was seen to establish between the external contractors 

of the Mirror Sculpture and the Fibre optics exhibits. The designers had provisionally 

suggested a contractor for the development and fabrication of the Mirror Sculpture but 

the candidate was not available at the time to carry out the work. The exhibition 

development team selected a contractor in Bristol to complete the Fibre optics and the 

Mirror Sculpture. Due to time constraints, and the fact that this contractor was situated 

in Bristol, the designers were not involved in the development of these exhibits. The 

final outcome was that the Mirror Sculpture was abhorred by the design consultancy, 

with support from the Head of Design. The exhibit was re-commissioned by a 

contractor selected by the designers and the replacement installed. If  the designers had 

been more involved in the development of this exhibit, this situation would have been 

prevented.

B4: Focus Issues: Evaluation

a) The timing of evaluation

Several attempts to initiate formative evaluation of The Garden were made with varying 

degrees of success. Small trials were conducted by members of the Education team, 

with the support of the in-house Visitor Research Unit, to gain a picture of the extent of
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young children’s abilities in certain areas, such as matching sounds and pictures. 

Suggestions were made by the in-house Visitor Research Unit for a comprehensive 

three-stage evaluation programme, which would first explore the target audience’s 

attitudes to the concepts proposed, secondly, test out mocked up versions of the 

exhibits, and finally evaluate the exhibits in situ and allow for modifications to be made. 

However, this desirable structured and holistic approach did not come to fruition, partly 

due to a lack of experience of the team members (and perhaps a lack o f confidence). 

Additionally, team members changed part-way through the process (at the stage when 

the designers were engaged).

Another attempt to conduct formative evaluation occurred between the months of 

October and December. A trial water exhibit had been developed and installed almost 

unilaterally by the IDU in one of the Science Museum exhibitions, Launch Pad. The 

IDU had developed the trial exhibit on the basis of a brief conversation between them 

and the Project Manager. Such poor communication and a lack of collaboration can be 

attributed partly to the number of new staff members joining the team (the Project 

Manager, the designers and the IDU Manager). Due to the lack of collaboration, the trial 

exhibit did not reflect the developments in content made between the designers and 

Project Manager. Additionally, it proved difficult to organise a team of people to 

conduct evaluation. Thus the exhibit was virtually redundant as a mock-up and had 

occupied much of the IDU’s time, which was consequently wasted.

b) The evolution of a formal formative evaluation programme

As a result of the confusion detailed above a formal formative evaluation programme 

was initiated. Co-operation between in-house fabricators, evaluators and project 

manager was necessary to implement the formative evaluation of the exhibits. Certain 

exhibits were prioritised for formative evaluation, and a programme was agreed in 

January 1995, nine months prior to opening, between the in-house fabricators, members 

o f the in-house Visitor Research Unit and the Project Manager. It was recognised that 

the Water exhibit would be prototyped by whoever was selected to fabricate the exhibit, 

so this exhibit remained outside the formative evaluation programme. Additionally, 

materials for the Building Zone had been tested previously, in November and December 

1994, and it was felt that this trial was sufficient. Exhibits were selected for formative 

evaluation on the basis that the project team felt that either the understanding of content,
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or young children’s use of the proposed mechanisms, needed to be tested prior to final 

construction. Meetings were attended by the programme manager of exhibition 

fabrication in the IDU, members of the in-house Visitor Research Unit and either the 

project manager or project assistant, as appropriate. The programme involved a five 

stage process for each exhibit which consisted of the following:

Concept meeting

At this meeting the Project Manager discussed with the programme manager of IDU the 

concepts which had been devised for the exhibit to be evaluated. Ways of translating 

these concepts into three-dimensional exhibits were discussed and various options 

explored. Further meetings were arranged to review progress if  necessary.

Objectives meeting

The focus of this meeting was for the Project Manager and members of the in-house 

Visitor Research Unit to discuss the purpose of the evaluation. At this meeting the areas 

relating to the visitors’ meaningful use of the exhibit which needed to be investigated 

were established. The programme manager of IDU requested formative evaluation of 

specific mechanisms if these had been perceived as potentially problematic by the in- 

house fabricator team. The members of the in-house Visitor Research Unit were then 

able to draw up an evaluation sheet for the exhibit.

Final check/report back

This meeting provided an opportunity for any last-minute queries to be dealt with and 

also served the purpose of keeping the team on track so that everything would be ready 

for the evaluation.

The evaluation

Members of the in-house Visitor Research Unit led evaluation. Members from other 

departments in the museum were recruited to spend an hour or two carrying out the 

formative evaluation. As the evaluation was structured, all evaluators filled in formative 

evaluation sheets.

Post-evaluation.

Before this meeting members of the in-house Visitor Research Unit would write up the 

findings of the formative evaluation and circulate the report to those involved, and also



to the management group responsible for the development of The Garden (such as the 

Head of Education, Education Manager and Project Director). The post-evaluation 

meeting offered an opportunity for members of the in-house Visitor Research Unit, 

Project Manager and IDU programme manager to address issues raised in the formative 

evaluation and to begin to find solutions to these. Subsequent development of exhibits 

was necessary in the case of some of the exhibits. The most notable of these was in the 

case o f the rhythm exhibit which underwent formative evaluation as an exhibit called 

Whack-A-Veg. The findings indicated that radical rethinking was necessary and the 

exhibit was totally redeveloped as a result o f the formative evaluation. It was not 

possible to conduct formative evaluation during the consequent development of the final 

rhythm exhibit, but summative evaluation has shown this to be a popular and absorbing 

exhibit. It may be assumed that the findings from the initial formative evaluation were 

sufficient to shape the development of a more suitable exhibit.

c) Positive and negative aspects of the formative evaluation programme 

The programme had various successes and pitfalls. These can be described as follows:

Positive

• The programme helped to focus the development team on the content development 

o f the exhibition process and to resolve problem elements within exhibits.

•  The process assisted and helped to formalise collaboration between different internal 

departments.

•  The process enabled the in-house fabricators to have input into exhibit development 

at an early stage. This input would have been maximised if the relevant fabricator 

had been invited to the first meeting and the post evaluation meeting, as specialist 

fabricator knowledge was critical to shaping the content of some of the electronic 

exhibits (rhythm and keyboard).

Negative

• The fabricators could not always keep to the programme, sometimes omitting 

exhibits or swapping them. This practice would have been more acceptable if all 

evaluation team members were informed of changes, but this was not always the 

case. The table below shows the exhibits planned for formative evaluation and the 

ones that actually were evaluated:
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Table 9: Timetable of evaluation.

Planned evaluation Actual evaluation
January Shadow Projector 

Earthquake table

Shadow Projector

February

Discovery Box 

Planning 

Sound Sculpture

Earthquake table

Discovery box (Looking through)

Planning

Sound sculpture

March Tool Bench: this was not tested 

because IDU manager said that 

it was more an activity than an 

interactive.

Small and large boxes

Whack-A - Veg (Rhythm)

April Ways o f  seeing

Moveable mirrors Telephone 

tubes

Poetry labels 

Large sound box 

Ringing phone 

Telephone tubes 

‘Feely ’ box

May Testing Station Testing Station/Tool Bench

June Discovery Boxes (construction)

July Labels

Water Zone (external)

Labels

Water Zone (external)

August Trials of The Garden Names for zones

September Trials in The Garden in-situ

October Exhibition open to the public - 

summative evaluation begins

d) Discussion of Table 9

Two exhibits which had been selected for formative evaluation were excluded from the 

programme. These were: Ways o f  Seeing and Moveable Mirrors.
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The Sound Boxes/Cones

These exhibits underwent formative evaluation at a date later than that agreed between 

IDU and the project team at the outset. The Small and Large boxes, which were 

developed into the Sound Cone exhibits, were evaluated in April instead of May. The 

delay in formative evaluation resulted in the late development of the content of the 

Sound Cones. Subsequently these exhibits were fabricated late on in the exhibition 

development process. As such, these exhibits may have suffered through lack of 

attention to detail as other more pressing events were occupying the minds o f the team 

members.

Tool Bench

The Tool Bench exhibit was excluded from the formative evaluation programme 

because in March the IDU programme manager was informed by the IDU manager that 

this exhibit was not really an interactive exhibit, but more of an ‘activity’. The Project 

Manager and in-house Visitor Research Unit were informed that the exhibit was not to 

undergo formative evaluation and did not agree with the decision. The exhibit was 

included in the programme at a later date alongside a similar themed exhibit (Testing 

Station).

Looking Through Discovery Box

One exhibit was evaluated earlier than scheduled, in February rather than April, 

probably due to the ease of locating the elements for the fabrication of the exhibit.

The graphics

The graphics for the exhibition underwent formative evaluation as they were developed. 

That is, they were accommodated into the evaluation programme as it developed. 

Graphics could be accommodated relatively easily because they did not need input from 

the IDU, whose schedule was very tight, for formative evaluation at the concept/content 

stage. Consequently, other team members could be mocked up the graphics. The same 

point could apply to the Discovery Boxes, the elements of which could be bought in so 

that there was no impact on the fabrication schedule. Late additions to the exhibition, 

such as a Fibre Optics exhibit, could not be incorporated into the evaluation programme 

as this made too many demands on the in-house fabricators. In this case, the budget 

would not allow for external fabricators to be paid to trial the exhibits.
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Another exhibit which could not be accommodated within the formative evaluation 

programme was an idea for the introduction panels for the graphics. The proposal was 

to have text on a blind that could be pulled down to be read. Because the proposal was a 

late addition to the exhibition, it could not be mocked up and fitted into the schedule. 

The Project Manager attempted to collect the elements together, but the mechanism was 

regarded as too violent without modification which would have required in-put from the 

IDU. The team resorted to another (less creative) approach.

Because the Project Manager was employed part-time, she could not attend all of the 

meetings. On such occasions the Project Assistant attended the meetings in her place.

As the Project Manager was responsible for the content development her lack of 

attendance may have led to a lack of continuity in the approach to content development.

e) Incorporating the results of the evaluation into the development of the exhibit 

During the formal formative evaluation programme the post-evaluation meetings 

instigated the incorporation of the findings from formative evaluation into exhibit 

development, but it was necessary to follow up with further meetings with fabricators to 

ensure that these findings were not disregarded in attempts to solve problems 

encountered during exhibit fabrication.

Findings from formative evaluation are summarised in Table 10:
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f) Details of exhibition development affected by formative evaluation of two 

exhibits described in Table 10

Rhythm exhibit (Whack-A-Veg became Drum Beal)

The conception of this exhibit originated from the fairground game where the aim is to 

hit synthetic crabs as they appear out of holes. In this exhibit version, plastic vegetables 

were set on a cam to pop up out of holes at a certain rhythm. The visitor’s task was to 

hit the vegetables as they popped up. The ‘vegetables’ would make a noise, which 

would then create a rhythm as they were hit in turn. In reality, the visitors tended to 

perceive the exhibit as very similar to the fairground game. This made it their objective 

to hit the ‘vegetable’ as it appeared, even if that meant hovering above the hole out of 

which it would appear, or repeatedly hitting the hole, until the object appeared, and then 

hitting it until it went down. As a result the exhibit had to be completely re-thought. The 

notion that the visitors enjoyed hitting something was taken to be the central part of the 

exhibit. The Project Manager and the electronics expert of the IDU conceived an exhibit 

which allowed visitors to hit drum pads, attempting to keep time with rhythmic ‘clips’ 

of music from different cultures. The exhibit was designed so that the instruments on 

the drum pads changed according to which piece of music was playing, and also 

designed so that it did not matter whether the visitor got the beat or not. This exhibit has 

proved popular, with visitors spending relatively long periods of time at the exhibit in 

focused activity.

Sound ‘boxes’

The design of the enclosures, which aimed to keep 

the sound in, proved to be off-putting for young 

children; they were unwilling to ‘duck under’ and put 

their heads inside. As a result the designers revised 

the design for the boxes and opted for cones, which 

were slightly tilted upwards so that young children 

could be enclosed, and so be able to listen to the 

sounds they were creating, without having to totally 

immerse themselves
Image 21: Initial proposals 

for the Sound boxes
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g) The overall evaluation programme

Commitment to formative evaluation was expressed early on in the exhibition 

development process. The Project Manager for Project 95 instructed the Project 

Manager of The Garden to save 5% of the budget for evaluation at the concept 

development stage. Front-end analysis of audience reaction to content proposals was 

conducted in spasmodic episodes, on a more reactionary basis than a formalised and 

planned programme, until the programme described above was implemented. Other 

forms of evaluation consisted of front-end analysis as follows:

• Draw and write sessions with groups of children to gauge their reaction to the 

concept of a ‘mechanical garden’.

• Focus groups with nursery groups to explore children’s attitudes to concepts such as 

light and shadows, building.

• Literature review of research on children’s cognitive alternative frameworks relating 

to science.

• Advisory group of professionals involved in research of children’s alternative 

frameworks relating to science.

• A ‘family needs’ survey conducted in the Science Museum.

Formative evaluation outside of the programme described above, included trials of 

exhibits in-situ in the exhibition prior to opening. The exhibition development 

programme had been designed so that there would be opportunities to run trials in the 

exhibition prior to opening, which would allow the in-house Visitor Research Unit and 

Project Manager to evaluate the use of exhibits and allow fabricators the time to make 

any necessary adjustments. The late running of the exhibition development programme 

meant that these trials were not as extensive as had been intended. However, the trials 

that did take place afforded the exhibition team valuable knowledge of problems or 

behaviour patterns which had not been anticipated, and could not be tested for as they 

were dependent on the design and layout of the exhibition. These issues can be 

summarised as follows:

• Electronic ‘tweaking’ of Pitch Shift and mechanical adjustment of the Twanger.

• The Shadow Projector table was reinforced.
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• The water-flow in the Water exhibit was adjusted.

• The weighing mechanism on Testing Station needed reinforcing.

• Activities in the Skip could be tested and assessed.

• The plastic bucket on the Bucket and Hoist was replaced by a leather bucket after 

several children were observed to receive blows.

Image 22: Photograph of the 

Bucket and Hoist during trials 

before the bucket was changed

C: FLEXIBILITY OPPORTUNITIES

C1: Flexibility Opportunities: Attitudes to new ideas

a) Open-mindedness

During the content development stage for the Sound and Light Zone the exhibition 

development team were very open to new ideas. A number of exhibit ideas were 

suggested and considered such as using periscopes, freezing water, UV and fluorescent 

light and an infinite mirror box. Although some of the ideas proposed were discarded 

there are elements of these ideas in the final exhibits. For example, the Mirror Segments 

originated as an infinite mirror box idea. In keeping ideas alive the team generated a 

creative ‘pool’ from which final exhibit ideas were eventually formed.
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b) Resources for flexibility

The designers were very innovative in their approach to exhibition design, drawing on 

their expertise in interior design and using shape, form and colour to its best advantage. 

The designers were requested to provide designs for a moveable partition between the 

Puppet Theatre area and the Sound and Light Zone. Finalisation of plans for the Sound 

and Light Zone were late in the schedule and this had an impact on how a partition 

would be incorporated The designers made their proposal for the partition at a very late 

stage in the development process, during the fabrication stage. Their suggestions were 

very elaborate and too expensive, and were not approved by the exhibition development 

team or Management Group. The designers did not have the time and staff resources to 

prepare a refined version of the proposal, and consequently the partition between the 

two spaces was not installed. The combination of not adhering to the schedule, the lack 

of flexibility on the designer’s part and limited resources resulted in this feature of the 

exhibition being excluded.

c) Flexibility in scheduling of fabrication

The design development of the Sound Sculpture delayed this exhibit’s schedule 

significantly. Once the designs were approved, there was great concern from the IDU 

manager about structuring the manufacture of the component parts for the exhibit. Due 

to the ‘organic’ nature of the exhibit there was concern that different parts, if made by 

different contractors might not fit together. The exhibit was due to be contracted out, 

but because the design details were behind schedule it had to be fabricated in-house. 

Other work, scheduled to be created in-house, but more feasibly contracted out than the 

large complex structure of the Sound Sculpture, were ‘swapped’. The benefits of having 

this exhibit created in-house were:

• generation of ownership of an exhibit central to the Sound and Light Zone;

• the generation of a novel and interesting exhibit within the budget;

• the ability to over-see the work as it progressed.

d) Attitude to changing original concepts

The original concept of a mechanical garden was liked by the Management Group but 

the realisation of ideas which would be relevant and of interest to young children 

proved to be difficult for the designers and Project Manager. Thus, the theme of the
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mechanical garden became weaker as the exhibition underwent development, until there 

were few references to a garden environment in the exhibition.

There was difficulty in naming the exhibition, especially as it had diverged so far from 

being a mechanical garden. There was concern that a name of Mechanical Garden, as 

originally proposed, would fail to reflect the content of the exhibition. After internal 

wrangling amongst departments the Project Director and Marketing Department 

commissioned an agency to solve the dispute. A selection of names, including The 

Mechanical Garden, was handed over and it was agreed that the agency’s solution 

would be final. The agency suggested the title: The Garden, which caused concern from 

virtually all team members, but remained the name of the exhibition. Members of the 

public are not sure what the exhibition The Garden has in store for them, as was feared.

C2: Flexibility Opportunities: Attitudes to challenges

a) Reluctance to face problems

During the development of the Water Zone the Head of Design had expressed concerns 

relating to access to emergency access due to the close positioning of the edge of the 

water exhibit and the Water Zone wall. The Fire Officer was approached and satisfied 

the Management Team that the proposals were acceptable. The plans for the exhibition 

were then circulated to members of the Management Group, the Project Director,

Estates Department, the Maintenance Department, the Fire Officer and the Safety 

Advisor. During the construction period when the main contractors were on-site, 

concern was raised over the positioning of the Water Zone wall and the Building Zone 

wall. The Head of Design and Project Director were concerned that the gap was not 

large enough, as this gap constituted one of the main fire exit routes. This point was 

acknowledged after the infrastructure had been permanently fixed and it had been laid 

out in place for a week. The Project Director and Head of Design were concerned that 

the wall might have to be shortened, and this would have been physically difficult due 

its design. The Project Manager requested that the Fire Officer view the gap, and he said 

that the space was sufficient for a fire exit route. The wall did not have to be moved.

As a result of this experience, the IDU manager and Project Manager agreed to mark out 

the layout and gain approval for the physical positioning of exhibits which would be
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difficult to move later, such as the poles for the Sound Cones and the Sound Sculpture. 

That is, as a result of a challenge, which had caused a great deal of concern regarding 

the implications of making any changes, the exhibition development team instigated 

actions which would prevent a similar situation arising.

b) Failure to respond to perceived problems

The exhibition development team discussed the need for spongy flooring in the Building 

Zone. It was agreed that the flooring would be installed around the bases of the steps up 

to the scaffolding. The Education Manager expressed concern once the structures were 

in place and the soft flooring had not been installed. This conflict was addressed by 

placing padded flooring at the base of the steps. After the exhibition had been open for a 

year, soft rubber flooring was installed under the whole of the scaffolding structure, 

because of safety concerns. This flooring should have been incorporated into the design 

in the original version. The late addition of the flooring, firstly, compromised the safety 

of visitors to the exhibition and, secondly, has resulted in a compromise of the 

exhibition design. In this case the team’s attitude to the challenge can be described as 

negative, even negligent.

c) Problem creation 

Floor duct covers

At the end of March the Management Group discussed the reaction of the Estates 

Department to the plans for The Garden. The Estates Department requested access to all 

floor ducts. However, the design of The Garden resulted in some duct covers being 

obscured. This was largely unavoidable, as in the Water Zone where the flooring 

covered a duct cover. The External Contracts Manager and IDU Manager were 

requested to talk to the Estates Department. The Project Director suggested that the 

solution might be to present the plans and then price any alterations that the Estates 

Department might want.

At the end of May this situation was still not resolved. The Building Maintenance 

Manager still insisted on having access to all the ducts. The external contracts manager 

then approached the Head of Estates, who then agreed to certain ducts being covered.



Air duct modification

At the start of exhibition development the air duct was planned to run centrally along 

the length of what became the Building Zone and the Water Zone. The designer 

requested that the duct be set to one side, due to the low ceiling height in the exhibition 

area. This was agreed by the Management Group. When the designs for the Building 

Zone were approved in February it was necessary to take a ‘bite’ out of the air duct to 

accommodate the scaffolding structure. In May the External Contracts Manager was 

responsible for both seeking approval for this from the relevant departments in the 

Science Museum and for costing the work. The modification of the duct was included in 

the main contract. At the beginning of August 1995 the duct modification was removed 

from the main contract, and another company, responsible for construction in the 

Basement was allocated the task. In this situation, the challenge was passed from one 

body to another, and took a significant time to resolve. This was not a very satisfactory 

response to the challenge because it created more problems the longer it was left. 

Recourse to bureaucracy demonstrated a negative attitude to problem solving in this 

instance.

d) Addressing issues

The following issues were identified early on in the exhibition development process.

The fact that the issues were raised forced them to be addressed, in the main, although 

there were a couple of issues which remained unresolved. The issues identified at this 

early stage were as follows:

The accommodation of siblings outside the targeted age range

The exhibition targeted 3-6 year olds but, obviously, younger siblings would be visiting 

the exhibition and it would be very difficult to stop younger siblings from wanting to 

take part in the activities. There was concern over safety for these younger children, as 

well as an issue of ergonomics. The difference in size between a three-year-old and a 

six-year-old was already large enough to make design a challenge. The exhibition 

development team agreed that the exhibition would be designed ergonomically for three 

to six year olds, but would provide areas and spaces for younger children, and bear 

these younger children in mind at all stages of exhibition development.

The scientific objectives of The Garden
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This issue was brought to the forefront of the exhibition development team’s attention 

when the Leeds University researchers raised it. The exhibition development team were 

able to agree and openly state that the scientific objectives for The Garden consisted 

principally of providing a positive first experience of the Science Museum for young 

children and the adults accompanying them, with the view of encouraging them to visit 

again in the future. The exhibition development team agreed that other topics relevant to 

young children could be included in the exhibition, but the primary focus was scientific.

Adult support in the exhibition

The exhibition development team recognised that it was as important to provide support 

for adults as well as activities and stimuli for young children. The need for helpful 

graphics was recognised and agreed on from the early stages of development. 

Difficulties in agreeing the nature of the graphics resulted in this element not being 

included in the exhibition. That is, it is not only important to recognise and focus on 

problems, but also to agree a solution which can then be implemented in time.

The variation in adult/child ratio in family and nursery groups 

A variation in numbers of adults accompanying children in nursery groups or family 

groups was anticipated. The exhibition development team realised that it was more than 

likely that the ratio of adults to children would be higher than the average 1:1 recorded 

in other similar facilities aimed at children. It was also recognised that the ratio of adults 

to children would be higher in family groups than in organised groups. The exhibition 

development team resolved to allow space around exhibits to encourage adults to 

participate with their children at the exhibits. However, the team did not anticipate the 

high family ratio of three adults to one child found visiting at the weekends after the 

opening. Consequently, the exhibition can be perceived as over-run by adults.

Security of children in the exhibition

A series of proposals were not carried through, largely due to the extra funding that 

would have been required to carry them out. The Project Director suggested that this 

was an issue for the Public Affairs section of the museum to deal with, and had 

discussed it with them. It was agreed that access into the exhibition would be restricted 

by a gate/stable door, which could be looked through. However, this door remains open 

for the majority of the time, and as such, does not fulfil the security requirements 

initially demanded of it.
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Buggy parking

At the start of exhibition development the issue of buggy parking was raised. Given that 

there was limited space within the exhibition, the Project Manager suggested that a 

space outside The Garden be allocated in the Basement. This did not happen, and 

visitors with buggies are allocated small spaces to leave them. The consequence is that 

buggies often clutter the exhibition space.

Techniquest visit to trouble-shoot for the Water exhibit

The Project Manager visited another science centre, Techniquest in Cardiff, which had 

commissioned a water exhibit from the same fabricators as the Science Museum. Their 

water exhibit did not work due to leakage problems. The Project Manager discussed the 

problems which had been encountered by the Techniquest staff and the fabricators in an 

attempt to avoid repeating the same problems. The development of the Water Zone in 

The Garden at the Science Museum was fraught and the discussion with Techniquest 

staff avoided further problems. If  there had been any more problems with the water 

exhibit it is possible that this exhibit would not have been ready in any state for the 

opening of the exhibition.

e) Difficulties with supply and quality of materials

A sample of the mesh for the scaffolding exhibit, along with other material samples, 

was approved by the Fire Officer and Safety Advisor when the designs were circulated 

for approval. The construction and assembly of the scaffolding was scheduled for near 

the end of the main contract. However, when the mesh arrived on-site during the 

construction period it was not of the same quality as the sample and was too sharp for 

use in the exhibition. The main contractors were then informed that the quality of 

materials for use in the exhibition had to match the samples provided. The 

manufacturers of the mesh were required to pay for shot-blasting to smooth the mesh. 

This delayed the schedule further.

When the Tool Shed roof arrived the metal was flimsy and was easily scratched and 

buckled. It was returned to the manufacturers only to be replaced by an item of similar 

quality. The designer resisted making alterations to the roof to make it more stable, but 

eventually agreed to cut it back to stop it buckling.
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f) Flexibility of IDU and designers

Modification to a supplied item

The tactile panels for the Sound Tunnel were to be installed into a rectangular recess 

constructed by the main contractors. The fabricator of the tactile panels was sent 

detailed drawings and also insisted on taking measurements of the recess himself. 

Despite these precautions, the panels were too small and a gap was left between them 

and the recess. The options were to enlarge the panels or reduce the gap. It was not 

possible to make the cast resin panels bigger and the fabricator could not re-do them 

immediately because he was going on holiday. A member from the IDU suggested that 

a frame be made to fill the gap between the recess and the panels. This work had to be 

carried out at the weekend and the original fabricator paid for the overtime.

Modifications to an exhibit during fabrication

The IDU manager was concerned 

regarding safety issues relating to 

one of the pools during the 

fabrication stage of the water exhibit. 

He was worried that the clear-sided 

pool might encourage children to 

clamber the sides, and that they 

could fall in headfirst and get stuck. 

He raised the issue with the Project 

Manager, who approached the 

fabricators who suggested a wire mesh over the top of the pool. The designers felt that 

this would create cleaning problems, and suggested a clear acrylic panel supported by 

four clear acrylic rods. This also prevented the ‘‘jellyfish ’ from floating around the tank, 

which had been a previous concern.

g) Intervention by a high-status team member to achieve resolution 

The development of the S o u n d  Sculpture

The design development of the Sound Sculpture proved to be difficult. The content 

development team took longer to identify the concepts and content for this exhibit than 

for others. Once concepts such as echo and reverberation, vibration, pitch control and

Image 23: The finished ’jelly fish’ exhibit
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keyboard experimentation were identified the content development team expected the 

designers to be able to design the form into which these exhibits would fit. The delay of 

definitive content identification meant that by this time the entire exhibition 

development process was entering the fabrication stage and the designers were detailing 

drawings of the overall plans for the exhibition. Because of demands on the designers’ 

time, the designs that they proposed at this late date for the Sound Sculpture form were 

not suitable and did not reflect the content development which had occurred. Pre

requisites for the Sound Sculpture form were that it should create an attractive feature 

within the Sound and Light Zone, provide seating for adults and offer insulation 

between the different sounds created within it.

Image 24: Initial drawing proposed by the designers for the Sound Sculpture

After three attempts to reconcile the form and the content the Project Manager 

expressed her frustration at the lack of progress to the Project Director and the Head of 

Design. The Project Director then wrote a letter to the designers stating that the progress 

was not satisfactory. Following this letter, the Project Manager of The Garden and the 

Head of Design visited the designers to continue discussions relating to the 

development of the Sound Sculpture. A week later, the designers proposed a form for 

the Sound Sculpture which accommodated the content and was acceptable to the Project 

Manager.

Image 25: The final form of the Sound 
Sculpture 179



C3: Flexibility Opportunities: Division of attention to different classes of 
exhibits

a) Exhibits not officially recognised as a different class

Throughout the development of The Garden the attention paid to the exhibits in the 

Building Zone can be said to have been less focused than the attention given to 

exhibits in the other zones. The Building Zone exhibits may have been seen to be less 

complex and requiring less attention than the other exhibits, perhaps due to their very 

physical nature, which seemed so suitable for translation into three dimensional hands- 

on exhibits. This division of attention was not a positive team decision, more 

subconscious agreement. This division of attention resulted in exhibits being developed 

less thoughtfully for the Building Zone than exhibits in the other zones.

b) Exhibits designated as lower-status exhibits

In March 1995 the Project Director suggested that the level of content in The Garden 

could be extended. She proposed developing a number of ‘Enhancers’ which were to be 

small simple mechanical activities to cover scientific concepts. The concepts to be 

included were those that had been included in the design brief, but were not prominent 

in the exhibition. The project was already finding problems in finding resources for 

what was, at that stage, being agreed to in terms of the main exhibits. The designers 

were not very co-operative, as the inclusion of further ideas could mean revision of 

already agreed designs. The designers also felt that additions could compromise the 

overall design of the exhibition, the philosophy of which relied very much on simple 

lines and strong forms. They felt that the addition of the Enhancers could clutter the 

exhibition. The Enhancers were immediately perceived by the designers as lower status 

exhibits. This was because they were proposed as an additional request at a late stage in 

the design process and they were wanted to, as the name suggests, enhance exhibits 

which had been planned and were in the process of being designed. Although the 

Enhancers were really an attempt to add more educational value to The Garden, and 

were extensions to ideas described in the design brief, the exhibition development team 

felt that a new element had been added to the exhibition brief, and at a relatively late 

stage.
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A member of museum staff who was working out her notice was given the task of 

developing exhibit ideas for the Enhancer exhibits. This was perhaps rash, because once 

the staff member had left there was no one to take responsibility for the exhibits. Ideas 

for the Enhancers were ostensibly developed by a sub-group of the exhibition 

development team and passed over to the Project Manager and designers. There were 

not enough resources to ensure that these exhibits could be included. In May, the 

Project Manager informed the IDU manager that this was the case, but not before 

considerable time had been spent working on them. The lateness in the programme and 

the apparent low-status of the Enhancers meant that most of these exhibits were not 

included in the final exhibition.

The in-house suggestion of making Enhancer additions to the exhibition encouraged the 

designers to make their own suggestions, such as a sound store that would make a noise 

as items passed it for the snake chute and a splash sound and a thunder and lightning 

effect for the Water Zone. The suggestion that additional, novel items could be included 

tended to fragment focused attention to exhibits which were already under development.

C4: Flexibility Opportunities: Budget Issues

a) Confusion over budget allocation

During the design stage there was confusion over the division of money between 

exhibits and structure - these were interdependent and initially this caused problems in 

costing the exhibition. For example, the cloud detail, which was part of the Water 

exhibit, was included in the main contract (as part of the structural works). It was 

subsequently removed and placed as part of the contract for the fabrication of the water 

exhibit.

b) False economy

An external fabricator company costed the fabrication of the water exhibit and included 

their fee to assume responsibility for all aspects and to act as the main contractors for 

this exhibit. As the exhibition budget was stretched, the exhibition development team 

opted to assume the responsibility for the co-ordination of the elements, believing that 

this would give them more control. The reality was that there was poor co-ordination of
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the elements and money to cover this cost of handling responsibility to the fabricators 

would have been well spent.

The sponsorship money from Laing had an impact on the designer’s cut of fees as they 

were on a percentage. Their fee rose as the capital budget for the project increased and 

there was concern from the Science Museum as to what would happen if  further 

sponsorship were achieved. The museum asked the designers to settle for a fixed fee to 

avoid overpaying the designers if more sponsorship was raised, although this did not 

happen. The designers proposed a fee, which happened to be approximately £750, over 

what the museum had budgeted. The IDU Manager indicated to the design consultany’s 

that he felt that they should reduce their fee to that of the museum’s offer. However, the 

Project Manager felt that it would be best to negotiate a compromise in order to retain 

the goodwill of the designers, taking into consideration their hard work and 

commitment. The Quantity Surveyor accepted the design consultancy’s fee level.

The apparent benefit of gaining materials and equipment for free was overridden by the 

hidden costs of staff time, especially when the project was already understaffed. The 

Project Manager spent much time trying to get things for free from one company in 

particular. This company would have been willing to contribute with a donation of 

equipment if they were able to furnish the whole of one of the zones. This was not 

possible. However, there was another area in the Basement, which was designated as a 

storytelling, multi-purpose space, which could have doubled up as a multi-sensory 

exploration area. There was a possibility of the company funding the whole space. 

However, the staff resources were not available in the Science Museum to co-ordinate 

this avenue and the Project Manager of The Garden was not able to take it on. The 

outcome was that the company offered items for the Sound and Light Zone at cost price, 

but this had necessitated much negotiation and had been very time consuming for little 

gain.

The main contractors may have been at fault at times, but the time taken by the 

designers to negotiate special deals meant that carrying out the main contract was 

complicated.
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Costing the exhibition

The initial designs proposed by the design consultancy were costed by the Quantity 

Surveyor to be nearly twice over-budget; creativity had gone mad and needed to be 

reined in. The process of refining and reducing the content forced the exhibition 

development team to reconsider and prioritise the concepts for the exhibition. This 

process helped the museum staff and design consultancy jointly to establish the 

priorities for the exhibition. Once the exhibition plans were near budget, further cuts 

were made by reducing the specifications on the wall and floor finishes.

The Quantity Surveyor costed the exhibition at 10% over the budget in the hope of 

getting a competitive quote back. The main contractor was selected on the basis of their 

low price and they additionally offered a reduction if  their company was given the 

contract for both The Garden and another exhibition called Things. The money savings 

might have been compromised by the amount of time that museum staff consequentially 

had to spend on the project, as the company was over-stretched and perhaps therefore 

lax in their approach to the jobs in hand.

Other money

The Project Manager was responsible for the budget for The Garden. However, 

additional money in other manager’s budgets became available as the project 

progressed.

• The money to pay for help in developing exhibit ideas for the Sound and Light Zone 

came from a feasibility study budget that the Project Director had access to.

• The IDU Manager had a budget for 1996 of £50,000, which served as an emergency 

reserve. The IDU Manager planned to use some of this fund in the development of 

the exhibitions in emergency situations and, if any was left, for making amendments 

to the exhibitions once they were open. Part of this budget was used in the case of 

The Garden to help for the extra work required on the Water exhibit to ensure that it 

was running for the Press Preview Day.

• The IDU manager agreed to pay £100 for the inclusion of numbers on the Shadow 

Clock, as requested by the Head of Education, out of the money in his ‘emergency’ 

budget. This case did not seem to warrant the categorisation of an emergency.
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• The Head of Design could afford to commission another Mirror Sculpture from his 

own budget.

• In April, the Education Manager agreed to pay for the public address system in 

April, making a £7,000 saving from cost of the main contract.

Extra costs

The late delivery of detailed designs meant caused alterations to the main contract. As 

the main contract progressed, items were added to and excluded from it. This situation 

was far from ideal as the main contractors were able to use the alterations as an excuse 

for their late deliveries, even if this was not the case.

A number of extra items had to be included in the main contract. These items were 

requested by departments within the Science Museum while the main contract was 

being carried out. If the approval period had been longer and carried out more 

thoroughly, it may have been possible to avoid adding extra items at a late stage. Items, 

which were requested by the Science Museum departments, included the following:

• relocation of the fire alarms;

• a fireman’s switch;

• lacquer for purple paint;

• extra smoke seals;

• revision to emergency lighting system.

Again the main contractors were able to use these alterations as an excuse for their 

delays.

Budget responsibility

Initially there were not clear ways of managing the budget as regards the expenditure of 

the IDU. The IDU Programme Manager spent money from his own budget to develop 

exhibits for formative evaluation. The Project Manager was not made aware that extra 

costs had been incurred in the development of formative evaluation exhibits and 

assumed that the materials used came from the IDU’s supply. The IDU Manager 

requested that the Project Manager reimburse the IDU for their expenditure, which she 

did. From then on, all expenditures were made from the Project Manager’s budget and
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had to be signed off by her. This allowed far greater control and awareness of The 

Garden budget.

The Project Manager paid for extra staff costs and overtime in the IDU, incurred by the 

long hours that staff worked to develop exhibits. This procedure was still much cheaper 

than contracting the work out. The IDU staff was so over-worked because of the 

number of projects being completed at once. Their overtime was not budgeted for and 

was paid out of contingency funds. Other projects had used their contingency funds and 

were not able to pay overtime.

C5: Flexibility Opportunities: Project Control

a) The IDU’s control over scheduling 

Unclear lines of responsibility

The IDU Manager and a member of his staff were responsible for the scheduling of 

exhibition fabrication. This involved liaison between the Project Manager, the 

designers, outside fabricators and the workshop departments in the Science Museum, 

and updating the Management Group. Initially, the IDU team scheduled the fabrication 

of exhibits independently of the Project Manager. When the Project Manager was 

shown the provisional schedule, a large number of changes had to be made. This was 

due to, firstly, the misinterpretation of information by the IDU regarding the nature of 

the proposed exhibits, and, secondly, a lack of awareness of further work which needed 

to be completed before exhibit fabrication could continue. It would have been more 

beneficial if the IDU managers had consulted with the Project Manager and the 

designers, and more closely with members of the IDU team, prior to initiating the 

schedule. However, this was made difficult due to the Project Manager working part- 

time. Additionally, some decisions over which exhibits should be contracted out were 

made unilaterally by the IDU and this had an impact on the budget, for which the 

Project Manager assumed control. The Project Manager frequently liaised with the IDU 

Manager to change the items to be contracted out in order to make the most of the 

budget. Time would have been saved if the IDU Manager had consulted the Project 

Manager and a clear list of exhibits had been established at an early stage. Late 

submission of detailed designs did not assist this situation.
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The External Contracts Manager was responsible for ensuring that the contracted 

fabricators delivered to schedule and he liaised with the Project Manager over possible 

installation dates and queries. The External Contracts Manager, however, was line- 

managed by the IDU Manager and often had conflicting demands made on him by the 

Project Manager and the IDU Manager.

b) Access to information relating to exhibition development 

The Management Group pressurised the IDU Manager to submit dates for exhibit 

fabrication completion and for installation. The IDU Manager requested information 

from the Project Manager, even though it was his responsibility to co-ordinate the 

schedules and that these were frequently changed by him without prior consultation 

with the Project Manager. Control o f information regarding progress of outside 

contractors was very complicated. For example, lines of communication, and hence 

information, for the main contractors only are summarised in Figure 12.

Figure 12: Information lines between the Management Group, museum, exhibition 

development team and fabricators

Designers
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c) Accommodation of the system adopted for developing and fabricating 

exhibits

The IDU Manager was responsible for ensuring that all exhibits for Project 95 were 

fabricated, and installed, on time. The sheer number of exhibits being fabricated 

accompanied by construction problems, resulted in scheduling being frequently 

reviewed and changed. A great amount of paper work accompanied such changes and 

IDU staff complained that they spent more time submitting lists and schedules for 

approval by senior management than producing exhibits.

During the period in the exhibition development process where fabrication and design 

over-lapped, members of the IDU were dependent on the designers to provide them 

with designs so that they could initiate fabrication of exhibits. The designers were 

preoccupied with other factors, such as dealing with the main contractors, and were 

frequently late in supplying the IDU with designs. The IDU’s control over the 

scheduling of exhibits enabled them to create deadlines by which the designers had to 

submit designs, which eased the process for the IDU.

d) Methods for design approval

The system for approval of designs aimed to ensure that initially the Management 

Group and Project Director approved the designs, and then designs were circulated to 

the other museum departments to ensure that the designs fell within their guidelines. It 

was considered that, at this stage that it would be relatively easier and more economic to 

make amendments to the design, when necessary, than at a later stage. The approved 

design plans for the exhibition were circulated and comments requested. A number of 

items were raised and solutions to these were sought. However, it became apparent 

during the construction phase that there were items which had been overlooked, and 

changes were made as the project progressed. This drew on resources, and created 

pressure for the exhibition development team, because it created delays in the schedule. 

During the approval period it would have proved efficacious for a member of the 

exhibition development team personally to go through the plans and to raise issues with 

the other museum departments. This should have been carried out by a staff member 

who was experienced in exhibition development and also knew the organisation and 

was aware of potential problems.
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e) The influence of the Project Director

The Project Director was very experienced in large-scale hands-on exhibition 

development and was, at times, very influential in the development. The Project 

Director specified that no more than thirty per cent of the budget should be allocated to 

the structure. This specification forced the exhibition development team to divide the 

budget between structure and exhibits, which sometimes proved problematic as 

structure and exhibits were interwoven, as in the Scaffolding exhibit and the Mirrors.

The Project Director was effective in providing a rigidity to the schedule, as she was 

unbending in her requests, and very authoritative. In situations where it was important 

for the Project Manager to build up close working relationships with outside contractors 

(the designers and fabricators of the Water Zone, for example) the Project Director was 

able to lay the law down with outside contractors to procure the required item, as in the 

example of the Sound Sculpture. This proved very beneficial to the Project Manager 

who could carry on the collaborative relationship without jeopardising it by having to be 

a ‘law-enforcer’.
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CHAPTER SEVEN : SCIENCEWORKS, MELBOURNE, 
AUSTRALIA

Scienceworks is a modem hands-on exhibition centre, opened in 1991 in Spotswood, 

Melbourne. It is a campus of the Museum of Victoria, situated outside the city centre, 

away from the museum itself, over Westgate Bridge and next to the Spotswood 

Pumping Station. It comprises indoor and outdoor exhibitions and aims to appeal to 

people of all ages. Four thematic permanent exhibitions remained in-situ from opening 

until 1996. These exhibitions aimed to combine real objects and hands-on activities for 

all visitors within four themes.

In 1995 the Scienceworks team realised that the exhibitions were coming to the end of 

their intended life-span and started to devise a rolling programme to re-develop the 

exhibitions. Temporary exhibitions were identified to replace existing exhibitions while 

new ones were developed. Visitor surveys identified that Scienceworks’ facilities did 

not cater specifically for younger children and it was decided that an exhibition for 3-8 

year olds would be developed in-house. This exhibition is called Nitty Gritty Super City.

Participation observation was conducted at Scienceworks over a period of three months 

from March - May 1996. The subject of the study was the development of the exhibition 

Nitty Gritty Super City, a hands-on exhibition aimed at 3-8 year olds and their 

accompanying parents, teachers or carers. Participant observation took place during the 

concept and content development stages. The researcher acted as a consultant to the 

project. The research tools used for this project are described in Table 2 (page 71). 

Follow-up research consisted of updates to the researcher from the Project Manager of 

Nitty Gritty Super City as to progress and a questionnaire survey of key members of the 

team once the exhibition was opened in December 1996.

The aims of the exhibition

The aims of the exhibition were presented in the design brief as:

M ajor aim of the exhibition

Visitors to Science I s ... [working title] can find out about the processes involved 

in working scientifically through participation in examples of situations taken 

from the world in which they live.
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Working scientifically involves employing many processes. The communication 

statement will thus read:

Working scientifically means...

• asking questions, making guesses and testing them fairly;

• noticing details, spotting patterns and sorting things;

• measuring;

• sharing ideas;

• working well with others;

• working safely;

• caring about the effects of what we do.

Each exhibit will display this message though only one process will be highlighted 

as its focus.

Minor aims of the exhibition

To provide fun exhibits which stimulate curiosity relating to science, technology 

and the environment.

• To highlight the potential for anyone to work scientifically.

• To foster a positive attitude towards a “living museum”.

• To act as a model for caregivers about the importance of learning through 

play.

The content for each of the processes will reflect the major strands of the 

Victorian Science Key Learning Area: Natural and Processed Materials, the 

Physical World, Earth and Beyond, and Life and Living, as prescribed by the 

Victorian Directorate of School Education.

The design brief for Nitty Gritty Super City (March 1996)
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A: 'KEEPING ON TRACK' BEHAVIOURS

A1: Keeping on Track: Concept Issues

a) Development of concepts into workable exhibit concepts

Initially, the Project Manager had researched the concepts relevant to this age group and 

had drafted some preliminary concepts. She worked with a design student to develop 

exhibit ideas with which Scienceworks was able to attract sponsorship for this 

exhibition. The ideas reflected buildings and icons from the city of Melbourne. The 

Project Manager then found it hard to progress the ideas further from the concept idea 

phase. At this point, the exhibition development team hired a consultant to progress the 

development. The Project Manager and the design student had had little, or no, 

experience of developing hands-on exhibits and had consequently developed exhibit 

ideas which were visually orientated with structured activities and fixed outcomes. The 

consultant had had experience of exhibition development for 3-6 year olds and foresaw 

that the proposed content for the exhibits developed by the Project Manager and design 

student would not work successfully in the non-structured environment of a hands-on 

exhibition for 3-8 year olds. The consultant worked with the Project Manager to identify 

the appropriate concepts and messages intended to be conveyed in the exhibition, and 

they went on to develop exhibit ideas and content from that point.

b) The use of an ‘exhibit template’

The Project Manager and consultant jointly developed an exhibit template for each of 

the exhibits. This forced them to answer questions relevant to the exhibit and pushed the 

development forward from a conceptual and content point of view.

j  The exhibit templates developed for the exhibition were detailed and included:
j

• the zone that the exhibit would be part of;

• the title of the exhibit;

• the message that the exhibit was intended to convey;

• CSF Relevance (relevance to the National Curriculum);

• a description of the exhibit;
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• how the exhibit would make a link to real life exemplar;

• the activities for visitors at a range of levels from simple to complicated;

• components of the exhibit and cost (initially estimates and, at a later stage, real),

such as, video, game, display and technical requirements;

• Objects, such as new items (e.g. fabricated giant mini-beasts) or collection items

(e.g. the museum’s collection of different species etc.)

• Graphic requirements, such as photographs, illustrations, video footage, text panels 

(adult and child);

• Audio requirements;

• Total estimated cost;

• Reference contacts.

The exhibit template helped to provide a guide as to the stage of development of an 

exhibit, which could also show its history and outline actions to be taken in the future.

c) The use of advisory groups

The Project Manager set up two advisory groups; one, internal, which involved museum 

staff and another, external, which consisted of professionals involved in the care and 

education of young children. Meetings with museum advisory group staff helped to:

• Resolve problems. For example, the Project Manager was able to identify staff 

members to conduct extra tasks, such as photo research and collection item 

sourcing.

•  Share information. For example, the Marketing Department was able to update 

staff on progress made on organising events for the opening of the exhibition, and 

allow staff to have input. Sciencework’s Financial Project Manager was able to 

inform staff of changes to scheduling which affected the installation of future 

incoming exhibitions and, therefore, all members of staff.

• Identify sponsorship possibilities.

•  Update all staff of exhibition development progress and allow their input. The

Head of Exhibitions and Programs was then able to take information from Advisory 

Group meetings to the Central Museums Council and gain approval from the 

Director of the Museum of Victoria.
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• Identify and resolve future staffing needs. The Volunteers Manager was able to 

update staff on recruitment of volunteers and the exhibition development team was 

able to indicate the fabricator and floor staff that they required for the exhibition.

The external Advisory Group responded very positively to the concepts proposed for the

exhibition. This group helped to resolve a range of issues, especially at the early concept

and content stages. The Advisory Group was instrumental in establishing the following:

• The detailed objectives for the exhibition. The comments made by the Advisory 

Group regarding the initial exhibit proposals helped the exhibition development 

team to refine the exhibit ideas and informed them in developing initial concepts 

into content ideas. The Advisory Group felt strongly that the exhibition should 

reflect a world familiar, and yet different from, young children’s common 

experiences.

• The over-arching conceptual basis of exhibits. The group felt these were over- 

intellectualised. It was proposed that the emphasis of the exhibits should be on 

multi-sensory exploration, measuring and extending the senses.

• The concepts for the exhibition. They suggested that the exhibits should:

• be set in context;

• encourage curiosity and imagination;

• provide opportunities for visitors to ask questions and begin investigations;

• work at a range of levels;

• provide opportunities for parents to become involved in their children’s play 

and investigations;

• promote role play;

• build on experiences at home and kindergarten and extend them;

• encourage co-operative as well as individual play.

• The need for grouping exhibits in familiar environments. From this the 

exhibition development team identified three environments, which would be 

familiar to young children, but each one was altered in a perceptual way.

• The aim of exhibits in the Home Zone was to give visitors the illusion of 

stepping back in time to explore domestic life 50 years ago.
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• The aim of exhibits in the Work Zone was to allow visitors to enter the world 

of work, and do the things that they always wanted to but were not allowed 

to.

• The aim of exhibits in the Park Zone was to alter visitor’s perception of the 

natural world, by creating the illusion that the visitors had been shrunk in 

size.

• Reactions to the preliminary design sketches. On the basis of the Advisory 

Group’s decisions a choice of designer was made. Comments made by the Advisory 

Group and the exhibition development team were then related to the selected 

designers.

• The content of specific exhibits. The Advisory Group was able to make comments 

which extended the content of the exhibits. One of the members of the group 

commented that the proposed video- link to the Museum of Victoria might be hard 

for visitors to grasp conceptually. In the development of one of the exhibits this 

element was indeed incorporated. Subsequent comments by staff indicate that 

children enjoy the exhibit because they can see themselves on a screen but do not 

grasp the more complex notion of talking on video to another person elsewhere in 

another building to gain information. The contribution of people who specialise in 

the education and care of young children was very valuable, and the significance of 

heeding their advice can be seen in this instance.

One person (the consultant) was dedicated solely to the exhibition in the early stages of 

development and this ensured that the exhibition continued to be developed according to 

the project schedule. Unfortunately, resources were not available to employ this staff 

member during the entire exhibition development process and consequently it was not 

so possible to ensure that the project advanced according to schedule.

A2: Keeping on Track: Content Development

The external Advisory Group had had input into the refinement of the design brief and 

selection of the designers, but time constraints did not allow them to comment on the 

final designs for Nitty Gritty Super City, as was intended by the Project Manager.

j
i
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A3: Keeping on Track: Text issues

A graphics strategy was developed at an appropriate stage in the exhibition development 

process, alongside the content development. Text was developed in a draft form, and put 

aside while the exhibits were developed fully.

The following list shows the extent of the graphics proposal developed for the 

exhibition at an early stage:

Exhibit Proposed graphics
General Space Directional Signage

Title for whole exhibition, each zone, orientation area

Orientation Library

Area Puppet Theatre

Safety

Equipment

Warehouse

Illustrations of five different types of scientist

Building Site Words relating to actions and objects 

Enlarged photos of different structures

Production Line Numbers for each ‘station’

Pictogram suggesting activity to occur at that ‘station’

Weather Station Title for exhibit (possibly on walkway)

Pictograms and text for different types of weather 

Weather Report: On-screen graphics relating to pictograms

Rubbish facts: Display and associated graphics of recycled items

Old House Graphics for activities

Frieze including words relating to activities

Graphics associated with displays

Cut out figure of curator and text

Templates to show where to put, order and match items

Shop Label objects 

Graphics for activities

Stars and Moon Cut out of astronomer at entry to ‘dark’ area

Night Life Illustration of things in ‘feely’ boxes and written names

Mini-beasts Cut out of CSIRO Research Scientist and text
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Exhibit Proposed graphics

Trail Graphics on underside of stones/bricks

Poos and Paws Stamp of paw print/trail

Planting Out Cut out of a botanist and text

Graphics to stimulate matching and sorting (pictograms, text)

Underground Labels identifying objects and period

Down The 

Drain

Illustration showing the cycle of waste water

The intention was that the graphics would be completed once the final designs had been 

agreed, but this stage coincided with a changeover in the identity of the Project 

Manager, and as a consequence only a very limited amount of graphics were included in 

the final exhibition.

A4: Keeping on Track: Collaboration

a) Liaison

The Project Manager liaised and collaborated well with the departments in 

Scienceworks. For example, there were a large number of objects which were to be 

included in the Home Zone. The Project Manager identified the areas which needed 

researching at an early stage and sought support from the Collections staff to identify 

the most suitable objects and to locate these in collaboration with herself and the 

consultant. The inclusion of the Collections staff at an early stage was influential in 

completing this exhibition on time and on budget, because it maximised the resources 

already existing within Scienceworks. It also meant that all staff had a sense of 

ownership regarding the exhibition from an early stage.

Focus group sessions with twenty three people representing different interested parties 

providing in-put into the development were held and worked well. Members of the team 

agreed that this was a part of the exhibition development process which went well, and 

that they would repeat focus group sessions in the future in a similar context.
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b) Selection of the exhibition name

The working title of the exhibition was Science I s ... The title aimed to convey the 

message that science activities are every day activities. However, it was recognised by 

the museum staff that this was not a name likely to attract the parents and carers of 

young children. A brainstorm by museum staff was held to generate ideas for names. 

During the half term holidays visitors were asked to pick their favourite name for the 

exhibition, and the one that received the most votes was Nitty Gritty Super City.

B: FOCUS ISSUES 

B1: Focus Issues: Objectives

The use of focus groups with early years specialists and staff members within 

Scienceworks helped to focus attention on all details of exhibition development. Having 

a very focused Project Manager ensured that these meetings were strategically timed 

and planned, and that the results were used to shape exhibition development. The 

Project Manager’s drive and focus on the work schedule forced the project forward 

when coming up against the museum’s inertia and a lack of allocated resources.

B2: Focus Issues: Content issues

The exhibition brief was both detailed as to the aims and objectives for the exhibition, 

but open enough to allow the designers some degree of creativity.

The use of a consultant to help develop exhibit ideas was seen to be of great benefit to 

the project, as she helped to reinterpret the original ideas. The Interactives Manager 

stated after the opening of the exhibition that he thought that nearly all the exhibits were 

a success (on a straight out interest and interaction level), the success rate being well 

above the average as far as exhibitions go. He saw one of the reasons for this being the 

range of diversity in the experiences provided by the exhibits.

B3: Focus Issues: Designer collaboration

The designers were limited in their experience of hands-on exhibition development, 

although they were experienced in developing a wide range of products. There were no 

other designers available for this project. The implications of this were that the
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designers relied heavily on information from within the museum team at a time when 

that team was already stressed and stretched for time.

Regular meeting between the designers and the exhibition development team were set 

up to ensure that all parties were happy. These meetings helped to clarify and elaborate 

specific points. This seems to have worked to a point, but the confusion created by a 

change in leadership when the person in the Project Manager role changed at a late 

stage was a significant factor in allowing the designers to be negligent in some areas. 

The result of this was that the museum designer ended up doing a lot of the fine-tuning 

for the exhibition.

The designers were made aware by the consultant at the beginning of the project of the 

rigorous need to pay attention to details regarding safety for 3-8 year olds. Nonetheless, 

the designers did not heed this demand and designed and built exhibits for the building 

area which were unsafe, such as:

• ramps with no sides,

• no gearing on the trucks for the ramp, which meant that they could be used as a free

wheeling sleigh ride down the ramp,

• no covers on the ends of a conveyor belt,

• pulley bags which could be dropped onto anyone below them.

Additionally, an exhibit, Underground, was proposed, designed, then abandoned, as it 

seemed to lack realism, even though the original concept had seemed good.

Science Works is now planning to use external designers in future exhibitions, as it 

creates interesting results and injects new ways of working and ideas into Science 

Works. However the managers are aware that the association between the design 

consultants and the development team needs to be carefully controlled. It worked to a 

certain extent with Nitty Gritty Super City, but certainly seems to have suffered in the 

unclear changeover of Project Manager. Thus situation illustrates the impact of 

individual personalities and drive on team functioning. Scienceworks also recognised 

from the experience of this project that a clause or allowance in the design contract
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should be included to stipulate that external designers to take responsibility for the fine 

tuning of exhibits.

B4: Focus Issues: Evaluation

The team did not test mock-up versions or prototypes of the exhibits. As a result the 

designers designed exhibits to be used by eight-year-olds, the older end of the age 

group, and so younger visitors were excluded. Re-design of exhibits to include three- 

year-olds was necessary.

C: FLEXIBILITY OPPORTUNITIES 

C1: Flexibility Opportunities: Fear of new ideas

The management team at Scienceworks did not replace the Project Manager as soon as 

she left, or allow a overlap hand-over period between the old and the new Project 

Manager. The original Project Manager, with support from the Interactives Manager, 

predicted that if the replacement Project Manager did not start immediately the schedule 

would be delayed. This was the case and, possibly as a consequence, the content of the 

exhibition was impaired. If the management had supported the original Project Manager 

in her request, which was supported by other team members, this situation may have 

been avoided.

C2: Flexibility Opportunities: Attitude to challenges

The location of Nitty Gritty Super City on the mezzanine floor poses a number of 

problems. Access via the stairs is not ideal for visitors with buggies and push chairs, and 

there is only one small lift available to give access especially to visitors with prams. The 

Management of Science Works did not wish to allocate a location on the ground floor of 

the building, which would have been more suitable, as it is close to the entrance and 

adjacent to the outside children’s playground. This location had been dedicated to short 

moneymaking exhibitions which give visitors the impression of constant change in 

order to prompt them to make repeat visits. Additionally, extra care had to be taken to 

ensure that children could not climb over the barriers and off the mezzanine. This was 

possibly made worse by the fact that some of the exhibits encouraged physical 

behaviour, almost to the extent of behaviour used in a playground.
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The existing exhibition encourages visitors to participate using their whole bodies. The 

most active area of Nitty Gritty Super City is located above the Science stage area on the 

ground floor. Thick rubber flooring was necessary for safety reasons and to deaden the 

potential for sound intruding into the live performances on the floor below.

Sounds from the ground floor can interfere with auditory cues included in the 

exhibition. These auditory cues play an important role, as written text labels are 

minimised on account of the target visitor age.

The exhibition development team chose to employ a consultant who had experience of 

developing an exhibition for young children. The consultant raised a number of issues 

that had been problematic during the previous exhibition’s development. However, the 

consultant was only employed during the content development stage and therefore had 

little influence over the later stages.

Location of exhibits within the exhibition

The exhibition development team identified that the Nitty Gritty Super City TV Station 

should be located in a remote quiet place. It was possible to locate the TV Station at the 

end of a walkway, which looks out over the docks and offers visitors a good view of the 

weather, which aids children in describing the weather as they are recorded. A dark, 

quiet space was identified for the planetarium activity, so that children are able to reflect 

on their activities more easily. A criticism of the remote location of these exhibits is that 

they can be easily missed by visitors.

The Library space, which offers children the opportunity to reflect on their experiences 

and make a record of them, is ideally situated off the central space. Children tend to 

ignore the area on their entrance to the exhibition, but once they have carried out their 

exploration, they settle to look at others’ reflections of their experiences and make their 

own.

C3: Flexibility Opportunities: Division of attention to different class 

exhibits

The development of Nitty Gritty Super City suffered from a lack of commitment to 

staffing made by the managers of Science Works. There were new exhibitions opening
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in Science Works prior to the opening of Nitty Gritty Super City. Exhibition 

development team members felt that there were too few staff stretched over too many 

projects. Apart from one consultant employed over a short period, there was no other 

team member who was dedicated solely to exhibition development. As Nitty Gritty 

Super City was one of the last of the new exhibitions to be opened, it was given low 

priority by Science Works staff and aspects which required feedback, such as text, were 

given a cursory glance.

C4: Flexibility Opportunities: Budget Issues

Successful was sponsorship gained from the Brockoff Foundation, the Pratt Foundation, 

Crayola, Lego, Glow Zone and City of Melbourne. One of the first offers of sponsorship 

was form the City of Melbourne, when the exhibition included very clear references to 

buildings around Melbourne. This was, however, at the stage when many of the ideas 

would not work as hands-on exhibits for 3-8 year olds. As the content of the exhibit 

evolved the references to buildings in Melbourne were made less overt. The Project 

Manager was worried that the funding offer would be withdrawn and was keen to 

incorporate the idea of the city, which was an icon familiar to the target audience. It was 

planned that all the routes through the exhibition would be marked out as roads with 

road signs, making the link between exhibition and city. Budget constraints meant that 

this feature was not included in the final exhibition, and the original Project Manager 

felt that this greatly detracted from the messages intended in the final exhibition. An 

outcome of this is that the exhibition title Nitty Gritty Super City does not seem to fit 

with the exhibition.

The sponsorship from Lego resulted in the area for the briefing of groups being lost.

The central city icon was changed to a large Lego model of the city of Melbourne. The 

introduction of sponsorship at a late stage resulted in an original objective being over

ridden.
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Image 26: Designer's sketch showing the proposed Orientation Area, using the 

city as a central theme

After the content development stage, the exhibition development team went through the 

process of allocating ‘ball park’ costs for the desired exhibits and prioritising them in 

order of importance. From this list the exhibition development team were able to assess 

which exhibits were high cost / low priority and to make cuts to the exhibition, so that it 

would fall into the specified budget. Exhibits which were dropped were kept on file, so 

that when money became available they could be incorporated into the exhibition. 

Exhibits which could attract sponsorship were identified.

The Museum of Victoria’s Corporate Development Manager wanted to know in April 

1996 if exhibition development would stop if funding fell below a certain level. The 

Head of Public Programs replied that the project would go ahead whatever funding was 

available, and would be at the expense o f another project.
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C5: Flexibility Opportunities: Project Control

The Scienceworks’ management team

The Project Manager who initiated this project and took it forward was not able to see 

the project through as she went on maternity leave. This was known early on in the 

project, and the Project Manager requested that Scienceworks employed a staff member, 

who would take over from her, early enough so that there would be an overlap between 

the incoming and outgoing Project Manager. Scienceworks management were not going 

to replace the original Project Manager and leave it to existing staff to ‘mop up’ the 

existing work. The Project Manager insisted that the management make one person 

responsible for the project. Scienceworks management agreed, but five weeks had 

passed between the original Project Manager leaving and her replacement starting. This 

was at a late stage in the project when clear direction and attention to detail were 

crucial. During this period the project did not proceed as scheduled, because there was 

no one person responsible for it. A major hole in the management of the project had 

been made around ten weeks prior to opening. Fortunately, the person who took on the 

Project Manager’s job was very capable and could take a large project at a complex 

stage with little background information and get it rolling once more.

Lack of continuity of staff

The development of Nitty Gritty Super City saw an almost continual change in the staff 

involved. As a result, those who had started the exhibition did not complete it and so 

continuity was lost.

Scienceworks is part of the Museum of Victoria, which was undergoing major change, 

in that it a new museum was being developed to open in 2000. As a consequence, staff 

restructuring was continually occurring and the staff at Scienceworks felt very unsettled. 

As a consequence a member of staff resigned from the museum. A wide range of 

different people from the Museum of Victoria’s staff was involved in the development 

of the project:

• four different people from the design team;

• three different people to raise sponsorship;

• two different people from the conservation staff;
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• four different people from the education team;

• two different people from the marketing department;

• and two different people from the children’s museum project (part of the new

Museum of Victoria).

Additional factors affected change on the exhibition development team:

• The project manager left before the end of the project to have a baby. It was at this 

stage especially that communications were lost.

• A member of the design consultancy went off sick after two weeks of the project, 

and did not return to it. Time spent briefing this member was consequently wasted.

• One of the designers, at the outset, had long-term holiday plans booked during the

crucial lead up time to opening.

Modifications to design

Changes were made to the final designs of the house by a new team, who did not 

understand the implications behind the design as it stood. The original intention, which 

had been approved by the focus groups, was to present a cut-away house, which would 

allow staff easy access of all the areas. The ‘new’ team felt, independently, without 

advice from the focus groups, that children would not recognise the house as such with 

a cut-away wall, and initiated the building of all a full house front. Not only was the 

supervising view limited, but the inclusion of the facade meant that the lounge area of 

the house was now effectively outside the mock house and the rationale was rendered 

useless for the inclusion of exhibits such as the gramophone and memory cupboards.
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Image 26: Original version of the Home Zone, showing the cut-away house

The ‘dress ups’

An area within the construction area was included where children could dress up as 

different types of scientists. A key aim was to represent the different sorts of activities 

scientists are involved in, and dispel the stereotypical images that the general public 

tends to hold. With the advent of the new team, this message was lost. A proviso had 

been made in the original brief for children who did not wish to dress up, and this 

consisted of a two dimensional representations of the scientists, with their heads cut-out. 

These representations also included pegs onto which the costumes could be hung. The 

final exhibit consisted o f a mural of different scientists. Visitors could put their heads 

through the mural and see themselves as a scientist. One of the scientists, the chemist, 

was represented with wild spiky hair, a white lab coat and a bubbling test-tube, a 

stereotypical image that the original objectives had intended to challenge.
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The Park Zone

Nearly all aspects of the exhibition had to be modified from the original concepts due to 

budget constraints. Different priorities emerged because these changes happened during 

exhibition development, and the team at the start and at the end changed. As a result the 

feel of the exhibition changed. For example, the search for the giant mini-beasts was 

supposed to create the experience of being shrunk and having to crawl over rocks, 

through logs, wade through grass and discover the creatures as part of the experience. In 

the final exhibits, the experiential aspect of being ‘shrunk’ and the discovery of the 

creatures, were separated. There were three ‘playground’ experiences at one end - 

walking through silicon hoses, crawling through a tunnel and over logs - and the giant 

mini-beasts at the other end in traditional museum cases with traditional type text. The 

intended integration of exploration and discovery was not achieved. These changes 

mean that some of the exhibits may confuse visitors; the activities are crowded into two 

smallish areas, and there is a large area with the Tog’ and ‘tangled grass’ where not 

much happens.

2 = Pathway \
3 = Giant Minibeast \
4 = Push-through grass.
5 = Crawl-through tunnefand 
giant minibeast
6 = Swing bars and giant 
minibeast hidden behind do<Jr
7 = Push-through grass and 
hidden giant minibeast

Image 27: Designers sketch showing the original integrated approach to mini

beast discovery and whole body exploration
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Text

A draft of the text was left by the (original) outgoing Project Manager. There were clear 

objectives for the information panels. They were to have pictorial clues next to the text 

and giant pictures of scientists in action intended to point out the similarities of the 

child’s actions to those of real scientists. There were also to be panels aimed at giving 

tips to the parents as well. Due to the change of staff, all the text was changed, so that 

when the exhibition opened there were only traditional text panels giving instructions 

and information. The text that the original Project Manager had left behind needed some 

revisions, but she was very disappointed that none of the proposed text was included. 

The original intentions of the graphic panels were to draw the activities together; to help 

adults find a ‘way in’ to the ideas bedded in the exhibition; to extend their children’s 

activities and to link these activities to scientific processes which are carried out by 

scientists every day. The team members who took over the project disregarded this 

fundamental objective of the exhibition.
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CHAPTER EIGHT : QUEENSLAND SCIENCENTRE, BRISBANE, 
AUSTRALIA

The Sciencentre is situated in the centre of Brisbane in a converted printworks. 

Sciencentre offers a range of hands-on exhibitions to its visitors. It opened in 1990 and 

moved to its present location in 1993. It is a division of the Queensland Museum, which 

aims to provide a link between Australia’s past and its present. The Sciencentre has a 

core staff of eight, which is supported by 300 volunteers who act as explainers in the
•j

exhibitions. The exhibitions cover 18,000m and are based mainly on traditional science 

centre exhibits. The Sciencentre welcomes 150,000 visitors each year and of these, 

54,000 visitors come in school groups. Visitors travel from within a 250km radius and 

some groups from more remote areas come as part of week excursions. The Sciencentre 

is the most school-visited attraction in Queensland.

In 1995, it was identified that younger visitors to the Sciencentre were not very well 

catered for within the Sciencentre. Research was begun into the viability of setting up a 

new exhibition targeting 3-6 year olds. In 1996 the Director recognised that all the 

exhibitions needed updating and initiated a rolling programme of re-development 

starting with a new exhibition for 3-6 year olds, called Science Spot, to be installed in 

the existing Puzzles area.

Participation observation was conducted over a period of two months from the 

beginnning of August to the end of September 1996. The subject of the study was the 

development of the exhibition Science Spot, a hands-on exhibition targeted at 3-6 year 

olds and their accompanying parents, carers and teachers. Participant observation took 

place during the concept development and early content development stages. The 

research tools used for this project are described in Table 2 (page 71). Following 

research consisted of updates from the Director and Assistant Director at the 

Sciencentre as to progress and a questionnaire relating to key members of the team once 

the exhibition was opened in May 1997.
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A: •KEEPING ON TRACK* BEHAVIOURS

A1: Keeping on Track: Concept development

The Sciencentre Director identified a lack of exhibition development skills within the 

small staff team. He resolved this issue by employing a consultant (the researcher) 

experienced in developing exhibitions for the target age group to develop the concepts, 

content, draft text and a preliminary schedule for the development of the exhibition. 

Groups interested in early years educational and play provision had conducted a small 

amount of preliminary work. This information was passed on to the consultant and 

helped provide the local background information to the project. An area had been 

identified within the Sciencentre for the exhibition, and the objectives of this exhibition 

were broad and non-specific. The director wished for an exhibition area for young 

children, which would meet their needs and those of the adults accompanying them. He 

also wanted the development of the new exhibition to pave the way for the re

development of the Sciencentre, whose exhibitions had remained principally the same 

since it opened. The Director chose the consultant on the basis that she would be able to 

work with little guidance from the Sciencentre and would be able to generate ideas to be 

accepted or rejected.

The consultant, firstly, mapped out the existing provision offered by the Sciencentre 

exhibits by talking to staff, reading resource materials and observing visitors in the 

exhibitions. She then generated some ideas, which she discussed with the Director. The 

ideas were accepted and the consultant continued with the development of the themes 

put forward for inclusion in the exhibition. These were Show Time, Building Site and All 

About You. The consultant felt that there were not enough resources to do all three areas 

and felt that the best way to resolve this would be to consult the target users. As a 

consequence the consultant and the Assistant Director set up an Advisory Group 

consisting of pre-school carers, nursery and early years teachers was set up and which 

areas they felt would be of most benefit to the target age group. It was agreed that adults 

and teachers were more comfortable with the natural sciences, which were covered in 

the area All About You. Consequently, it was suggested that the areas that introduced the 

physical sciences (Show Time and Building) would serve a better function in 

communicating perceived difficult areas of science in a fun, interesting and non

threatening manner. The consultant presented the information to the Director and it was
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agreed that the area, All About You, would not be included in the exhibition. At an early 

stage the consultant was able to identify the key areas and keep on track with 

developing these themes further.

The exhibition’s working title was Tots Spot. The Advisory Group immediately 

identified that this was not a suitable title for an exhibition for 3-6 year olds. The 

exhibition development team, however, spent a considerable length of time before 

deciding on the alternative title {Science Spot) which slowed down the production of the 

resource materials.

A2: Keeping on Track: Content development

The establishment of a detailed concept plan as well as specified outcomes for the 

exhibits by the consultant in the concept development phase ensured that there was a 

framework for the exhibition. The exhibition development team was able to refer to this 

framework during the design and construction phases. There were some variations, as a 

result o f prototyping and additional elements were included. However, the original 

plans were used as a final arbitrator when issues were in dispute and this was felt to 

keep the design and fabrication process on track. The Advisory Group were consulted 

regularly and frequently and provided support and assistance in developing the content.

A3: Keeping on Track: Text issues

Draft text for the exhibition and resource materials was developed at the 

concept/content development stage, which freed up the small staff to concentrate on the 

exhibition development. The draft resource material for schools and groups was ready 

in April, but the final version was delayed due to trouble in selecting the title for the 

exhibition and hence developing the exhibition logo.

Exhibition graphics

Graphics for the exhibition were initially installed as black text on coloured 

backgrounds, which included cartoons of exhibits being used, with additional text for 

adults. After, the exhibition was open and had undergone summative evaluation the 

graphics were renewed using colour graphics. Other alterations included enlarging the 

size of the cartoon element to provide more explicit cues to children and the layout was 

altered to differentiate instructions and explanations.
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A4: Keeping on Track: Collaboration

Staff members were invited to comment at an early stage of content development. This 

did not work, as their preoccupations tended to centre on political decisions being made 

within Sciencentre at the time. However, the meeting afforded the consultant and 

museum staff the opportunity to inform the rest of the Sciencentre staff of preliminary 

ideas. There was a very small staff team at the Sciencentre (the equivalent of eight full

time paid staff). A body of volunteers, who work as floor staff and are employed from 

several hours a week to almost full time, complements this staff. To ensure that all staff 

are briefed and kept up to date, the Assistant Director provided a folio of information 

and sketches in the staff lunch room in April, six weeks prior to the exhibition opening.

B : FOCUS ISSUES 

B1: Focus issues: Objectives

Meetings with the Advisory Group helped the Sciencentre staff to focus on the needs of 

the target audience. Preliminary meetings with the Advisory Group raised a number of 

issues which became the focus for future development. The Advisory Group was able to 

inform the Sciencentre staff of the needs and interests of the target group, and raised 

potential problems.

Additionally, the Advisory Group addressed the issue of the accompanying resources 

for the exhibition. The group was able to identify the range of resources which would be 

useful to groups visiting the exhibition as the following:

• Teacher preview sessions

• A manual of the exhibition with details of each exhibit

• A photocopiable parent-helper page for groups

• Parent sheets with examples of behaviour to encourage

• Activity sheets which are age-related and practicable

• Information on child development

• A song and activity for groups to do before their visit.

The focus on resource requirements at this stage enabled the consultant to draft 

materials to be used as a resource facility at an early stage when there was time to
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allocate sufficient time and concentration to their development. The accompanying 

guide book to the exhibition includes:

• an introduction to the aims of the exhibition;

• details of the exhibits;

• suggestions for pre- and post-visit activities;

• an exhibition song.

B2: Focus issues: Content Issues

Focus on ancillary resources for visitors enabled the consultant to consider an extra 

opportunity for preparing visitors for their visit. She proposed that a storybook 

accompany the exhibition as an extra resource. It was proposed that the storybook 

would contain elements from the exhibition and that groups could read the storybook 

before visiting the exhibition and so become familiar with its content. The Assistant 

Director implemented the creation of an accompanying storybook which introduces 

exhibition themes, which can be explored further during a visit. A song accompanies the 

book, which the children can learn before their visit. Booked groups are able to link 

their exhibition experience by starting their visit with a re-enactment of the story by 

puppets, in a quiet area off the exhibition space. This is aimed to help them link the visit 

to their work and play at school or kinder and to prevent the visit being a ‘one-off 

experience. The development of the storybook alongside the exhibition resulted in a 

focused and integrated approach, which aimed to ensure that the hands-on experiences 

gained in the exhibition could be linked effectively to other everyday experiences.

The basic content of the exhibition remained very true to that specified by the 

consultant. Elements were changed as a result of prototype tests. In the building area a 

change was made to accommodate the range of activities outlined in the specified 

outcomes for the Building area. This involved the use of balls rather than building 

blocks. The balls facilitated the inclusion of a large range of mechanisms, such as ball 

runs, chutes, conveyor belts, escalators as well as a central feature of a rocket, where 

balls can be released from once they have been collected and stored.
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B3: Focus issues: Design collaboration

Control over the schedule

Although the relationship between the Sciencentre staff and the Queensland Museum 

(in-house) designers was positive, the relationship suffered from the lack of a formal 

contract being in place. Consequently, the Director of the Sciencentre had less control 

over the time line as he would have liked.

Sense of ‘ownership’

All the staff involved in the project, both in the design and fabrication teams enjoyed 

working on the development of the exhibition. The Director is confident that there is a 

high level of ‘ownership’ of the final exhibition within the staff of Queensland Museum 

and the Sciencentre due to their involvement

B4: Focus issues: Evaluation

Exhibits could be easily prototyped and tested because the exhibits were designed and 

built in-house. However, poor programming and a lack of commitment resulted in few 

exhibits being tested with visitors prior to opening. This resulted in a very busy period 

straight after opening, when it was necessary to make amendments to exhibits, although 

this was facilitated by the fact that the fabricators were in-house.

C: FLEXIBILITY OPPORTUNITIES 

C1: Flexibility Opportunities: Fear of new ideas

The Director of the Sciencentre was very open to the suggestions made by the 

consultant at the start of the project. Initially, the exhibition was to cater for 3-8 year 

olds, but the consultant advised that this was a very wide age range and that the age 

range 3-6 years would be more practical and achievable. The director agreed to this. 

Additionally, once the consultant had generated a number of ideas the space available 

for the exhibition was limited. The director decided to extend the area of space allocated 

for the exhibition, to almost double the original area.

C2: Flexibility Opportunities: Attitude to challenges

The Director of the Sciencentre recognised exhibition development skills were missing 

from within his staff and so committed resources at an early stage to hiring a staff
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member who could ‘lay the foundations’. On reflection the Director feels that this 

commitment of resources to develop firm conceptual plans prior to any construction 

was very worthwhile and that the final product is workable and meets all the objectives 

set.

C3: Flexibility Opportunities: Division of attention

The Director of the Sciencentre had planned to develop the exhibition for young 

children as a means of testing the process for re-developing exhibitions within the 

Sciencentre. As such there was little competition for attention between other developing 

exhibitions and the exhibition development team were not distracted from their purpose. 

The use of museum staff as designers also ensured that there was no other project which 

could distract the team from the development of Science Spot, which there may have 

been had the design team been an external company, with their own agenda.

C4: Flexibility Opportunities: Budget issues

The commitment of the Director to the development of this project ensured that there 

were funds available to achieve the project. For example, at the start of the project the 

consultant generated more ideas, which demanded more space than the Director had 

originally planned for. The Director's response was favourable to extending the 

exhibition and supported this saying that he was confident that sponsorship could be 

raised and if this was not possible, the Sciencentre would support the cost of the 

development.

C5: Flexibility Opportunities: Project Control

Selection of designers

The director of Sciencentre selected the designers on the basis that they were the only 

ones available for the proposed time scale. The museum design staff had said that they 

would not have time to do it. However, the Director subsequently selected the museum 

design team because the Museum Board insisted that the project should be conducted 

in-house and it was politically expedient to do so. The Director of Sciencentre 

consequently liaised with the design team and the in-house fabricators so that they 

would be able to fit this work into their schedule. This decision affected the scheduling 

of the exhibition for two reasons:
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1. The original opening date had to be put back, because of delays in selecting the 

design team and also in accommodating other work.

2. There was no formal agreement in the form of a contract in place between the 

Sciencentre, designers and fabricators. The Sciencentre was unable to effectively 

manage the project through financial imposts by withholding payments for non

performance. As such the Director of Sciencentre was unable to influence the output 

of the design and fabrication teams and had to change the opening date in December 

from the beginning of April to the end of May. Even still, exhibits were being 

installed up to the last minute before the official opening, and there was minor work 

still incomplete six months after opening.

Lack of continuity regarding the content

The exhibition was initiated by the Director who employed a consultant to:

• develop the concepts and content;

• initiate work with the designers alongside the director;

• initiate systems to enable the development of the exhibition once she was gone.

The consultant worked to the director, who was often busy with his other 

responsibilities. The consultant liaised with the other Sciencentre staff, especially the 

Assistant Director, who had a primary years science background. The director aimed to 

take the project forward himself once the consultant left. It may have been more 

effective for the consultant to work collaboratively with the Assistant Director, so that 

once the consultant left the Assistant Director could be an informed advocate of the 

ideas already developed. The Assistant Director felt that if she were given clearer 

direction regarding her future involvement in the exhibition’s development then she 

would be able to contribute more effectively. The consultant left at the end of 

September 1996, and the director took over the leadership of the exhibition 

development, with the Assistant Director being involved when necessary. The Assistant 

Director was not always kept informed of progress and her role was not clear. In March 

the Assistant Director was given the go-ahead to get the exhibition up and running. The 

Assistant Director had to leave two weeks before the opening due to maternity leave. 

The Assistant Director was responsible for briefing the Advisory Group and staff about
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the content of the exhibition, but found this difficult when she was not totally clear 

herself.

The name of the exhibition

The Director generated the working title of the exhibition, which was Tots Spot. The 

other staff at the Sciencentre and the consultant felt that this was not an appropriate title 

for the exhibition, but could not manage to persuade the Director of this. At the first 

Advisory Group meeting the team asked for a response to the proposed exhibition. The 

Advisory Group agreed unanimously, in the presence of the Director, that this was not 

an appropriate name for the exhibition, but were not able to generate any viable 

alternatives. The Director accepted that a new title should be found and the consultant 

suggested that the team hold a brainstorming session to create some new names, which 

could then be tested with visitors. The Director was reluctant to do this and for many 

months the exhibition went under the title of Tots Spot. It became urgent that the new 

title was agreed as the resource materials for visitors were due for printing. The Director 

suggested the alternative Science Spot and this was accepted as it was too late to explore 

the alternatives. The Director was able to exert his control in the selection of the name 

and inhibited the exploration of the names for the exhibition. The resulting name which 

is perhaps not entirely favourable for the exhibition, as it does nothing to say at whom 

the exhibition is aimed or what it is about.
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POSTSCRIPT TO THE FINDINGS IN PART II: CHAPTER FIVE AND SIX

The variance in the findings from the National Maritime Museum and the 

Science Museum

The findings from the National Maritime Museum may seem over-critical with 

reference to the outcome - a largely successful and popular exhibition, which meets 

some of the objectives set out in the first instance. The research however does highlight 

some of the undercurrents which may threaten exhibition development and ultimately 

affect the communicative effectiveness of the exhibits. The process at the National 

Maritime Museum can be described as a fairly straightforward translation of ideas and 

concepts into three-dimensional communication systems (exhibits). Creativity was not a 

crucial element to the exhibition development process. However, the findings from the 

Science Museum indicate that the inclusion of creative conflict in the exhibition 

development process can cause the undercurrents to become waves which break the 

surface and potentially threaten the development process when there is not a proper 

infrastructure to support such activity. Good systems support and sustain creativity and 

ensure that creative ideas can be incorporated into exhibit development. It is possible 

that the processes at the Science Museum and the National Maritime Museum were 

equally robust, but the extra creativity injected principally by the designers meant that 

the limits of that process were tested.

INITIAL REFLECTION ON THE ANALYSES

The stories of exhibition development at the four organisations begin to suggest some 

areas for improvement in, and control of, the exhibition development process. The 

following suggestions have arisen directly from the stories. These suggestions are the 

‘stepping stones’ to a higher level of analysis, which is explored in the next chapters. 

This further analysis allows exploration of causes and effects of the fundamental 

functional behaviours displayed in Keeping on Track, Focus Issues and Flexibility 

Opportunities.

In the mean time we can see that behaviour guidelines and a scheme for a pattern of 

work has arisen from the stories.
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Suggestions for exhibition development

• Support from experts in the field can help to clarify issues relevant to exhibition 

development. Accessing specialist advice offers the opportunity to gain definitive 

answers to specific problems which cannot easily be resolved by team members. 

This advice should be budgeted for (see pages 112; 140; 194; 210 and 211).

• Team meetings must be scheduled to include all the relevant members, otherwise 

the meetings can become redundant (see page 90).

• The responsibility for the development of exhibition text needs to be clearly 

allocated to a single team member (see pages 92 and 207).

• If possible an experienced graphics writer should be employed to develop graphics. 

The process is facilitated if this member is involved in the development of the 

exhibition (see pages 93; 121 and 207).

• The development of graphics and other associated resources should occur alongside 

exhibition development (see pages 121; 93 and 195/6).

• The exhibition development team must develop clear communication systems to 

ensure that intended exhibit communications are not corrupted, to maximise 

resources and to run the project to schedule (see pages 94 and 95; 97; 100; 130; 132 

and 186).

• Where there are potential 'gaps’ in communication systems these must be identified 

and plugged. This may demand further staffing resources (see pages 131; 136; 153; 

189; 209).

• Concept and content developers must continue to develop the exhibit in 

collaboration throughout the design and fabrication stages (see pages 95; 130; 133; 

135; 138; 198; 204; 215).

• Because new teams are often set up to develop exhibitions, there must be early clear 

allocation and definition of all roles within the exhibition development team. All 

team members must be aware of the scope of their own role and those of others', so 

that all team members are aware of the human resources available (see pages 127; 

129; 160; 191; 209).

• Departments should be encouraged to make responsible decisions when signing off 

drawings (see page 141; 173).
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• The exhibition development team must focus collectively on the development of the 

exhibition in order to maintain content control (see pages 96; 97; 98; 99; 100; 101).

• Solutions to problems must be supported by all team members (see pages 105; 109; 

154; 160; 173; 174-178; 199).

• The decision to introduce new ideas at a late stage needs to be carefully considered. 

If the situation is appropriate, resources must be made available to incorporate and 

achieve new ideas (see pages 99; 118; 147; 180; 213).

• If financial resources are not sufficient at the start of the project it may be suitable 

for the core team to develop of a 'bank' of extra ideas which are prioritised and 

researched to a satisfactory level so that they are 'ready to run' if further finances 

become available at a later stage (see page 201).

• A team which supports its team members and encourages respect between them will 

be able to support levels of creative conflict which can lead to new and superior 

ideas being formed (see pages 110; 125; 138).

• Peripheral resources, such as possible sources of money or extra staff resources, 

should be identified and defined to all team members (see pages 133; 134; 181;

183).

• Within large organisations it may be necessary to set up a more formal contractual 

obligation amongst internal departments (see pages 141; 173; 213).

• The overall leader of a project has to command an authority which, when wielded, 

can make unwilling or co-operative ‘contractors’ fulfil their obligations (see pages 

179; 188).

• Commitment to achieving tasks by dates set out on the schedule is essential if all 

planned elements of exhibition development are to be accomplished. This 

commitment is balanced by a need for a flexible approach to work which will allow 

for creativity, problems and mistakes (see pages 81; 83, 84; 87; 90; 100; 115-117; 

120; 193; 194).

• Mutual respect for team members is an essential underlay to the successful 

development of exhibitions (see pages 94; 95; 97).

• Team leaders must lead. Too much democracy can make it difficult to reach 

decisions, as opposed to compromises (see pages 110; 130; 188).
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The exhibition development process

There is no standard process, or even a set of core guidelines, for developing 

exhibitions, hands-on or otherwise, within the UK, Europe, Australia or North America. 

Each team which undertakes the development of exhibits initiates and develops their 

own process according to the characteristics of their organisational structure and the 

demands of the project. Teams are usually so engrossed and busy with their own work 

that few exhibit developers liaise with professionals in other organisations to discuss the 

varied approaches employed in this area of activity. However, as the number of projects 

that are incorporating, or are based solely around, hands-on exhibits increases as we 

approach the Millennium the need to develop effective hands-on exhibitions which are 

durable is becoming more pressing. Knowledge which allows people to feel in control 

of the exhibition development process is required.

The suggestions above summarise some aspects which are crucial to remember and 

consider when developing hands-on exhibitions as derived from the four stories of 

exhibition development. Table 10 represents a suggested process of working which is 

collaborative and re-iterative and would serve as a guideline for others developing 

hands-on exhibits since it can be adapted to suit differing organisational needs. The 

format set out below also allows for the development of multimedia, which includes all 

information technology and various new media that we see are beginning to become 

part of hands-on exhibitions. Jackson (1996) proposes that the integration of hands-on 

exhibits and new multimedia techniques will herald the dawning of the third generation 

of science museums and hands-on centres.

Although these stages are described in a linear manner, the process is iterative so that 

some stages may be repeated, returned to, and refined during the development process. 

However, stages for approval and moving on are rigid. Approval stages provide 

opportunities for gaining the support of senior management and allowing them to keep 

up to date with progress. If the exhibit alters radically in content, design, programme or 

budget once approval has been gained, approval must be re-negotiated.

The process is orchestrated by a PROJECT LEADER who has the overall vision for the 

exhibition and drives progress forward. The Project Leader is responsible for
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developing a programme and specifying the budget in collaboration with the overall 

Project Manager. The project leader identifies the resources necessary to develop the 

exhibit and negotiates with the relevant managers for staff time. The arrows on table 11 

illustrate the iterative nature of the exhibition development process and reveal how the 

stages can interact with each other.
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Table 11: Suggested exhibition development process

1. Concept and content development
Leaders: content group 

Supporters: Multimedia, design and fabricator 
Outcome: completed exhibit template sheet

EXHIBIT APPROVAL
Outcome: Draft budget and programme

1a) Associated materials development
Leaders: content group 

Supporters: Multimedia group 
Outcome: resource materials. This activity is not confined to a single stat 
continues alongside exhibit development and is completed in time fo r  openi

2. Conceptualisation of prototypes
Leaders: fabricator and design groups 

Supporters: content and multimedia groups 
Outcome: sketches and/or mock-ups o f  the exhibit

PROGRAMME AND BUDGET APPROVAL____

3. Construction of prototypes
Leaders: fabricator and design teams and/or multimedia groups 

Supporters: content group 
Outcome: prototype exhibit

4. Formative evaluation
Leaders: content and fabricator groups 

Supporters: workshop team, multimedia, design groups 
Outcome: prototype exhibit with (recommendations for) amendments

I EXHIBIT APPROVAL

5. Construction
Leaders: fabricator and design teams and/or multimedia groups 

Supporters: content group 
Outcome: fina l exhibit with working drawings and instruction manual\

7. Installation and Trials
Leaders: fabricator, design and content groups 

Supporters: multimedia group 
Outcome: installed successful exhibit.

8. Summative evaluation
Leaders: content group 

Supporters: fabricator and multimedia groups 
Outcome: improved functionality and communicative effectiveness o f  exhibits. 

Information to assist with the development o f  future exhibits
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PART I I I :  SUMMARY AND CONCLUSION

CHAPTER NINE : ANALYSIS AND INITIAL SUMMARY

Figure 5 in Chapter 6 (page 83) described the areas in which the fundamental functional 

behaviours - Keeping on Track behaviours, Focus Issues and Flexibility Opportunities - 

operate. The ‘stories’ in the four preceding chapters depict the outcomes of the play of 

attitudes, behaviours and issues on the dimensions of exhibition development within the 

three fundamental functional behaviours. As was shown, a list of guidelines of exhibit 

project management can be derived from such ‘story’ analysis. However, it is possible 

to go to a further level of abstraction through a process of categorisation of the story 

outcomes.

The following chapter reveals the analysis of the data. This requires a significant 

amount of concentration, because there are four levels to the analysis. The levels are 

described in more detail later in the chapter. The following describes an overview.

1. The first level reveals the relation of the guidelines to three constraints (Process, 

Team Functioning and Resources, defined below). This was carried out firstly by 

the researcher (Appendix 8) and then weighed against the scores of four other 

independent exhibition developers (Appendix 9). This analysis is revealed in Table 

12, which is very long. A summary version of Table 12 can be seen in Table 13. At 

this level, the number of guidelines considered to be affected by all three constraints 

is revealed. It is shown that there exists a dynamic relationship between the 

guidelines and the constraints.

2. The second level of analysis reveals the multiple impact by constraints on the 

guidelines. The number of times that each of the constraints was considered to have 

affected one of the guidelines is considered in relation to the impact by other 

constraints. Table 13 reveals the frequency with which the guidelines are affected 

by the constraints. In the subsequent analysis of Table 13 the fundamental 

functional behaviours which contain most guidelines affected by the constraints is



revealed. This is recognised to be simplistic and further analysis reveals the multiple 

action of constraints on guidelines.

3. The third level of analysis indicates the dimensions of exhibition development on 

which the constraints have most impact. This is revealed through Table 14a) b) and 

c) and their subsequent interpretations. It is shown that the constraints impact on a 

range of different dimensions of exhibition development in each of the fundamental 

functional behaviours.

4. The final level of analysis considers the comparative weight with which each of the 

constraints impacts on the dimensions of exhibition development within the 

fundamental functional behaviours. Table 15 shows the impact of each of the 

constraints on each of the dimensions of exhibition development. Table 15 is 

interpreted through Table 16a) b) and c) to reveal the dimensions of exhibition 

development within each fundamental functional behaviours which are most 

vulnerable to the constraints.

The following chapter presents and interprets the findings. A comprehensive summary 

of the findings is presented in Chapter 10.

The first level of analysis: The impact of the constraints on the guidelines

Through the analysis of the four organisations’ stories it is possible to identify some 

common issues which are attributable to particular dimensions of exhibition 

development. These issues can be looked upon as guidelines as they indicate behaviours 

and actions which could ensure successful management of future exhibition 

development projects. It was found that each guideline within the three fundamental 

functional behaviours {Keeping on Track, Focus Issues and Flexibility Opportunities) 

was particularly vulnerable to constraints in three functional areas:

• How the process of exhibition development unwinds {Process).

• How the team functions {Team Functioning).

• How resources, such as money, staff, time, offices and workshops, are used 

{Resources).
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Each of the issues or guidelines arising within the dimensions of exhibition 

development is impinged upon by one or more of the constraints of Process, Team 

Functioning and Resources at particular times.

Table 12 reveals the relation of the findings from this further analysis (the guidelines 

relating to dimensions of exhibition development which are located themselves within 

the fundamental functional behaviours of Keeping on Track behaviours, Focus Issues 

and Flexibility Opportunities to these new constraint categories: Process (P), Team 

Functioning (T) and Resources (R). Table 12 is very long because it encompasses all the 

data from the four exhibition sites. Situations where all three constraints act on an area 

of activity are highlighted.

The guidelines within Table 12 were analysed firstly by the researcher (see Appendix 8). 

To generalise, and to add to the data collected through participant observation, this 

analysis was then ‘weighed’ through consultation with the scores of four independent 

expert exhibition developers. They were presented with exactly the same table, without 

the scores of the researcher, and asked to attribute a tick, based on their own 

experiences, to the constraints that affected each guideline the most. The four 

independent exhibition developers were selected to offer a range of different 

experiences and perspectives (the director of a Millennium project, a designer, a project 

manager and an evaluator - see Appendix 9).

The scores in the left-hand columns reveal the scores of the researcher ( ‘P ’, ‘T ’, ‘R ’) 

and the scores of the independent expert exhibition developers ( lp l  ‘t l  ‘r l  ’ etc.1).

The table was analysed in the following way: for a guideline to be recognised as affected 

by a constraint it has to have a score from three or more of the scorers, including the 

researcher. This took into consideration that the independent exhibition developers have 

had different previous experiences and so a score of three out of five is taken to mean 

that there is reason to believe that this guideline is affected by a particular constraint.

1 p i indicates that one independent expert considered that the P rocess constraint affected that guidleine, 
p2 indicates that 2 independent experts considered that the Process constraint affected a guideline and so  
on.
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Table 12: The guidelines from the data, and the constraints by which they are 
affected.

Constraints Guidelines

A: Keeping on track
A l: Concept development issues

P R Lack of commitment to developing the exhibit concepts at an

p3 tl r l appropriate early stage in the development process may lead to 

confusing content development problems at a later stage, which can 

cost time, effort and money.

P T R Gaining support and advice from experts in the field helps to clarify

p2 t3 r2 issues relevant to exhibition development. Accessing specialist 

advice offers the opportunity to gain definitive answers to specific 

problems which cannot easily be resolved by team members. This 

advice should be budgeted for.

P T Awareness of the types of visitor behaviour which can be expected

p4 tl in the unstructured environment of an exhibition helps to focus the 

team's attention on developing more useful proposals for exhibits 

which are, ultimately, more likely to be used successfully.

T Allowing a range of team members (especially designers and

t3 rl content developers) to collaboratively work to identify the 

challenges presented by the proposed exhibition aids agreement of 

solutions. Collaborative working helps to build a sense of joint 

ownership for the ideas and content of the exhibition. This helps to 

strengthen team spirit.

T Allowing those not primarily interested in, or responsible for,

p3 t2 content (i.e. the designers) to take the lead in allocating space for 

exhibits can compromise the development of concepts and, 

underlying this the potential communicative effectiveness of the 

exhibit.
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Constraints Guidelines

A l: Concept development issues (continued)

P

p3

R

rl

Early practical construction problems during a fabrication phase can 

lead to the focus of attention being shifted in a drifting manner from 

the exhibit message to practicalities. At this point, a firm decision 

needs to be made by the exhibition development team with regard to 

an exhibit's future. When an exhibit concept undergoes 

transformation due to foreseeing the practical constraints of 

physically producing it, the objectives and concepts of the exhibit 

must be re-considered or reviewed.

P

p4 tl rl

Poor content development at the appropriate stage in the schedule 

results in communications with visitors relying ultimately on text 

interpretation or the prompting of an explainer, rather than the 

communication being revealed by the activity inherent in the 

exhibit. In these circumstances the aims of the exhibition teams to 

create exhibits where physical activity leads to cognitive stimulation 

can fail to reach the possible depths of interpretation.

A2: Content development

P

p3

R

Rl

Adding extra exhibits to the exhibition plan at a late stage in 

development can result in them not being installed or their being 

half-finished. It is better that existing resources should be 

concentrated on existing planned exhibits planned at this stage.

p4

T Lack of clarity over exhibit content can allow other parties who are 

not responsible for the content of the exhibit (i.e. designers and 

fabricators) opportunities to interpret the content in a manner which 

serves their purposes, but may jeopardise intended communications. 

That is, fuzzy content ideas cannot be communicated.

P

p l

T

t4

R

R2

Team members' time is wasted when other team members expressly 

responsible for content development are absent at content 

development meetings.
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Constraints Guidelines

A2: Content development (continued)

P

p2

T

t2 R l

Team meetings concerning the definition of content only work when 

all team members are present.

P

p4 tl

Establishment of clear concepts at the appropriate stage can 

facilitate content development and, subsequently, translation of an 

idea in to a three-dimensional communicative device.

P

p4

T

tl

Content development is facilitated by a clear concept plan which can 

be referred to. If changes are made to exhibit content the exhibition 

development team are able to check whether the amendments are in 

keeping with the original intended communications.

P

p3

R

R l

Acceptance of design solutions before matching concepts and 

content to the physical form of an exhibit can lead to the revision of 

concepts which do not marry with, are counter to, or even 

undermine the original communication objectives.

P

p3 tl R2

There may be a tension between the physical position of the exhibit 

and its communicative function.

P

p2

R

R3

Late additions of exhibits to the schedule, changes or additions after 

opening are difficult to initiate as the development process has lost 

its impetus, resources are scarce and staff are likely to have moved 

on to another project.

P

p2

R

R l

Lack of focus on practical issues may lead to problems during 

mechanical prototype stages or installation. At the very worst this 

can result in the exhibit failing to work in the exhibition and 

requiring amendments before it can be used by visitors.
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Constraints Guidelines

A3: Text issues

P

p3

T

t2

R

R l

The team needs to identify a member who has the necessary 

experience to write graphics. If there are not the skills in-house then 

the appropriate skills should be bought in. It is important to select 

someone who either has experience of writing for an exhibition 

audience or can show evidence that they will produce good copy for 

the exhibition.

P

p3 tl

A graphic strategy can only be defined once the exhibition content is 

defined. However, individual suggestions for particular graphics 

applications need to be considered during the design development 

stage, otherwise they may be excluded from the exhibition.

P

t4

Generation of a graphics strategy at the detailed design stage allows 

designers to have input.

P

p l

R

R3

Once graphic concepts are identified, the identification needs to be 

followed up with adequate resources and action to ensure that the 

concepts are realised. Otherwise, the over-riding pressure of 

exhibition development, fabrication and installation takes priority 

and graphics are not included due to lack of resources.

P

p2

T

t2

R

R2

Collaboration of the team to write text allows other text-based 

communications, such as teacher’s materials, to be developed in line 

with the exhibition. However, a collaborative approach to text 

generation is time-consuming.

P

p3 t2

Different approaches to developing texts for interactive exhibits and 

static displays can lead to a discontinuity of ‘voice’ between the 

texts of the interactive exhibits and static displays.

P

p3 tl

R Integration of the graphic and design elements of the exhibition is 

essential if  the graphic elements are to achieve their full potential. 

That is, the graphics have to be optimally placed to communicate 

most effectively.
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A3: Text issues (continued)

P

p4

R A trial version of the graphics affords the exhibition team to 

evaluate the effectiveness of the graphics in situ which can be 

amended as necessary.

P

p2 tl R3

Flexibility in both the schedule and team functioning can improve 

the final exhibition, for example, to allow another level of text 

communication to be included in the exhibition.

p2

T

tl

R

R l

Once exhibition content is defined at a particular time in the 

schedule it is essential that a staff member become responsible for 

initiating and developing the accompanying graphics strategy.

P

p i t2

R

R l

Advance warning to fabricators of computer-based exhibits, at the 

commencement of their contracts, that changes to text within 

computer programmes may be likely at a late stage of development 

helps the programmers accommodate these changes. If not stated at 

the start of the contract the extra work may incur extra costs.

P

p2 t2

R Lack of designated responsibility for text development can lead to 

ineffective use of time and the re-writing and reviewing of texts.

A4: Collaboration

P

p3

T

t2

R Poor communication systems throughout an extended team 

(including the sub-contractors) can provide opportunities for 

messages passed between team members to become corrupted or 

lost.

p2

T

t3

Regular update meetings with senior management help a project 

team to feel reassured that they are supported in their work. They 

also provide opportunities to resolve underlying issues and help to 

focus the work of the exhibition development team.

p l

T

t3

R If all project work can be undertaken at a central location it may 

help to increase efficacy of communication and so act to support a 

shared information system between teams and/or team members.
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A4: Collaboration (continued)

T R Clarification of all roles needs to be extended through all team

p l t3 R2 members, including in-house staff and external contractors and 

consultants (Quantity Surveyors, for example). A handbook which 

outlines the roles of all team members may help to increase 

confidence of team members and enhance respect for others’ work.

T R The impact of staff changes on a project team should be recognised.

p l t4 t2 Provision to cope with such changes should be planned for in 

advance and supported by senior management.

T A gap in the leadership of a project can delay its progress

p l t3 rl considerably, which may in turn affect its communication potential, 

as items become compromised due to a tightened schedule.

T R Collaboration with other organisations involved in the same kind of

p2 t3 rl work can be reassuring to the project team, as they see other 

professionals facing the same kinds of decisions and problems as 

themselves. Additionally, ideas which can be shared and information 

gained are an added resource which help to avoid fre-inventing the 

wheel*.

P R Liaison with target user groups at key stages in the development

p3 tl r2 process can help to establish support from these groups. As ‘word of 

mouth’ is one of the best advertisers for exhibitions, securing the 

support from a core group of the target users helps to ensure that the 

exhibition will receive ‘word of mouth’ advertisement even before it 

is open. This type of liaison also generates a sense of ownership 

within the community.

T R Lack of collaboration between key team members, and the lack of

p l t3 rl awareness of shared tasks this engenders, may lead to ‘losing track 

of the schedule’.
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A4: Collaboration (continued)

T R Team members following their own agenda, when unsupported by

p2 t3 other team members, can result in wasted efforts. Agreement of the 

teams’ focus is essential to allow for a productive working pattern.

P T The transition from a team with a split focus to one with a unified

p3 t3 direction and the consequent merging of ideas can be achieved 

through conflict. In a well-supported team, members should be able 

to voice their opinions and challenge those of others in order to find 

a common standpoint by consensus.

P T Using an Advisory Group can help focus the exhibition development

p3 t3 r2 team's attention on specific areas and can be effective in helping to 

resolve communicative issues.

T New team members, joining the team during development, may

t4 rl slow down the exhibition development process as they get to grips 

with all the new information.

T New team members, as they get to grips with new information, may

t4 rl question already established principles. This can be beneficial if the 

criticism is positive and the team members can address the issue and 

resolve it collaboratively.

T New team members joining part-way through the development

p l t3 rl process may be very motivated as they are keen to prove their 

worth.

T R Team members with little experience of hands-on exhibition

p2 t4 r2 development may slow the development process by asking many 

questions. However, the new knowledge and experience that these 

members can introduce into the team compensate for the time taken 

to help them to climb the steep learning curve associated with 

hands-on exhibitions.

P T R Gaps in communication systems, once identified, may be ‘plugged’

P l t3 rl by the inclusion of an extra team member, or an extra procedure.
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A4: collaboration (continued)

T Liaison between the project team and the rest of the organisation

t4 r2 positively influences the support of other departments towards the 

new project.

P T R Departments should be encouraged to make responsible decisions

p4 t2 rl when signing off drawings. This can be aided if an exhibition 

development team member goes through the plans with the relevant 

departments, addressing issues which are seen to be important.

T Liaison with departments responsible for sponsorship and fund

p2 t3 rl raising helps them to make contacts and approaches to companies. 

Once sponsorship is secured the project team must ensure that 

relationships with the sponsors are maintained through relevant 

channels.

P T Liaison with those who will be responsible for the exhibition once it

p4 t2 r2 is on the floor can help the exhibition development team to consider 

practical matters. It can also generate a sense of responsibility and 

ownership in those that will later run the exhibition. It can help to 

make the hand-over from developer to maintainer smoother.

P T R Clear lines of communication prevent confusion; they help to ensure

p l t2 r2 that a project can run as closely as possible to schedule, within the 

available resources, and support the achievement of flexible 

attitudes to the work. Such clear lines are very important when there 

is a large amount of fabrication work to be completed.

P T R Those responsible for the content of exhibits should not relinquish

p3 tl r3 responsibility for them during the fabrication stage. Collaborative 

partnerships between content specialists, designers and fabricators 

can allow for effective problem-solving relating to fabrication which 

does not compromise content or aesthetics.

T R Split control of fabricators constructing exhibits leads to confusion

p3 r2 and problems with scheduling, as lines of responsibility are unclear.
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A4: Collaboration (continued)

T Lack of co-operation and independent team action by team members

p l t4 rl creates tension.

T R Clear lines of communication are essential when dealing with

p4 rl external contractors in order to ensure that there is no way that they 

can misconstrue the intended communications, or find reasons to 

delay the schedule and so charge for 'extra' work.

T R Delays in supplying information to contracted companies can be

p3 tl r2 used by them as an excuse for their own delay, even if this is not the 

case.

P T R The leader of the project can lose control over the development of

p3 tl r2 exhibits during the fabrication stage if the designers choose 

fabricators and then keep exclusive contact with them. Information 

can be relayed late, withheld or be incomplete, resulting in 

disappointing exhibits. Update meetings with fabricators, designers 

and the Project Manager need to be scheduled.

T R Positive collaboration between all team members facilitates the rapid

P i t4 r2 creative problem-solving of challenges which naturally arise. 

Challenges have the potential to set the project off-schedule.

T R Conducting collaborative relationships can initially be time-

p l t3 rl consuming but helps to prevent last-minute panics.

T Lack of collaboration may lead to some stages of the exhibition

p3 t2 development process being omitted.

P An exhibit template sheet (See Appendix 10) can be effective in

p3 r2 recording the work carried out regarding an exhibit and 

communicating this information to parties who have not been 

involved in the exhibit development from the start.

R Under-staffing can lead to delays in development and affect the final

P l t2 r4 communication of an exhibit.
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B Focus

Bl: Objectives

P

p3 t2

Focus on the institution's aims and objectives may facilitate concept 

development.

P

p2 t2

Shift of focus away from the content to more practical issues can 

damage the communication potential of an exhibit.

P

p2 tl

R

r2

A shift of focus on content and an ignorance of practical matters can 

lead to production of an exhibit with limited operational 

effectiveness and, thus, limited communicative abilities. The exhibit 

may need amending later, so straining resources.

P

p4 tl

Problems in defining the content may be solved by re-addressing the 

intended concepts.

P

p3 tl

R

r2

Lack of focus on the tasks at hand at the early stages of exhibit 

development can lead to problems arising at a later stage, thus 

causing extra work at a busy time.

B2: Content issues

P

p3 t2

Lack of focus hinders the content development of exhibits.

P

p3 t2 rl

Lack of focus may contribute to poor design scheduling.

P

p3 tl

Unresolved or incomplete stages of development can shift the focus 

of work from a necessary sequence of stages.

P

p4

T

t4

R

rl

Lack of focus may lead to exhibitions being developed ad-hoc. This 

circumstance can be frustrating and inefficient for team members.

p l t2

R

r4

Budget constraints can force the exhibition development team to 

examine concepts and content and so make them more focused.

Pl

T

t4 r2

Lack of continuity in staff members working on a project can result 

in the final exhibition differing greatly from proposals established 

by previous team members.

236



Constraints Guidelines

B3: Design collaboration issues

P

p3

T

t3 r2

Designers may be asked to fulfil a number of roles during the 

development of the exhibition. Carefully definition of the designer’s 

role (especially if they are contracted) may help their performance.

p2

T

t l

R

r4

Lack of collaboration from the designers can force an exhibition 

team to accept an exhibit which they may feel is a compromise on 

their original objectives, because there are no longer enough 

resources to make the designers redevelop the exhibit.

p2

T

t3 rl

Lack of collaboration between designers and fabricators may result 

in an exhibit which does not fit in with the rest of the exhibition.

P

p3

T

t2

Control over in-house designers should be formalised.

p l

T

t3 rl

Using in-house design and fabrication staff engenders a feeling of 

ownership of the finished exhibition within the organisation.

P

p3

T

t l

R

rl

Lack of acknowledgement by designers of a problem can create a 

last minute emergency, with a possible compromise of 

communication. The problem will be exacerbated if the exhibition 

development team has not made provision for structured updates 

from designers during the fabrication stage.

p l

T

t3 rl

Designers who work collaboratively with in-house teams achieve 

more successful exhibits.

B4: Evaluation

P

p3 t3 rl

Formative evaluation can help to identify problems (and successes) 

of proposed exhibits.

P

p4

R Follow-up meetings to formative evaluation can help to ensure that 

results from the evaluation influence further exhibit development.
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B4: Evaluation (continued)

P

p3

T

t3 rl

A structured formative evaluation programme can help to ensure 

that all team members are aware of the process and progress of 

studies and ensure that evaluation findings are input into the 

exhibit’s development at an early stage.

P

p3

R

r i

Exhibits can be successfully developed from the formative 

evaluation stage without further testing. However, some exhibits 

would benefit from testing amendments before progressing to the 

final build.

P

p2 r i

Exhibits which do not require fabrication by in-house staff can be 

tested independently of a structured evaluation programme.

P

p3

R

r3

The formative evaluation programme needs to be flexible in order to 

provide resources for exhibits which need re-testing. Additionally, 

new exhibits which would benefit from formative evaluation may be 

incorporated into the exhibition proposal.

P

p2 tl rl

In some cases, formative evaluation can help the exhibition 

development team to evaluate the concepts and revise them if 

necessary.

P

p4

R

W

Lack of commitment and poor scheduling results in formative 

evaluation not being incorporated effectively into the exhibit 

development process.

P

p4

T The process must allow a stage for the exhibition development team 

to explicitly focus on the findings from the evaluation to ensure that 

the results are incorporated into exhibit development.

P

Pl

R

r3

The degree to which results from prototype trials can be 

incorporated into the exhibits can be limited because of the late 

stage at which a prototype test is conducted and the commitment of 

time, money and effort committed to already existing exhibits.
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B4: Evaluation (continued)

P

p3

R

r3

Running user trials in the exhibition before opening can provide 

opportunities to make necessary changes in order to ensure the 

smooth running of the exhibition, saving future resources.

p3

T

t2

R

r2

Poor planning, between team members, for conducting formative 

evaluation at an appropriate time can result in wasted survey efforts.

T

t3

R

r2

Unwillingness to accept the results of formative evaluation by some 

team members can lead to unsuccessful exhibits being developed 

and resources being wasted.

C: Flexibility Dpportunities

C l: Attitudes to new ideas

p l

T

t3 rl

Inflexibility by senior management regarding key concepts, such as 

the name of the exhibition, can lead them to cling on to redundant 

concepts, which can create uncertainties and misunderstanding for 

the exhibition development team, when they are developing 

concepts in a flexible manner.

p l

T

t2 r2

A flexible approach from fabricators allows additions to be made to 

exhibits in the late stages of construction.

p2

T

tl

R

rl

The flexibility of a team to adapt an exhibit’s concepts, when the 

original ones are seen to be unachievable, allows development to 

proceed successfully without drawing on further resources.

P

p3 tl rl

Keeping ideas open during the content development stage allows 

team members to draw on a wide range of ideas.

P

p3 tl r2

Flexibility in scheduling the fabrication of exhibits can help to 

accommodate existing delays in the schedule.

p3 tl

R

rl

Adapting to radically different plans or ideas at the concept stage, 

rather than later on, can prevent wastage of resources.

P l

T

t4

R

r2

A flexible approach is bounded by resources. It can also be bound 

by fixed ideas and a lack of confidence to experiment with new 

ideas within the team.
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C2: Attitudes to challenges

p l

T

tl

R

r3

Awarding construction contracts to companies who win on cost- 

effectiveness alone may not always be a money saver. Time wasted 

in putting right their mistakes, disputing details, their learning the 

ropes and teams managing them can cost more than the initial 

savings.

T

t3

R

r2

Failure by individual team members to focus on particular issues 

results in a poor finish to the final exhibits, which may then need 

amendment.

T

t2 r2

Designers’ attitudes to problems are often positive to a certain 

extent, but beyond certain points they were unwilling to negotiate.

P

p2 t2

R

r2

Lack of responsible decision-making early in the schedule can lead 

to problems later on, when time is at more of a premium.

P

p4 tl

Raising and addressing issues at an early stage in the schedule 

facilitates finding solutions. Issues which are raised and not 

addressed remain problematic.

P

P4

T

tl r2

Allowing a period for seeking advice and information from others 

who have carried out similar exhibits, or who are in the process of 

doing so, can help an exhibition development team to improve their 

development process and thus the final product.

P

p4 tl

R

r l

Making amendments to working practices after problem-solving can 

ensure that problems do not arise again.

p3 tl

R

r l

Ignoring potential problems can lead to a more troublesome 

situation at a later stage and so seriously affect the content and 

aesthetics of the exhibition.

Pl t2

R

r l

Being over-cautious can be time-consuming.

P

p2 tl

R

r2

Early ordering of novel materials can help to avoid last-minute 

rushes with unusual items.
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C2: Attitudes to challenges (continued)

T

t3

R

r2

The flexibility of staff can help to overcome challenges, because it 

allows them to divert time, ideas or resources.

P l

T

t3

R

r2

The resolution of ongoing problems may need the support of a 

higher status staff member or outside help.

T

t3

R

t l

The recognition of the strengths and weaknesses of a team can help 

to identify possible gaps in skills, which can then be filled.

P l

T

t3

Within the team, non committal attitudes regarding the potential 

communication problems of exhibits can reflect a lack of 

commitment to the visitor. A team may go so far in attempting to 

communicate their intended messages. Beyond that, if the visitor 

cannot interpret the intended message, then this is seen as the 

visitor’s fault. This type of attitude needs to be redressed within the 

team.

P

p3 t2 rl

Lack of decision-making during the content-development stage can 

allow fabricators to develop a content that suits them and not 

necessarily the visitor.

C3: Division of attention to different classes of exhibits

p2

T

t4 r l

A focused approach by all team members working towards the same 

goal helps to ensure the successful development of the exhibition.

p3 tl

R Support exhibits may be classed as lower status exhibits and are then 

not developed fully and consequently may become ineffective 

communicators.

P

p2 t2

R

rl

Exhibits added to the exhibition content at a late stage and at a lower 

status run the risk of not being included in the exhibition.

T

t4

R

r2

Overloading of work due working on simultaneous projects can lead 

staff members to prioritise certain exhibitions. In this situation, 

exhibitions which are not seen as causing problems receive less 

attention than others.
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C3: Division of attention to different classes of exhibits (continued)

T R When exhibition development is already advanced, involving new

t3 t3 staff members on a temporary basis to conduct work to develop 

extra exhibits can negatively affect team spirit. It can be difficult to 

co-ordinate extra development work effectively.

P T R Introducing the idea that the exhibition needs another layer of

t3 r2 content at a late stage can lead the team to become fragmented in 

their approach. This is because it is not a priority to work on any 

new layers collaboratively because there are existing exhibit 

proposals needing joint attention.

C4: Budget issues

P R Budgets should be allocated clearly at an early stage.

p3 r3

R If exhibits are expensive, and there are to be few of them, the

p3 tl rl exhibition development team should strive to make them accessible 

as group activities.

T R It may be false economy to shoulder the management costs of

p2 tl r2 complicated exhibits which are contracted out. It may be more cost- 

effective to pay the contractor company to take the responsibility for 

the co-ordination of their development.

R It may be false economy to offer the contract to the lowest bidder.

tl r3 Experience, reliability and resources should be influencing factors.

P Sponsors should be kept in touch with progress.

p2 t2 r2

P R The hidden costs of attempting to obtain donations may override the

p l tl r4 benefit. The worth of the donation should be estimated against the 

resources available.
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C4: Budget issues (continued)

P

p2 t3

R

r2

Allowing creative freedom in the initial stages of exhibition 

development can create frustration when items which are 

imaginative need to be amended or dropped so that the exhibition is 

within budget. - ip -v

P

Pl

R

r3

Allowing creative freedom, without budget constraints, can help to 

develop innovative and exciting exhibits.

P

p2

T

t3

R

r2

Forcing an exhibition development team to make cuts to bring an 

exhibition project within budget can force them to prioritise their 

ideas. Creative conflict can help team members to state which 

exhibits are important to them and why. This can help to build team 

respect

p l

T

t4

R

r2

Team members should make those responsible for spending the 

budget aware of hidden financial resources related to the project. 

This stands even if those responsible for the budget do not have 

personal access to these funds.

p2 tl

R

r3

Delays in the schedule incur extra costs.

T

t3

R

r2

Clear responsibility for the budget is essential.

C5: Project Control

P

p l r3

Clear control of the fabrication schedule is essential, whether the 

fabrication is in-house or external.

T

t3 rl

A Project Manager may not always accept or support the 

development that s/he has commissioned.

p l

T

t4 rl

A negative bias in the approach to teamwork is made evident by 

lack of co-operation and reluctance by individual team members to 

take responsibility for certain aspects of the development.
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C5: Project Control (continued)

T The Project Manager should encourage positive behaviours, such as

p l t3 collaborative teamwork.

T R A high status team member can exert influence over decision

t4 r2 making processes or delay the process, so affecting resources.

Triple impact of constraints on guidelines

Table 12 illustrates that there are 6 guidelines, out of the total of 138, which were scored 

by three or more of the respondents to impinge upon by all three constraints. These 

guidelines are highlighted within the table. They can be said to be of high importance 

because all three constraints have a dynamic impact on the course of action taken in 

relation to them. The guidelines which have been noted to be consistently affected by all 

three constraints relate to a number of different fundamental functional behaviours:

• ‘Keeping on Track’

The dimensions of exhibition development in this fundamental functional behaviour 

affected by all three constraints relate to gaining support and advice from experts in the 

field, and collaboration of the team to write text. Gaining advice is affected by the 

process, team functioning and the resources as does collaborating to develop texts. For 

example, in a worse case scenario, a team which has a poorly developed process, is 

unconfident, and has limited resources will find it more difficult to schedule useful 

meetings with external specialists, will be more resistant to the comments and 

suggestions, especially if they challenge the original ideas, and this kind of activity uses 

up valuable resources of time and, often, money.

• Focus Issues

The dimensions of exhibition development in this fundamental functional behaviour 

affected by all three constraints relate to the planning between team members to conduct 

formative evaluation. Planning for evaluation necessitates a clear process, good team 

functioning and enough resources to ensure it is effectively carried out. It is also
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recognised that poor planning, between team members, can result in wasted survey 

efforts.

• Flexibility Opportunities

The two dimensions of exhibition development in this fundamental functional behaviour 

affected by all three constraints both relate to issues regarding bounding creativity. One 

guideline suggests that allowing creative freedom without heed to budget can cause 

frustration at a later date. The other suggests that the conflict caused by the friction 

between ideas and budget can be useful. Both these guidelines, which look at a similar 

issue from slightly different perspectives, are bound by the constraints. If there is not 

sufficient time in the process and the team cannot support creative conflict, or the 

resources are too limited, these guidelines are severely compromised. The guidelines 

also suggest that the effective conduct of these guidelines can have a positive impact on 

resources (that is, bring the exhibition within budget) or creative conflict can enhance 

mutual respect within team members.

The reciprocal action of the guidelines on constraints

The guidelines are commonly felt to be affected by the three constraints. In the 

discussions of the triple impact of the constraints on the guidelines it is possible to see 

the way in which the guidelines themselves impact on the constraints. It can be said that 

if care is not taken with regard to these guidelines then the constraints will be affected. 

That is, poor execution of the dimensions of exhibition development causes the 

constraints to be affected. For example, if advice is not sought from experts the 

implication is that this affects the way in which the process unwinds, the way in which 

the team functions and the way in which resources are used. The impact of the 

constraints on the guidelines is reciprocal, which is what makes the process intricate and 

dynamic.

The dynamics of the investigation revealed

As illustrated in Table 12 above, the inter-relation of the guidelines categorised under 

the three fundamental functional behaviours {Keeping on Track behaviours, Focus 

Issues and Flexibility Opportunities) is influenced, and supported, by the action of the 

three constraints of process, team functioning and resources. It can be seen from 

consideration of Table 12 that the guidelines under any of the dimensions of exhibition
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development originally generated in Table 12 and shown as main headings in Table 12 

can be, and frequently are, influenced by more than one constraint category. For 

example, the final guideline in, say, Project Control (last line in Table 12) are shown to 

be influenced by the constraints of Team Functioning and Resources. Alternatively, 

Team Functioning and Resources can be said to be constraints which impinge on this 

dimension of Project Control. This circumstance indicates that there is a dynamic 

interplay in which constraints act upon the fundamental functional behaviours to 

influence them so that, as exhibition development proceeds, the three fundamental 

functional behaviours re-shape the relationship between themselves and the constraints.

The impact of the constraints on the guidelines developed from the data collected 

through participant observation was defined by the opinions of the researchers and four 

independent expert exhibition developers. The frequent simultaneous occurrence of 

more than one of the three constraints affecting a particular guideline, as shown in 

Table 12 indicates the extent of the ‘close orchestration’ of the constraints. They appear 

to act as the core dynamic influences impinging on the fundamental functional 

behaviours - that is, the complex and iterative play of Process, Team Functioning and 

Resources constraints on Keeping on Track behaviours, Focus Issues and Flexibility 

Opportunities.

Further distillation of data to illustrate the multiple operation of 

constraints across the dimensions of exhibition development

The dynamics of this situation can be further elucidated by summarising Table 12 to 

produce Table 13. The constraints which scored three or more scores from the 

independent expert exhibition developers and the researcher are counted and 

represented in the following table.
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Table 13: The frequency of guidelines within the dimensions of exhibition 
development and their vulnerability to the constraints of Process, Team 
Functioning and Resources derived from participant observation data and from 
the expert exhibition developers data (Appendix 9).

Number of guidelines impinged upon by a 
constraint

Dimensions of
exhibition
development

Guidelines Process
constraint

Team 
Functionin 
g constraint

Resources
constraint

A Keeping on 
Track

62

A1 Concept 
development

7 6 (0.9) 3 (0.4) 1 (0.1)

A2 Content 
development

10 9 (0.9) 2 (0.2) 2 (0.4)

A3 Text issues 12 8 (0.7) 3 (0.3) 4 (0.3)
A4 Collaboration 33 8 (0.2) 25 (0.8) 12 (0.4)
B Focus Issues 31
B1 Objectives 5 5 (1.0) - 2 (0.5)
B2 Content 
issues

6 4 (0.7) 2 (0.3) 1 (0.2)

B3 Design 
collaboration

7 3 (0.4) 5 (0.7) 1 (0.1)

B4 Evaluation 13 11 (0.9) 4(0.3) 7(0.5)
C Flexibility 
Opportunities

45

C1 Attitudes to 
new ideas

7 3 (0.4) 3 (0.4) 1 (0.1)

C2 Attitudes to 
challenges

15 7(0.5) 6 (0.4) 6 (0.4)

C3 Division of 
attention

6 2 (0.3) 4 (0.7) 3 (0.5)

C4 Budget 
issues

12 5 (0.4) 3 (0.3) 10(0.8)

C5 Project 
Control

5 “ 4 (0.8) 2(0.4)

The decimal fractions in brackets in the three right-hand columns are related to the actual number of 
guidelines for each dimension o f exhibition development. The actual numbers are indicated in the 
‘guidelines’ column.1

Interpretation of Table 13

Table 13 is, in effect, a summary of Table 12. Table 13 can be understood most easily 

by reading the first two columns as a unit which represent the total number of

1 The table originated from the raw data collected only through participant observation is attached 
Appendix 8.
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guidelines for the dimensions of exhibition development within their fundamental 

functional behaviour heading. The three right-hand columns show a breakdown of the 

occurrences, and the duplication of, those guidelines in the three constraint categories, 

Process, Team Functioning and Resources. For example, it can be seen that under 

Keeping on Track - Concept development a total of seven guidelines occur. The 

adjacent columns show that the seven guidelines are spread under the three constraint 

categories, i.e. 6 under Process, 3 under Team Functioning and 1 under Resources. The 

decimal fractions in brackets next to these figures show how frequently a particular 

dimension of exhibition development is vulnerable to a particular constraint in. For 

example, in Keeping on Track - Text Issues it is possible to see that the eight out of the 

twelve guidelines in this dimension of exhibition development are affected by the 

Process constraint and this is expressed as a decimal fraction (0.7). The sum of the 

totals in the three right-hand columns is greater than in the left-hand column because 

individual guidelines are frequently impinged upon by more than one constraint 

category and are counted under each occurrence.

At first reading of Table 13 it is possible to ascertain the regularity with which the 

guidelines are vulnerable to the constraints. However, the inter-related action of the 

constraints on the guidelines is not taken into consideration. The following paragraphs 

firstly look at the way the frequency with which the fundamental functional behaviours 

and certain dimensions of exhibition developments are affected by the constraints. 

Secondly, the analysis of data reveals how the multiple impact by different constraints 

on dimensions of exhibition developments occurs. This reveals which dimensions of 

exhibition development are most vulnerable to which constraint. Thirdly, the data is 

analysed to reveal the impact that the constraints have across each of the dimensions of 

exhibition development.

First level of analysis

Table 13 illustrates that nearly half (45%, n=62) of the guidelines generated by the 

analysis are within the fundamental functional behaviour Keeping on Track. Just over 

half of these (53%, n=33) are within the dimension of exhibition development found 

within Keeping on Track behaviours, titled: Collaboration. This means that 24% of the
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total number of guidelines found in this first stage of analysis are centred around this 

single dimension of exhibition development found within the fundamental functional 

behaviour Keeping on Track. For the purposes of this study collaboration was defined 

as the co-operative processes between team members and associated professionals. 

Clearly poor collaboration is a major threat against the smooth-running of the 

exhibition development process, and can even throw the project off-course. Poor 

collaboration may cause a lack of focus, thus negatively affecting the integrity of the 

intended communication. It may even cause inefficient use of resources, such as poor 

time management or lack of creativity, confidence or dedication within team members.

A third (33%, n=45) of the guidelines are within to Flexibility Opportunities and just 

under a quarter of them (23%, n=31) are within Focus Issues. So, if exhibition project 

management is to be successful, priority must be given to Keeping on Track behaviours 

followed by skilful use of Flexibility Opportunities and a watching eye for Focus 

Issues. For the purpose of this study the following definitions were employed, as 

defined by analysis of the data:

• Keeping on Track behaviours reflect how teams co-ordinate their activities in order 

to keep to a schedule.

• Focus Issues reflect how teams focus on their intended communication outcome.

• Flexibility Opportunities reflect how teams cope with unforeseen situations.

Focusing attention on the three constraints to reveal their dynamic operations on all the 

aspects of exhibition development.

Second level of analysis

Counting the guidelines attributable to the three fundamental functional behaviours, or 

individual dimensions of exhibition development within them, facilitates an 

understanding that certain areas of exhibition development are in need of more control 

and guidance than others. However, simply counting the number of guidelines, and the 

frequency with which constraints affected them, does not take into consideration the
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manner in which the constraints duplicate and interplay in their impact on the 

guidelines.

Table 14a) b) and c focus on the three constraints to reveal their duplicated impacts on 

the guidelines for each of the dimensions of exhibition development. An interpretation 

of Table 14a) b) and c) follow their illustration. Again the figures in the tables and 

subsequent explanations are expressed as decimal fractions and express the proportion 

of guidelines that are affected by a particular guideline.

Table 14 a) b) and c): The levels of impact of the three constraints on the 
dimensions of exhibition development.

Key to tables: 'Keeping on Focus Issues Flexibility
Dimensions of exhibition Track* B1 Objectives O pportunities
development behaviours B2 Content issues C1 Attitudes to new ideas

A1 Concept B3 Design C2 Attitudes to
development collaboration challenges
A2 Content B4 Evaluation C3 Division of attention to
development different classes of
A3 Text Issues exhibits
A4 Collaboration C4 Budget issues

C5 Project control

14a) Process constraint

®  0.6

Dimensions of exhibition development

The Process constraint

For the purpose o f this study the Process constraint is defined as how the process of 

exhibition development unwinds.

• Table 14 a) reveals that the way in which the exhibition unfolds strongly affects the 

team’s ability to focus on the objectives, content and evaluation of the exhibition,
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and their ability to keep on track with the development of text, content and concepts. 

Other aspects which are affected, but more moderately, are a team’s flexible 

approach to budget issues, challenges and new ideas and, focus on issues relating to 

design collaboration.

14b) Team functioning constraint

0.8 
0.7 1 

0.6

® 0.5 
o

0.4 
o
'■g 0.3| 0.2 ra
§ 0.1 o
Q 0 11 1

o CNJ
CO a

Dimensions of exhibition development

The Team Functioning constraint

The Team Functioning constraint can be defined as how the team functions.

Table 14b) reveals the way in which the team functions has a strong impact on the 

ability of the team to collaborate, to retain a flexible approach to the control of the 

project and to the division of attention to different status exhibits, and focus on design 

collaboration. Other aspects which are more moderately affected by the team 

functioning constraint influence how the team keeps on track with concept 

development, remains flexible to attitudes to new ideas and attitudes to challenges. 

Team functioning is shown to have a lower impact on a team’s ability to keep in track 

with text issues, focus on content issues and remain flexible regarding budget issues.
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14c) R eso u rces  co n stra in t

(A
$ 0.8

’=  0.6 O)
o  0 . 5  

o  0 . 4

Dimensions of exhibition development

The Resources constraint

The Resources constraint can be defined as how resources, such as money, staff and 

time are used.

Table 14c) reveals that the Resources constraint has a big impact on a teams’ ability to 

remain flexible to budget issues, to division of attention to different status exhibits, text 

issues and to attitudes to challenges; to keep on track with concept development, 

collaboration, and focus on evaluation. This constraint is revealed to have a more 

moderate impact on a team’s ability to keep on track with content development, focus 

on objectives and remain flexible towards new ideas.

The impact of the constraints

Table 14a), b) and c) reveal the areas of the concentration of the action of the 

constraints on the dimensions of exhibition development. The last level of analysis goes 

on to show the way in which the three constraints work across the three fundamental 

functional behaviours.

Within each of the fundamental functional behaviours (Keeping on Track behaviours, 

Focus Issues and Flexibility Opportunities), each dimension of exhibition development 

can be attributed a rank in a hierarchy of significance to the exhibition development 

process on the basis of the frequency with which the three constraints impinge on the 

guidelines within it. Table 15 reveals that the dimensions of exhibition development in 

Keeping on Track - Concept development is affected by:
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• Process 0.9 times (which is an expression as a decimal fraction of six guidelines 

out of seven being affected by the Process constraint);

• Team Functioning 0.4 times (3 out of the seven guidelines are said to be affected 

by this constraint);

• Resources 0.1 times (one out of the seven guidelines in this dimensions of 

exhibition development is said to be affected by this constraint).

The duplicate impact of the constraints on the dimensions of exhibition development 

was considered. This required counting the maximum times that the constraints 

impacted on the guidelines within a dimension of exhibition development and 

comparing this with the actual scores attributed by the researcher and the 

independent expert exhibition developers. That is, there were seven guidelines within 

Concept development, each of which could have been impacted upon by all three of 

the constraints, achieving a maximum score of 21. The scorers felt that the 

constraints impacted on the seven guidelines a total of eleven times out of the total 

possible 21.

A comparative view of the impact of the constraints across all the 

dimensions of exhibition development within the fundamental 
functional behaviours

Interpretation of Table 15

Table 15 below, reveals the varying impact of the constraints on each of the 

dimensions within the fundamental functional behaviours. It presents an alternative 

view of the data presented in Table 14a) b) and c). It is possible to start exploring the 

comparative impact of each of the three constraints on each one of the dimensions. 

Table 15 begins to illustrate that some dimensions are impacted more heavily by the 

constraints and more consistently by all three constraints. After Table 16, there is a 

further analysis to explore the comparative impacts of the constraints.

253



Ta
bl

e 
15

: 
Th

e 
hi

er
ar

ch
ie

s 
of 

the
 

di
m

en
si

on
s 

of 
ex

hi
bi

tio
n 

de
ve

lo
pm

en
t 

in 
re

la
tio

n 
to 

the
 

co
ns

tra
in

ts
 o

f 
Pr

oc
es

s, 
Te

am
 

Fu
nc

tio
ni

ng
 

an
d 

R
es

ou
rc

es

sauj|9pm6 jo uojpejj leiupoQ



Analysis of the comparative impacts of the three constraints on the dimensions of 

exhibition development through summary of Table 15

The following series of tables - Table 16a) b) and c) summarise Table 15 and compare 

the impact of the constraints on each of the dimensions of exhibition development 

within each of the fundamental functional behaviours. In Tables 16, a J  is attributed to 

a dimension of exhibition development affected by a constraint more than a third (more 

than 0.3) of the time. The significance of a J  in relation to a dimension indicates that 

it was impinged upon by that constraint more than a third of the time. The Total score 

reflects the number of times that the individual constraints impinged on the dimension 

more than a third of the time. That is, a total score of /  indicates that the dimension 

was impinged upon by one of the constraints more than a third of the time; 2^  

indicates that the dimension was impinged upon by two of the constraints more than a 

third of the time and 3 S  indicates that the dimension was impinged upon by three of 

the constraints more than a third of the time. The numerical scores (in brackets) are 

directly transcribed from Table 13 and reflect the frequency as a decimal fraction with 

which the constraints impacted on the guidelines out of the total number of times 

possible within that particular dimension of exhibition development. The total scores 

are a sum of the frequency with which all three constraints impacted on that dimension. 

The total possible score is 3, which would represent that all of the constraints had 

impacted on all of the guidelines in a particular dimension of exhibition development.

It is felt that dimensions affected by constraints a third or less of the time are only 

affected in an average manner. The dimensions with the highest number of J  ’s can be 

said to be of primary concern to the orderly performance of that fundamental functional 

behaviour. Where dimensions have received an equal number of V^s they are all of 

primary concern, but can be sub-divided into a hierarchy on the basis of their numerical 

scores. The other dimensions can be attributed a hierarchy on the basis of their scores.
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Table 16: Areas of primary, secondary and tertiary importance in relation to 
Keeping on Track behaviours, Focus Issues, and Flexibility Opportunities

a) Keeping on Track behaviours

Constraint Concept

development

Content

development

Text

issues

Collaboration

Process ✓ (0.9) ✓ (0.9) ✓(0.7) (0.2)

Team

Functioning

✓ (0.4) (0.2) (0.3) ✓(0.8)

Resources (0.1) ✓ (0.4) (0.3) ✓(0.4)

Total score 2 /  (i.4) 2 /  (1.5) !✓ (1.3) !■ / (1.4)

The primary concerns with regard to Keeping on Track behaviours with 2 S  (and in

order of numerical score) are:

• Content development (1.5). The constraints which most heavily impinge on this 

dimension of exhibition development are found to be Process and Team 

Functioning.

•  Concept development (1.4). The constraints which most heavily impinge on this 

dimension of exhibition development are found to be Process and Resources.

• Collaboration (1.4). The constraints which most heavily impinge on this dimension 

of exhibition development are found to be Team Functioning and Resources.

Secondary concerns with regard to Keeping on Track behaviours with /  (and in order

of numerical score) is:

• Text issues (1.3). The constraint which most heavily impinge on this dimension of 

exhibition development is found to be Process.
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b) Focus Issues

Constraint Objectives Content

issues

Design

collaboration
Evaluation

Process ✓ (1.0) ✓ (0.7) ✓ (0.4) ✓ (0.9)

Team

Functioning

(0.3) ✓ (0.7) (0.2)

Resources ✓ (0.5) (0.2) (0.1) ✓ (0.5)

Total score I S  (1.5) 1/(1.2) I S  (1.2) I S  (1.6)

The primary concerns with regard to Focus Issues with 2-/ (and in order of numerical

score) are:

• Evaluation (1.6 ). The constraints which most heavily impinge on this dimension of 

exhibition development are found to be Process and Resources.

• Objectives (1.5). The constraints which most heavily impinge on this dimension of 

exhibition development are found to be Process and Resources.

• Design collaboration (1.2). The constraints which most heavily impinge on this 

dimension of exhibition development are found to be Process and Team 

Functioning.

A secondary concern with regard to Focus Issues with \ S is:

• Content issues (1.2). The constraint which most heavily impinge on this dimension 

of exhibition development is found to be Process.



c) Flexibility Opportunities

Constraints Attitudes 

to new 

ideas

Attitudes to 

challenges

Division

of

attention..

Budget

issues
Project

control

Process ✓(0.4) ✓ (0.5) (0.3) ✓ (0.4) -

Team

Functioning

✓(0.4) ✓ (0.4) ✓ (0.7) (0.3) ✓(0.8)

Resources (0.1) ✓ (0.7) ✓ (0.8) ✓ (0.9) (0.2)

Total score 2^ (0.9) 3^(1.6) 2<f (1.6) !✓ (1.0)

Primary concerns with regard to Flexibility Opportunities with is:

• Attitudes to challenges (1.6). All the constraints are considered to affect this 

dimension of exhibition development.

Secondary concerns with regard to Flexibility Opportunities with M  (and in order of

numerical score) are:

• Division o f  attention to different classes o f  exhibit (1.8). The constraints which most 

heavily impinge on this dimension of exhibition development are found to be Team 

Functioning and Resources.

• Budget issues (1.6). The constraints which most heavily impinge on this dimension 

of exhibition development are found to be Process and Team Functioning.

• Attitudes to new ideas (0.9). The constraints which most heavily impinge on this 

dimension of exhibition development are found to be Process and Team 

Functioning.

A tertiary concern with regard to Flexibility Opportunities with 1 ̂  is:

• Project control (1.0). The constraint which most heavily impinge on this dimension 

of exhibition development is found to be Team Functioning.
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CHAPTER TEN: FINAL SUMMARY AND CONCLUSION

CONCLUSION

This study has explored the exhibition development process at four levels. The

following chapter summarises the levels of analysis.

1. The first level reveals the relation of the guidelines within the three fundamental 

functional behaviours to three constraints.

The fundamental functional behaviours were defined as:

• Keeping on Track: how teams co-ordinate their activities in order to set and keep to 

a schedule.

• Focus Issues: how teams focus on their intended communication outcome.

• Flexibility Opportunities: how teams cope with unforeseen situations.

The constraints were defined as:

• Process: How the process of exhibition development unwinds

• Team Functioning: How the team functions

• Resources: How resources, such as money, time and staff, are used.

2. The second level of analysis reveals the multiple impact from constraints.

3. The third level of analysis indicates the dimensions of exhibition development on 

which the constraints have greatest impact.

4. The final level of analysis considers the comparative weight with which each of the 

constraints impacts on the dimensions of exhibition development within the 

fundamental functional behaviours.
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SUMMARY OF ANALYSIS

At the first level of analysis, which focused on examining the social interactions of the 

four projects’ stories, it was evident that the fundamental functional behaviour of 

Keeping on Track generated the most guidelines, followed by Flexibility Opportunities 

and, lastly, Focus Issues. At this level of analysis, it is evident that the primary focus of 

an exhibition development team should be placed on keeping a project on track by 

setting and meeting feasible deadlines regarding concept, content and text development 

(see Chapter 1: McLean, 1993). A collaborative team will help by working together to 

ensure that these deadlines can be met effectively.

At this first level of analysis it was found that the dimension of Collaboration, within 

the fundamental functional behaviour of Keeping on Track, generated the largest 

number of guidelines of all the dimensions of exhibition development. This suggests 

that Collaboration, which is concerned largely with the social dynamics of exhibition 

development teams, can be considered as an important dimension of exhibition 

development within the four stories. It is clear that professionals must pay attention to 

creating positive team dynamics (see Chapter 1: McLean, 1993; Handy, 1990; Peters, 

1987) to protect the intended messages from corruption during the exhibition process. 

This action will help to ensure that the integrity of the educational messages of 

proposed exhibits is maintained.

Recognising Flexibility Opportunities helps a team to maintain a flexible approach with 

regard to exhibition development. An exhibition development team which has the 

tenacity to recognise and deal flexibly with the challenges which arise throughout a 

project will ensure that their intended messages are not so open to corruption. A flexible 

approach must also be maintained with regard to budget issues and the control of the 

project. A flexible attitude also enables an exhibition development team to regulate 

their working methods with regard to both dealing with new ideas and division of 

attention to different classes of exhibits so that team members’ time and resources are 

used effectively.
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Attention to Focus Issues during exhibition development is important in order to ensure 

that a team’s concentration does not stray from the intended communication or the 

schedule. An exhibition development team must ensure that the ‘translators’ of the 

verbal communication into the three-dimensional exhibition form, the designers, remain 

focused and uphold the original communications (Caulton, 1990). Evaluation during 

exhibition development helps to ensure that a team does not lose sight of how an exhibit 

communicates with the intended audience. It is important that a team focuses on the 

process of evaluation and acts on the findings generated.

The first level of analysis is limited in its depth of exploring the exhibition development 

process because it is concerned with the social interaction of the four teams. It does not 

take into consideration the interaction of the three constraints identified across the 

dimensions of exhibition development. The deeper levels of analysis undertaken 

enabled the researcher to delve beneath the social aspects of the stories. This deeper 

analysis not only took into account the number of guidelines generated in relation to 

dimensions of exhibition development, but also considered the impact of certain 

constraints on these guidelines. The guidelines relating to the dimensions of exhibition 

development within each fundamental functional behaviours were examined in the 

context of the frequency of, and multiple impact from, all three constraints.

Initially, the researcher examined the impact of each constraint on the dimensions of 

exhibition development within the fundamental functional behaviours. The researcher 

then went on to analyse areas of primary concern within each of the fundamental 

functional behaviours. This was achieved by analysing which dimensions were most 

heavily impacted upon most frequently by the most number of constraints. The 

following summarises the findings revealing the dimensions which are impacted upon 

most heavily by the constraints and the areas of primary concern within each of the 

fundamental functional behaviours.

The discussion below summarises the findings regarding the inter-actions of the 

constraints of Process, Team Functioning and Resources with the fundamental 

functional behaviours of Keeping on Track, Focus Issues and Flexibility Opportunities.
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It also incorporates the hierarchy of the dimensions of exhibition development within 

the fundamental functional behaviours as discussed previously and presents rationales 

for the close inter-relations found in the analyses. The importance allocated to the 

dimensions of exhibition development rests on the need to protect them from the 

negative impacts of the constraints during the process of managing an exhibition 

development project. Those regarded as being of primary concern are those most 

consistently vulnerable to the actions of the three constraints (Process, Team 

Functioning and Resources).

KEEPING ON TRACK BEHAVIOURS 

The primary concerns

The primary concerns within the fundamental functional behaviour, Keeping on Track, 

are Concept development, Content development and Collaboration. That is, these 

dimensions are impinged upon more frequently and more heavily by all three 

constraints than the other dimensions. This implies that it is important to pay attention 

to the early stages of the exhibition development process to allow time to develop 

agreed concepts. The process of exhibition development is more likely to keep to its 

schedule if the process allows time for the development of concepts and content by a 

collaborative team.

The P r o c e s s  constraint

The way in which the exhibition development process unwinds has very strong impacts 

on the dimensions which are highly significant to the process of developing exhibitions 

within the fundamental functional behaviour of Keeping on Track. That is, Process 

impacts on Concept development, Content development and Text issues, all of which are 

concerned with the development of messages to be communicated through the 

exhibition medium. Appropriate stages must be set in an agreed schedule, and kept to 

within the exhibition development process, if the Process is to work as efficiently and 

successfully as possible. If these stages are successfully completed within the given 

time-frame indicated by the programme of work in a schedule, the exhibition 

development team stands a better chance of developing the exhibition on time and 

incorporating its intended communications. McLean (1993, 50-56) sets out a model of
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the stages of exhibition development. It is important to note that any model should be 

seen as a ‘tool’ (McLean, 1993, 40) which can be adapted to each unique project. The 

introduction of the National Lottery funding conditions h begun to formalise the 

development process in the UK (Caulton, 1998), which is an indication of a movement 

towards structured ways of planning and measuring progress.

A programme allows the team to schedule the development of communications at an 

appropriate early stage. Text is a major means of providing support information to the 

experience of hands-on exhibits. An exhibition development team may leave the 

development of text, that is, dealing with Text issues, until the later stages of 

development of a hands-on exhibition. The findings in this study suggest that clear 

communication in an exhibition depends on text development being integrated into an 

overall exhibition communication strategy at an early stage and being developed within 

the same time-frame as the rest of the exhibition. Ames states that “exhibitions are a 

dynamic synthesis of objects, words and design” (1992, 319) and as such it is clear that 

the “words” should be developed alongside the other media in the exhibition. Although 

the words of an exhibition may be the weaker means of communication (Ames, 1992) 

there is still a need to ensure that they are synthesised with, and support the messages 

embodied within, the other elements of the exhibition. McLean (1993) places the 

development of “Communication Goals” early on in the schedule, supporting the idea 

that clarity over what is to be communicated requires time to develop and implement.

The impact of a team’s failure to complete the initial stages of work at the appropriate 

point in the programme is likely to have adverse affects on the way in which the 

Process unfolds. It may lead to later stages of developmental work being rushed and 

poorly thought through, or even omitted completely. Ames derives the conclusion from 

the eleven anthologies he reported that “when an exhibition programme remains 

flexible and fluid for as long as possible” (Ames, 1992, 317), then this allows for 

greater creativity. The findings from this present study reveal that allowing this 

flexibility for an indefinite period of time can result in communications being poorly 

communicated, or even lost. There is evidently a fine balance between a Process which 

is rigid in structure and forces decisions to be made regardless of its own dynamic
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nature, and a Process which is infinitely open and flexible, which can, ultimately, result 

in communications becoming vulnerable. Again, it is clear that any ‘process’ acts as a 

“tool” (McLean, 1993) which can be modified not only to each unique project, but as 

the project develops. A clearly defined programme informs the project when it is 

running late and allows the team to modify other areas of work. “The earlier possible 

delays are detected the more chance there is of minimising their effect” (Galloway, 

1993, 144). Therefore, it is of paramount importance for a team to have a shared 

awareness of the way in which the exhibition development process is unwinding in their 

case, so that they can deal efficiently with the inevitable delays and challenges.

The T e a m  F u n c t io n in g  constraint

The way in which a team functions impacts highly on the dimension of Collaboration 

within the fundamental functional behaviour of Keeping on Track, as could logically be 

expected. The explanation for this circumstance is that a team needs to identify 

collectively and collaboratively the means for progressing exhibition development. The 

team can then work together early enough in order to ensure that basic concepts and 

content can be established firmly enough to provide a strong guide for work in the later 

stages of exhibit development. There have been strong indicators throughout the 

analyses, as could be expected, that Collaboration is dependent on positive team 

functioning. A team which is collaborative will function more effectively to produce 

exhibit concepts and content, than one which is non-collaborative. The problems which 

may occur when a team is poor at collaborating can slow down the exhibit development 

process and so cause scheduling problems. Informal assessment by the project leaders 

of the Kellogg Project, set up in 1982 in the USA, revealed that although the team 

approach often resulted in better working relationships, there was no discernible 

improvement in the quality of the exhibitions. There was no data in that case, however, 

that compared exhibitions developed by other types of groups or individuals. The 

findings in this study indicate that non-collaborative working relationships tend to cause 

delays in scheduling, which can result in stages of the exhibition development process 

being omitted. This may mean that valuable communications are not included in the 

exhibition. Ames suggests that other models from television and theatre, which are 

more hierarchical in nature, are equally valid if less democratic (Ames, 1992).
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However, the findings from this research show that hierarchical models tend to mean 

that communications are misinterpreted, changed and lost as they are passed from 

person to person.

The need for collaborative teams is of especial interest to exhibition development teams 

at present because, increasingly, small exhibition design companies are working in 

partnership with other specialist consultants on a project by project basis (Caulton, 

1999). This means that many professionals are constantly working within new teams 

and collaborative ways of working have to be structured from new. This can provide 

opportunities for developing new methods of working, as teams are not necessarily 

bound by the traditions of a well-established organisation. However, establishing 

positive collaborative working relationships is time-consuming when teams are 

repeatedly newly forming. Exhibitions must involve people who have exhibit and 

communications expertise. The process must allow for teams to establish non- 

traditional ways of working which can accommodate the uniqueness of each project 

(McLean, 1993). It is clear that the involvement of designers in the exhibition 

development process from the concept development stage can ensure that they more 

readily accept the aims of the exhibition development team and, indeed, become an 

integral part of this team. This effort towards full collaboration must include external 

consultants and contractors. It is important that these external team members are 

encouraged to ‘buy into’ the ethos and philosophy of the exhibition development team.

Collaboration is also considered to sometimes stifle creativity, compromise a powerful 

vision or an exceptional idea (Cohen, 1992, see Chapter 1; Ames, 1992). However, 

creative conflict is a crucial part of collaborative team working, and in a team which 

respects individual’s talents, there can be room to take on novel ideas. Creative conflict 

can, in fact, lead teams on to develop a better exhibition, as the challenges lead them to 

widen their horizons and contemplate alternative directions and solutions. This process 

takes time and has to be allowed for within the exhibition development programme.

The Team Functioning constraint also impacts highly on the dimension of Concept 

development. The way in which the team interacts with one another has an impact on
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the success of concept development. A team which is “open and confident” (Ames,

1992, 316) is able to embrace alternative, creative ideas which can be shaped to create 

unique exhibits. Ames states:

Only a very rigid - and foolish - person rejects a good idea because it comes 
from a threatening source, like a junior member, a volunteer, or a member of the 
public.

Ames, 1992, 316.

McLean (1993) suggests that successful exhibition development teams require an 

atmosphere of mutual respect where members listen and respond to each other rather 

than simply react. This findings in this study indicate that exhibition development teams 

which support and respect their team members are more likely to encourage confidence 

and openness, which in turn, allows for the acceptance of alternative ideas and 

suggestions from alternative sources. An exhibition development team’s ability to work 

together affects the success with which they are able to develop the concepts to be 

included in the final exhibition.

The R e s o u r c e s  constraint

The way in which Resources are used is shown to have a large impact on a team’s 

ability to effectively carry out concept development and to collaborate. One of the 

means of generating new ideas, brainstorming, takes time to carry out. The need to 

spend, time, energy and financial resources “bouncing ideas around with an imaginative 

group” (Ames, 1992, 316) can help a team to identify and overcome their unrecognised 

assumptions, biases or blind spots. Hence, the need to allow resources, such as time and 

staff, for the development of concepts is recognised by Ames (1992).

This circumstance suggests that the need for establishing concepts and developing 

positive collaborations at appropriate early stages of development work is of paramount 

importance in order to maximise the later use of available resources. That is, if a project 

begins well, in a clear and organised fashion and ‘settles down’ well in the early stages 

of project development, then resources are likely to be used most efficiently. 

Additionally, realistic resource allocations must be available to allow the activities 

associated with exhibition development to be carried out effectively.
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FOCUS ISSUES 

The primary concerns

The primary concerns within this fundamental functional behaviour are Evaluation, 

Objectives and Design collaboration. That is, these dimensions are impinged upon more 

frequently and more heavily by all three constraints than is the other dimension,

Content issues. The importance of concentrating on the task in hand is highlighted by 

the fact that three out of the four dimensions of exhibition development are of primary 

concern within this fundamental functional behaviour.

The P r o c e s s  constraint

The Process constraint has an extremely high impact on the guidelines within the 

dimension of Objectives. This suggests that it is not only necessary for the team to set 

and meet stages within the exhibition development process, but that it must firmly focus 

on, and deal with, the issues related to these stages as they arise. Ames (1992) suggests 

that the ‘tone* of the final exhibition reflects the organisations own mission statements 

and goals. Therefore, an organisation which has a muddled or unclear mission is 

unlikely to produce an exhibition which has a sense of communicative clarity. Due to 

the dynamic process of developing exhibitions, it is likely that there will be many 

adaptive changes to the content of the exhibition. The team needs to remain focused, or 

attuned to the original objectives for the exhibition, and to the objectives of the 

organisation, to ensure that intended communications do not become divided or unclear. 

This indicates that the focused attention that an exhibition development team gives to 

the generation of intended communications is crucial in order to ensure that their 

messages are embodied in the three-dimensional exhibits.

The frequent impact of the Process constraint on the Evaluation guidelines within the 

dimension of exhibition development highlights that this is an area on which the 

exhibition development team must focus. This focus is not current practice in most 

exhibition development projects, although exhibition development teams may state the 

intention to carry out formative evaluation. Davies and Caulton’s study (1997) reveals 

that only eighteen per cent of museums carry out evaluation of exhibits at the design 

stage. The exhibition development process must clearly allow for the setting aside of
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time to allow exhibition development teams to focus on evaluation. This focus on 

evaluation must extend to ensuring that the findings from evaluation are used to 

influence the development of exhibits (McLean, 1993). Caulton (1999) suggests that 

contracted designers are not usually willing to take on the responsibility for formative 

evaluation. Stating the intentions for formative evaluation, allocating responsibility and 

incorporating it into the exhibition development schedule at the outset can ensure that 

formative evaluation becomes a valuable part of the unwinding of any exhibition 

development process. If formative evaluation is not included in the process the 

exhibition development team will not be able to properly gauge the appropriateness of 

the proposed messages. Neither will exhibition development teams be able to assess 

whether their three-dimensional devices are effective communicators (McLean, 1993).

The Process constraint is also shown to impact highly on Content issues. It is important 

that members of the exhibition development team focus at an early stage on the 

messages (the content) that they wish to convey. Focus can help to ensure both that the 

required depth of research has been undertaken in terms of the messages to be 

communicated and the feasibility of the physical means by which they will be 

communicated. If the exhibition development team becomes distracted or split in their 

focus on a work in progress it can lead to certain elements of exhibition development 

being over-looked in the preliminary stages of exhibit development (see Chapter 1: 

Hayward, 1992 and Welsh, 1992). This can have negative implications for work at a 

later stage, possibly leading to delays in the schedule.

The T e a m  F u n c t io n in g  constraint

The Team Functioning constraint impacts heavily on Design collaboration issues 

because the designers should be key members of a collaborative team. Designers play a 

key role in translating verbal two-dimensional messages into physical, communicative 

forms (see Chapter 1: McLean, 1993, Papanek, 1984). They are responsible for the 

three-dimensional presentation of the exhibition to the public and they play an 

enormous role in ensuring that the planned communication potential of exhibits is 

reached. Ames expresses the negative impact that a lack of Design collaboration may 

have in the following statement:

268



Design misunderstood kills exhibitions, and taste can be the enemy of passion.
Ames, 1992, 320.

It is imperative that the design of the exhibition is true to the concepts and messages 

that it aims to convey. When an exhibition development team includes an outside 

design consultancy in the exhibition development process it may be more difficult to 

establish a close working relationship than is the case with an in-house team, because 

the design consultancy is outside the culture and ethos of the host organisation. In these 

situations it is recognised that concepts may become distorted (Caulton, 1999).

The benefit of external consultants is that such organisations can bring a wealth of 

knowledge and experience to the project. The exhibition development team must 

endeavour to ensure that external designers assume the ethos and philosophy inherent in 

the host organisation. It is clear, however, from the following statement that 

organisations have to be cautious in ‘buying in’ external expertise in order to 

compensate for their own inexperience in exhibition development:

One heritage designer claims that organisations which choose to buy in expertise 
are vulnerable: many of their clients have no experience in the field and are on a 
very steep learning curve.

Caulton, 1999, 47.

Organisations can help to protect themselves against this vulnerability by developing 

clear, focused and detailed briefs, which can enhance relationships with outside 

exhibition development consultants (Caulton, 1999). Lack of focus in Design 

collaboration may result in the communication of the exhibition changing 

fundamentally.

The benefit of working with internal designers is said to be that they can easily be 

involved in the exhibition development process from the early planning stages and are, 

also, familiar with the aims and objectives of the exhibition and organisation. However, 

this study revealed that it may be more difficult to control communications and 

scheduling when using internal designers within a large organisation. If internal
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designers are to be used, formal communication systems and programmes must be 

agreed at an early stage.

The R e s o u r c e s  constraint

The way in which Resources are used impinges most heavily on Content issues, 

Evaluation and Objectives. Exhibition development teams need to allocate resources of 

time, money and effort so that they can focus on the tasks involved in these dimensions. 

The talents or resources required to carry out these tasks may not readily exist within an 

exhibition development team. Resources should be allocated to ensure that external 

consultants and evaluators can be hired, if necessary. Time should be allocated to 

ensure that the findings from evaluation can be incorporated into the exhibition 

development process and to allow time for consultation with experts. Ames (1992) 

suggests that organisations can upgrade the talents of their own staff through training. 

This is naturally dependent on the nature of the organisation. If a team is part of a 

permanent organisation it would be wise to invest in staff through training, but if a team 

is working within a temporary organisation, as are some Millennium funded 

organisations, this may not be appropriate.

The effect of allocating sufficient resources at the outset of a project is dependent on 

teams ability to identify potential problems and possible solutions. This identification 

can ensure that valuable resources are not ploughed into the development of an 

unrealisable exhibit. This procedure avoids wasting resources on exhibits which are too 

problematic to develop fully. Formative evaluation is a means of testing ideas, 

techniques and exhibit elements without investing a great deal of resources and helps to 

ensure that the exhibition development team can meet visitor interests, needs and 

abilities in their production of exhibits.

FLEXIBILITY OPPORTUNITIES 

The primary concern

The primary concern within this fundamental functional behaviour is Attitudes to 

challenges. That is, this dimension is impinged upon more frequently and more heavily
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by all three constraints than the other dimensions. The secondary concerns are Division 

o f attention to different classes o f  exhibits, Budget issues and Attitudes to new ideas.

The P r o c e s s  constraint

The high impact of the way in which the exhibition process unfolds on the guidelines 

relating to Attitudes to challenges was revealed. This suggests that the exhibition 

development team needs to plan for dealing with challenges in their programme so that 

problem-solving does not slow down, but is seen as part of, the process of exhibition 

development. The exhibition development process must allow for the problem-solving 

processes described by Lawson (1980, 107-109) as: recognition; analysis; “incubation” 

and “illumination” of a problem or challenge. In order to complete these stages an 

exhibition development team requires time and possibly further resources such as extra 

staffing or consultants.

In order for an exhibition development team to thrive a clear structure for decision

making and conflict resolution must be in place (McLean, 1993). The moderate impact 

of Budget issues indicates that financial resources facilitate a flexible approach. Without 

the resources to facilitate the changes that may be necessary during the course of exhibit 

development flexible attitudes are redundant and the exhibition development team may 

be hindered in continuing with the planned process. A process which allows flexible 

attitudes to solving problems enables the exhibition development team to think laterally 

and so facilitate their responses to challenges (see Chapter 1: Adams, 1986). The danger 

is that if problems are not examined and dealt with in a flexible manner, they may 

remain unsolved only to arise at a later stage to slow down the development process. 

Then, certain elements of an exhibit may be compromised and this can result in the 

communicative potential being reduced. There is obviously a need for resource 

planning to be built into the stages of project planning. As mentioned in Chapter 1, the 

use of a time ‘float’ throughout the project allows flexibility and enables an exhibition 

development team to respond to the dynamic and complicated nature of the exhibition 

development process. A team needs to ensure a flexible approach towards Budget issues 

to ensure that creativity is not stifled and that budgets are kept to.
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The T e a m  F u n c t io n in g  constraint

The high impact of Team Functioning on Project control and Division o f  attention to 

different classes o f  exhibits was revealed in this study. There was found to be a 

moderate impact of the Team Functioning constraint on Attitudes to new ideas and 

Attitudes to challenges. This indicates that a team which functions well will be more 

successful in the control of their project and may suffer less from a division of 

attention. It also indicates that positive team functioning is likely to benefit the team in 

its approach to solving problems and incorporating new ideas.

The way that an exhibition development team functions should allow flexibility within 

the control of the project in order to incorporate any new ideas generated by the team 

and, also, be robust enough to enforce the decisions of the exhibition team in the face of 

problems with external contractors. Exhibition development requires a firm, but fair, 

leader, who recognises and supports the dynamism and creativity within the team and 

also makes boundaries clear so that they are not overstepped. The vision and the voice 

of the exhibition lies with the project leader:

The quality of an exhibition ultimately rides on an exhibition leader with a
passionate vision and a breadth of exhibition experience.

McLean, 1993, 39.

A project leader needs not only to hold the vision of the future exhibition in their own 

mind, but also to be effective in sharing this with other team members and, additionally, 

know the means by which that vision can be realised. Caulton (1999) recognises a 

potential threat to exhibition development from those who are outside the exhibition 

development process, such as influential board members or funders, who have their 

own private ideas for inclusion in the exhibition. A project leader with a clear vision 

will be able to persuade and influence investors and senior managers of the value of the 

project. A project should ideally be led by someone who can balance the conflicting 

demands of the project, someone who has a creative vision of the future exhibition and 

also the drive and determination, knowledge and expertise to ensure that the creative 

possibilities are fully realised. S/he should be able to share this vision with the rest of 

the team and use it to enthuse, motivate and support those involved in the development 

of the project.
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An exhibition development team also needs to ensure that there is a sense of 

responsibility shared by every team member (McLean, 1993). A project with a strong 

leader, who has the support of each responsible team member, is more likely to 

communicate clearly and effectively. Ames (1992) states that the success of an 

exhibition is dependent on the staff who develop it.

A flexible approach will aid the exhibition development team to accommodate, or 

decide the fate of, new ideas in a collaborative and effective way. A division of 

attention within the group or on the part of an individual can impact negatively on the 

development of exhibits. This circumstance should be overcome by refocusing the 

group or allocating further resources so that individuals are able to dedicate sufficient 

time and effort towards a focus on their work. All exhibits need to receive sufficient 

attention in order to be successfully developed.

The R e s o u r c e s  constraint

The use of Resources within a project was shown to impact highly on Division o f  

attention to different classes o f  exhibits and Attitudes to challenges. The Resource 

constraint was also shown to have a moderate impact on Attitudes to new ideas. Flexible 

attitudes within the exhibition development team are aided and facilitated by the 

provision of resources, such as money, time or staff. With regard to attitudes towards 

challenges and new ideas, resources facilitate the implementation of solutions and new 

developments. Resources can facilitate a team’s reactions to challenges in a way which 

leads them from “beyond something adequate to something better” (de Bono, 1970. 

293). An exhibition team needs to allow themselves time to reach “the moment of 

truth” (Koestler, 1975, 211), when they will be able to see a solution to a problem. If 

attention is divided between different status exhibits, with low status exhibits receiving 

less attention, it may be necessary to re-allocate resources in order to support adequate 

development of them. Ames (1992) recognises the need to focus on the feasible to 

maximise resources. Poor management of resources when dealing with a division of 

attention to different status exhibits may result in a diffusion of direction or purpose, 

which, in turn, could affect either the schedule or intended communications or both.
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Lack of flexibility can result in an exhibition development team attempting to complete 

more than is possible and neglecting certain areas because they seem less important. For 

instance, a team may have identified more exhibit ideas than there are resources 

available for. An inflexible approach would be to continue developing all exhibit ideas, 

which may result in all areas being poorly thought through or insufficiently researched 

due to a lack of time, staff or finances or a panic stricken editing at an inappropriate 

stage in the exhibition development process. Alternatively, the exhibition development 

team could prioritise the exhibit ideas in terms such as content, feasibility and cost. It 

would then possible to allocate a number of exhibit ideas to an ‘A’ and a ‘B’ list. The 

‘B’ list could be put on hold until further notice, should more resources become 

available. In the meantime, the exhibition development team would be able to maximise 

resources in developing the exhibits in the ‘A’ list.

Final Conclusion

Firstly, this study explored how the exhibition development process impinges on the 

ability of exhibits to communicate their original intended message to the visitor through 

the study of four organisations. Secondly, a set of guidelines were drawn from the data 

collected to help professionals understand the mechanics of the variability, and infinite 

set, of choices in the development process so that they can use this knowledge to their 

best advantage in ensuring that their intended communications are made. Thirdly, the 

research reveals and analyses the dynamic and interactive relationship between the 

exhibition development process, exhibition development team behaviours and external 

factors. In so doing, it makes available to professionals involved in presenting 

educational exhibitions, the private knowledge which has, in the past, been employed as 

daily ‘custom and best practice’ by very experienced project leaders.

The research followed and recorded the events which occur during the development of 

four exhibitions. The researcher observed the common elements of the exhibition 

development process, the team behaviours and the impact of external factors on the 

exhibition development process. This research has:
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• Laid the foundations for a theory of the knowledge-based management of 

educational exhibition projects.

• Bared the pitfalls and successes of exhibition development teams, so that 

future exhibition development teams can avoid or replicate these 

respectively.

• Provided accounts and explanations to help professionals understand the 

development process.

• Provided a number of guidelines, based on recorded experiences, which can 

aid professionals, especially those new to the field of exhibition 

development, in their future tasks.

The knowledge based concept of the exhibition development process

The fundamental functional behaviours of Keeping on Track, Focus Issues and 

Flexibility Opportunities drive forward the process of educational exhibition 

development. Rather than the process being an uncontrollable machine which forges on 

and controls the actions taken by exhibition development team members (Bud, 1988) 

this study shows that it is quite predictable. The fundamental functional behaviours are 

impinged upon in a dynamic manner by the constraints of Process, Team Functioning 

and Resources. The relative concentration of these three constraints over time tends to 

display different emphases of impact:

• at different stages of the process;

• on different dimensions of exhibition development within the fundamental 

functional behaviours;

• with each other.

A pro-active exhibition development team is able to influence the course of events and 

prevent the constraints from having a negative impact on the process of exhibition 

development. This can be achieved primarily by establishing appropriate working 

practices which are supported by a focused and collaborative team. This team also 

needs to be flexible in its approach to the unexpected challenges which inevitably arise 

during the course of a project. The team needs to be able to recognise the potential
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pitfalls and dangers that may be encountered and to make provision for dealing with 

these. An analogy which describes the relationship is that of the team as a river flowing 

along its course - the process - being affected by external factors - the weather, 

obstacles and the like. The river will reach the sea - its goal - but unexpected events will 

alter its course and composition.

The unique contribution of this research study

The unique contribution of this research study is that it provides concrete illustrations 

and an explanatory concept of the exhibition development process, based on the actual 

observation of how exhibition teams behave while they are actually working. The 

insights gained from this study help to put flesh on any theoretical conceptions of how 

hands-on, and very likely most museum exhibits, fare during the exhibition 

development process. Indeed it is the very first study of its type and provides a 

foundation for future explorations. This study offers opportunities for professionals 

involved in exhibition development to reflect on the knowledge about the exhibition 

development process that it has uncovered. Professionals involved in exhibition 

development can then go on to use that knowledge in relation to their own experiences. 

As such, understanding can be re-used through a series of projects rather than 

professionals being thrown into a steep learning curve and constantly re-inventing the 

wheel.

276



BIBLIOGRAPHY

Adams, J. L. (1986) The Care and Feeding o f Ideas: A Guide to Encouraging 
Creativity. Redding MA: Addison-Wesley Publishing Company.

Adams, J. L. (1990) Conceptual Blockbusting: A  Guide to Better Ideas. Redding MA: 
Addison-Wesley Publishing Company.

Alt M. B. and Shaw K.M. (1984) Characteristics of ideal museum exhibits, British 
Journey o f Psychology 75:25-36.

Alvarado, M., Gutch, R. and Wollen, T. (1987) Learning the Media: An introduction 
to media teaching. Basingstoke: MacMillan.

Alvarez, C. A. (1988) Science Centres: An Evaluation o f new methods i f  
communicating science through exhibitions. Unpublished MPhil thesis, University of 
Leicester.

Ames, K.L., Franco, B. and Frye, L.T. (eds.) Ideas and Images: developing 
interpretive history exhibits, American Association for the State and Local History, 
Tennessee.

Anderson, D. (1997) A Common Wealth: Museums and Learning in the United 
Kingdom, London Department of National Heritage.

Anderson, P. (1991) Before the Blue Print: Science Center Buildings, Washington 
DC: Association of Science-Technology Centers.

Annis, S. (1986) The Museum as Staging Ground for Symbolic Action, Museum  151, 
38.3: 168-70.

Arnold, K. (1995) The Creative Employment of Design: A Client's View. Museum  
and Exhibition Design: 3.

Asch, S. (1956) Studies of Independence and Conformity: A Majority of One Against 
a Unanimous Majority. Psychological Monographs 70.9, whole no.

Asimow, M., (1962) Introduction to Design. New Jersey: Prentice-Hall.

Atkinson, P. and Hammersley, M. (1994) Ethnography and Participant Observation 
in Denzin, N.K. and Lincoln, Y.S.(eds.) Handbook of Qualitative Research, Sage, 
Thousand Oaks: London, New Delhi.

Ault, C.R. (1987) "The Museum as Science Teacher," Science and Children 
Nov./Dec.: 8-11.

Beetlestone, J. (1987) Techniquest in Pizzey, S (1987) Interactive science and 
technology centres', Science Project Publishing, London

Belbin, R. M. (1996) Management Teams: why they succeed or fa il (new ed.) 
Heinemann.

277



Belcher, M. (1991) Exhibitions in museums, Leicester and Washington DC: Leicester 
University and Smithsonian Press.

Bicknell, S. and Farmelo, G. (eds.) (1993) Museum Visitor Studies in the 90’s. 
London: Science Museum.

Bienkowski, P. (1994) Soft Systems Management in Museums: A Case Study of 
Exhibition Planning and Implementation Processes. Museum Management and 
Curatorship: 13, 3. 233-250.

Bitgood, S. (1991) Suggested Guidelines for Designing Interactive Exhibits, Visitor 
Behaviour VI/4: 4-11.

Bitgood, S. (1992) The Anatomy of an exhibit. Visitor Behaviour VII/4 (Winter 
1992): 4-14

Black, L. (1990) Applying Learning Theory in the Development o f  a Museum 
Learning Environment. What Research Says about Learning in Science Museums. 
Washington, DC: Association of Science Technology Centers

Blackmon, C. P., LaMaster, T. K., Robarts, L. C. and Serrell, B. (1988) Open 
Conversations: strategies for Professional Development in Museums. Chicago: Field 
Museum of Natural History.

Borun M. and Flexer B. (1984) The impact of a class visit to a participatory science 
museum exhibit and a classroom science lesson, Journal o f  Research in Science 
Teaching. 21, 9: 863-873

Borun, M. (1977) Measuring the immeasurable - a pilot study o f  museum 
effectiveness, Association of Science and Technology Centers, Washington, DC.

Borun, M. Flexer, B. Casey A. and Baum, L. (1983) Planets and Pulleys: studies o f  
class visits to a science museum: Association of Science and Technology Centers, 
Washington DC.

Boston Children’s Museum (1984) A Directory fo r  Teachers.

Boston Children’s Museum Guide (1984), 5.

Briggs, P. (1989) The Variety o f Hands On Centres in COPUS.

British Museum (Natural History) (1985) Department of Public Services, Handbook. 
Unpublished.

Broadhead, R. (1983) Private lives and professional identity o f  medical students. New 
Brunswick, NJ: Transaction.

278



Bud, R. (1988) On the social production of a visual difference. The myth and the 
machine, seeing science through museum eyes in Law, J. and Fyfe (eds.) G. Picturing 
Power: Visual Depiction and Social Relations, Sociological Review Monograph, 35, 
London: Routledge and Kegan Paul, 134-159.

Bunch, L. (1992) Fuelled By Passion: The Valentine Museum and Its Richmond 
History Project in Ames, K.L., Franco, B. and Frye, L.T. (eds.) Ideas and Images: 
developing interpretive history exhibits, ed. American Association for the State and 
Local History, Tennessee^ .

Busque, L. (1991) Potential of Interaction and Potential Investigation of Science 
Center Exhibits and Visitor’s Interest, Journal o f  Research in Science Teaching, 5, 
411-421.

Caulton, T. (1998) Hands-on Exhibitions: Managing Interactive Museums and 
Science Centres, London: Routledge.

Caulton, T. (1999) Concept Development, in Leask, A. and Yeoman, I. (eds.) 
Heritage Visitor Attractions: An operations management perspective. Cassell.

Caulton, T. and Thomas, G. (1996) Communication Strategies in Interactive Spaces 
in Pearce, S. (ed.) Exploring Science in Museums, 107-122, London: Athlone.

Chabay, I. (1989) Big Exhibits from Small Toys Grow, COPUS

Churchman, C. W. (1967) Wicked Problems, Managment Science 4, 14: B-141 - B- 
142.

Chutkow, P. ( 1993) The Lucas Chronicles, San Francisco Examiner Image 
Magazine, 21.03.93.

Cleaver, J, From Hands O ff to 'Please Touch Doing Children's Museums: A Guide to 
225 Hands-On Children’s Museums, Charlotte, Vermont: Williamson Publishing Co., 
1988.

Cohen L. (1992) ‘Fit For America’ How Fit For Visitors? in Ames, K.L., Franco, B. 
and Frye, L.T. (eds.) Ideas and Images: developing interpretive history exhibits, 
American Association for the State and Local History, Tennessee, ) " \b Z* ■

Cossons, N. (1987) Dangers of a Dinosaur Mentality, The Listener.

Dackman, L. (1986) Invisible aesthetics a somewhat humorous, slightly profound 
interview with Frank Oppenheimer, Museum, 150, 120-122.

Danilov V. J. (1976) America’s contemporary science museums, Museum Journal, 75 
(4): 145-146

Danilov V. J. (1986) Discovery and Kidspaces: Museum exhibits for children in 
Science and Children, National Association of Science Teachers Association, 
Washington DC.

279



Danilov V. J.(1975) Science museums as educational centres. Curator, 18 (2): 87-108

Danilov, V. J. (1973) Science and technology come of age. Curator, 16(3): 183-219

Danilov, V.J. (1985) Science Center Planning Guide, Washington: Association of 
Science-Technology Centers

Danilov, V.J. (1992) A Planning Guide fo r  Corporate Museums, Galleries, and 
Visitor Centers, New York: Greenwood Press.

Davies, S. and Caulton, T. (1997) Social History Curators Group National Research 
Project. Unpublished research.

de Bono, E. (1970) Lateral Thinking: Creativity Step by Step. New York: Harper and 
Row.

de Ribaupierre, A. and Rieben, L. (1995) Individual and situational variability in 
cognitive development, in Salomen (ed.) Educational Psychologist, G., 30 (1) 5-14.

Deming W. E. (1986) Out o f the Crisis. Boston: The MIT Press.

Denzin, N.K. (1994) The Art and Politics o f  Interpretation in Denzin, N.K, & 
Lincoln, Y.S. Handbook of Qualitative Research, Pub. Sage, Thousand Oaks,
London, New Deli.

DES (1898) Aspects o f  Primary Education: The Teaching and Learning o f  Science. 
London: HMSO.

DES (1989) Science in the National Curriculum: The Non Statutory Guidance. 
London: HMSO.

DES (1991) Science in the National Curriculum. London: HMSO

Dewey, J. (1938) Experience and Education._ New York: Collier Books

Dewey, J. (1947) Democracy and education. An introduction to the philosophy o f  
education. New York: Collier Books

Dexter Lord, G. (1996) "Trends in Children's Museums", from home pages on the 
Internet.

Duensing, S. (1993) The integration of mission with methods in Bradbume and 
Ganousek (ed.) Planning Science Museums fo r  the new Europea UNESCO: Narodni 
Techniche Muzeum.

Durbin, G. (1996) Developing Museum Exhibitions fo r  Lifelong Learning, London: 
Group for Education in Museums.

Eberhard, J. P. (1970) We Ought to Know the Difference in G. T. Moore (ed.) 
Emerging Methods in Environmental Design and Planning. Cambridge MA: The 
MIT Press.

280



Falk, J. and Dierking, L. (1992) The Museum Experience, Washington: Whalesback 
Books.

Falk, J.H., Koran, J.J. and Dierking, L.D. (1986) The things of Science: Assessing the 
learning potential of science museums, Science Education 70/5: 503-508.

Feber, S. The Boston Children’s Museum. The International Journal o f  Museum 
Management and Curatorship, 6 : 63-67

Feher, E. and Rice, K. (1985) Development of Scientific Concepts Through The Use 
of Interactive Exhibits in a Museum. Curator, 28/1, 35-46.

Flavell, J. (1970) The developmental psychology o f  Jean Piaget. _New York: Van 
Nostrand Reinhold Company. First published in 1963.

Freeman, R. (1989) The Discovery Gallery. Discovery Learning in Museums.
Toronto: Royal Ontario Museum.

Frisch, M. (1992) “ ‘ Brooklyn’s History Museum’: The Urban History Exhibit as an 
Agent of Change” in Ames, K.L., Franco, B. and Frye, L.T. (eds.) Ideas and Images: 
developing interpretive history exhibits, American Association for the State and Local 
History, Tennessee^ 2$5>" 282- *

Froebel, F. (1887) The Education o f  Man. New York: Appleton and Company. First 
published in 1826.

Galloway, I. and Pizzey, B. (1995) Pathways to the reinvention o f  a Museum 
Conference paper extract at the Museums Australia 1995 National Conference, 
Communicating Cultures.

Galloway, R.L. (1993) Principles of operations management. Routledge: London and 
New York.

Gallup, A.B. (1907) The Work of a Children’s Museum. American Association o f  
Museum Proceedings..

Gardner, H. (1993) Frames o f  Mind. The theory o f  multiple intelligences. London: 
Harper Collins publishers. First published in 1983.

Gherardi, S. and Turner, B. (1987) Real men don’t collect soft data. Trento, Italy: 
universira di Trento, Dipartimento do Politica Sociale.

Glaser, B. (1972) Experts versus laymen: A study o f  the patsy and the subcontractor. 
New Brunswick, NJ: Transaction.

Glaser, B. and Strauss, A. L. (1967) The discovery o f grounded theory: Strategies for  
qualitative research. Chicago: Aldine

Gold, R. (1958) Roles in sociological field observations, Social Forces, 36, 217-223.

281



Gottfried, J.L. (1979) A naturalistic study o f  children's behaviour during field  trips to 
a free choice learning environment. Unpublished Ph.D. dissertation, University of 
California, Berkeley.

Greenhill, B. (1983) The Last Fifteen Years at the National Maritime Museum, 
Museums Journal, 4, 213-216.

Gregory, R. (1993) Exploring Science Hands-On, SPA, Spring: 34-37.

Gregory, R.L. (1989) Turning Minds onto Science by Hands On Exploration: the 
Nature and Potential of the Hands On Medium, COPUS.

Gregory, R.L. (1990) Hands on science: Its contribution to physics and education, 
Physics Education 5: 233.

Griggs, S. A. and Manning, J. (1983) The Predictive Validity o f Formative Evaluation 
of Exhibits. Museum Studies Journal 1 (2): 119-134.

Hainstock, E.G. (1978) The Essential Montessori. The New American Library, 
Mentor.

Handy, C.B. (1990) Inside Organisations. London: BBC Books.

Harlen, W. (ed.). (1985) Primary Science: Taking the Plunge, London: Harper Row.

Harrison, R. (1991) Project Management in Dexter Lord, G. and Lord, B. (eds.) The 
Manual o f  Museum Planning, 71-84, London: HMSO

Hayward, M.E. (1992) Folk Roots, New Roots: Folklore In American Life: Serious 
intentions, Popular Presentations in Ames, K.L., Franco, B. and Frye, L.T. (eds.) 
Ideas and Images: developing interpretive history exhibits. American Association for 
the State and Local History, Tennessee, \ 0 3 — 131o

Hein, G.E. (1987) The Right Test for Hands-On Learning? Science and Children, 
October, 8-12.

Hein, H. (1990) The Museum as Laboratory, Washington and London, Smithsonian 
Institute.

Heisley, M. (1992) Collections And Community In The Generation Of A Permanent 
Exhibition: The Hispanic Heritage Wing Of The Museum Of International Folk Art 
in Ames, K.L., Franco, B. and Frye, L.T. (eds.) Ideas and Images: developing 
interpretive history exhibits, American Association for the State and Local History, 
Tennessee^ I'O'L.

Hilke, D. D. (1989) Joining the team: reflections o f  a social scientist turned 
exhibition developer Unpublished. A presentation to the annual meeting of the 
American Association of Museums, New Orleans, Louisiana, June.

282



Hilke, D.D. (1988) The Impact of Interactive Computer Software on Visitors' 
Exhibition Experiences: A Case Study. ILVSReview  I.

Hinkle, R.C. Jr. and Hinkle, G.J. (1954) The Development o f  Modern Sociology, New 
York: Random House.

Hodge, R. and D’Souza, W. (1979) The Museum as a Communicator: a semiotic 
analysis of the Western Australian Museum Aboriginal Gallery, Perth. Museum, 31 
(4): 146 - 166.

Hodgkin, R.A. (1976) Bom Curious, John Wiley and Sons.

Hood, M. (1983) Staying away: why people choose not to visit museums, Museum 
News, 61,4, 50-57.

Hooper-Greenhill, E. (1991) Museum and Gallery Education. Leicester: University 
Press.

Hooper-Greenhill, E. (1994) Communication in theory and in practice, Museums and 
their Visitors. London: Routledge, 35 - 53.

Huberman, A.M. and Miles, M.B. (1994) Data Management and Analysis Methods 
Overview in Denzin N.K, & Lincoln, Y.S. (eds.) Handbook o f  Qualitative Research, 
Pub. Sage, Thousand Oaks, London, New Deli^ 4 2 8 - 4 H -

Jackson (1996) The Virtual Visit, in Farmelo, G. and Carding, J. (eds.) Hear and 
Now: contemporary science and technology in museums and science centres. Science 
Museum, London.

Jackson, R. and Hann, K. (1995) Learning from experiences: approaches to the 
informal sector. Unpublished, Science Museum, London.

Jansen, (1994) The Dance of Qualitative Research Design - Metaphor, Methodolatry, 
and Meaning in Denzin, N.K, & Lincoln, Y.S. (eds.) Handbook o f  Qualitative 
Research, Sage, Thousand Oaks, London, New Deli^ 2Sfy"2.\c)  •

Jensen, N. (1994) Children’s Perceptions of their museum experiences: a contextual 
perspective. Children’s Environment, 11(4): 300-324.

John-Steiner, V. and Souberman, E. (1978) Afterword, in L.S. Vigotsky (eds) Mind 
in Society. Cambridge: Harvard University Press.

Jones, W. (1986,) Exhibit Planning, Development, and Implementation Procedures, 
Technical Report No. 87-60, Cumberland Museum and Science Center.

Junker, B. (1960) Fieldwork. Chicago: University of Chicago Press.

Katz, M and Katz, H. (1965) Museums USA, New York: Doubleday

283



Kavanagh, G. (1992) Dreams and nightmares: science museum provision in Britain, 
in Durant, J. (ed.) Museums and the Public Understanding o f  Science, Science 
Museum in association with COPUS, 81-87.

Kennedy, J. (1990) User Friendly: Hands-On Exhibits That Work. Association of 
Science-Technology Centers, Washington, D.C.

Kidder, T. (1981) The Soul o f  a New Machine. New York: Avon Books.

Koestler, A. (1969) The Art o f  Creation. London: Hutchinson.

Koran, J. K., Koran M. L. and Ellis, J. (1989) Evaluating the effectiveness of Field 
Experiences, Visitor Behavior, IV, 7-13.

Lawson, B. (1980) How Designers Think: The Design Process Demystified, London: 
The Architectural Press Ltd.

Lewin, A. (1989) Children’s Museums and Children's Learning. Unpublished. 
University Seminar, Colombia University.

Lillard, P.P. (1973) Montessori, a Modem Approach. New York: Schocken Books.

Lincoln, Y.S. and Guba, E.G. (1985) Naturalistic inquiry. Beverley Hills, CA: Sage.

Lucas, A.M. and Tulley, A. (1991) Interacting with a science museum exhibit: 
vicarious and direct experience and subsequent understanding. International Journal 
o f  Science Education, 13, 5:533-542.

MacDonald, G. F. and Alsford S. (1989) A Museum for the Global Village. Hull, 
Quebec: Canadian Museum of Civilization.

Macdonald, S. (1993) Museum Visiting: A science exhibition case study.
Unpublished, Keele University.

Macdonald, S. and Silverstone, R. (1989) Rewriting the Museum’s Fictions, 
Taxonomies, Stories and Readers. Unpublished paper for the Museums Research 
Group, Brunei University, Middlesex.

Macdonald, S. and Silverstone, R. (1989) Rewriting the Museum’s Fictions, 
Taxonomies, Stories and Readers. Unpublished, Brunei University.

Matelic, C.T. (1992) Forging A Balance: A Team Approach To Exhibit Development 
At The Museum Of Florida History in Ames, K.L., Franco, B. and Frye, L.T. (eds.) 
Ideas and Images: developing interpretive history exhibits. American Association for 
the State and Local History, Tennessee^ IB 7  ** 2.10 .

McCall, G.J. and Simmons, J.L. (1969) Issues in participant observation, New York: 
Random House.

McCall, J.G. (1963) Symbiosis: the case of the hoodoo and the numbers racket,
Social Problems, 10:361-371.

284



McCutcheon, M. (1992) The Children’s Room at the Smithsonian: 1901 to 1939. 
Curator, 35(1): 6-20

McKay, T. (1992) ‘Minor League, Major Dream’ Keeping Your Eye on the Idea in 
Ames, K.L., Franco, B. and Frye, L.T.(eds.) Ideas and Images: developing 
interpretive history exhibits, American Association for the State and Local History, 
Tennessee^ )(,£-

McKim, R. H. (1980) Thinking Visually: A Strategy fo r  Problem Solving. Palo Alto, 
California: Dale Seymour Publications.

McLean, K. (1993) Planning for People in museum exhibitions, Association of 
Science and Technology Centers.

McManus, P. (1987) The Message Form Filter, address at the ICOM CECA 
conference, 5 July at La Villette, Paris.

McManus, P. (1990) Watch Your Lnaguage! People do read labels and interact with 
exhibit texts in Serrell, B. (ed.) What Research says about learning in Science 
Museums. Association of Science and Technology Centers, 17 (3): 5-6.

McManus, P. (1992) Topics in museums and science education, Studies in Science 
Education, 20 157-182.

McManus, P. (1993) Memories as indicators of the Impact of Museum Visit, Museum 
Management and Cur at or ship, 12, 376-380.

McManus, P. (1994) Families in museums, in Miles, R. and Zavala, L. (eds.)
Towards The Museum o f the Future: New European Perspectives, London, USA and 
Canada, Routledge.

McManus, P. (1995) Describing and Understanding Visitors, Their Needs and 
Reactions, Seminar prepared for the Museoforum of the Association of Slovenian 
Museums. Unpublished.

McManus. P. (1989) Oh, Yes, They Do: How Museum Visitors read labels and 
interact with Exhibit Text, Curator, 32, 3: 174-190.

Merton, R.K. (1957). Social Theory and Social Structure (rev.ed.). New York: Free 
Press.

Miles, M.B. and Huberman, A.M. (1994) Qualitative data analysis: An expanded 
sourcebook (2nd edition) Newbury Park, CA: Sage

Miles, R. (1986) Museum Audiences, The International Journal o f  Museum 
Curatorship, 5, 73-80.

Miles, R. (1988) The Design o f  Educational Exhibits. London: Unwin Hyman 

Miles, R. (1993) Exhibiting Learning, Museums Journal, May, 27-28.

285



Miles, R. and Tout, A. (1992) Exhibitions and the public understanding of science, in 
Museums and the public understanding o f  science, ed. Durant, J., London: Science 
Museum.

Miles, R.S. (1993) Too Many Cooks Spoil The Wroth - Exhibits, Teams and 
Evaluation, Museum Management and Practice: 5

Miles, R.S. (1996) Otto Neurath and the Modem Public Museum: The Case of the 
Natural History Museum (London), Vienna Circle Institute Yearbook: 4. Dordrecht: 
Kewer.

Montessori, M. (1991) The Advanced Montessori Method - 1. Oxford: Clio Press. 
First published 1918.

Moran, T. P. (1970) A Model of a Multilingual Designer, in G.T. Moore (ed.)

Moth, K. (1995) The Design Process and the Design Team. Museum and Exhibition 
Design: 3, 6-8 .

Mulberg, C. and Hinton, M. (1993) The alchemy of play: Eureka! The Museum for 
Children in Pearce, S. (ed.) Museums and the Appropriation o f  Culture, 238-243, 
London: Athlone.

Museums Association (1996) The National Strategy fo r  Museums. London: Museums 
Association.

NeCastro, L. (1987) The Children’s Room o f  1901. Office of Architectural and 
Historic Preservation, Smithsonian Institution. Unpublished.

Neurath, M. (1974) Isotype, Instructional Science, 3, 127-150.

Newcombe, P. (1987) An investigation into children's attitudes to science and other 
subjects, Primary Science Review 5 (Autumn).

Newsome, B. and Silver, A. (1978) (eds.) The Art Museum As Educator, Berkeley,: 
University of California Press.

Oppenheimer, F. (1975) Teaching and Learning, AJP 41: 1310-1313

Oppenheimer, F. (1976) Everyone is you ... or me, Technology Review, 78: 7

Oppenheimer, F. (1982) Exploration and Culture. Museum News, Nov./Dec: 39-45.

Oppenheimer, F., and the staff of the Exploratorium (1986) Working Prototypes. San 
Francisco: Exploratorium.

Osbome, J. and Freyburg, P. (1985) Learning in science, London: Heinemann 

Papanek, V. (1984) Design for the Real World. New York: Van Nostrand Reinhold.

286



Pearce, S. (1994) General preface to series, in Hooper-Greenhill, E. (ed.) Museum 
and Gallery Education, Leicester, London and New York: Leicester University Press.

Peralman, C. (1989)‘Nissan Design International’, ID Magazine 36, 6 : 34-39.

Peters, T. (1987) Thriving on Chaos: Handbook for a Management Revolution. New 
York: Harper and Row.

Piaget, J. (1930) The Child’s Conception o f  Physical Causality, Routledge and Kegan 
Paul, London.

Piaget, J. and Inhelder, B. (1956) The Child’s Conception o f  Space, London,
Routledge and Kegan Paul.

Pizzey, B. (1991) Spotswood -  Keeping Museums Relevant, Search, 22,1, 28-30.

Pizzey, S (1987) Interactive science and technology centres:; Science Project 
Publishing, London

Potter, N. (1995) Interactive designers if Salesmen for preconceived ideas, Museum 
Design Magazine o f  the Museum and Exhibition Design Group, 1, 8-9.

Price, C.A. (1992) Been So Long: A critique of the process that shaped ‘From 
Victory to Freedom: Afro-American Life in the Fifties’ in Ames, K.L., Franco, B. 
and Frye, L.T. (eds.) Ideas and Images: developing interpretive history exhibits,
American Association for the State and Local History, Tennessee^ °j .

Priest, M. and Gilbert, J. (1994) Learning in Museums: Situated Cognition in 
Practice, Journal o f Education in Museums 15: 16-18.

Pursell, C. (1992) Telling A Story: “The Automobile in American Life’ in Ames,
K.L., Franco, B. and Frye, L.T. (eds.) Ideas and Images: developing interpretive
history exhibits, American Association for the State and Local History, Tennessee^ 233>' 2.^2..

Quin, M. (1989) ‘Exhibit Fabrication’ in Sharing Science: Issues in the development 
o f Interactive Science and Technology Centres, Nuffield Foundation’s Interactive 
Science and Technology Project

Quin, M. (1989) The Discovery Dome, COPUS. .

Quin, M. (1990) What is hands on science and where can I find it? Physics Education 
25/5: 243-246.

Reid, B. (1992) An evaluation o f  the services offered to schools by the education 
department at the National Maritime Museum. Unpublished BA dissertation,
University College London.

287



Robinson, C. and Leon, W. (1992) A Priority On Process: The Indianapolis 
Children’s Museum and ‘Mysteries in History’ in Ames, K.L., Franco, B. and Frye, 
L.T. (eds.) Ideas and Images: developing interpretive history exhibits, American 
Association for the State and Local History, Tennessee^ 2,1) -  23>Z.

Royal Ontario Museum (1976) Communications Design Team. Communicating with 
the visitor: Guidelines fo r  planning, Toronto: Royal Ontario Museum.

Russell (1989) The formative evaluation o f  interactive science and technology 
centres: Some lessons learned in Liverpool :Centre for Research in Primary Science 
and Technology (CRIPSAT) University of Liverpool.

Russell, I. (1990) Visiting a science centre: What's on offer? Physics Education 25/5: 
259-262.

Sagan, C. (1986) Why we need to understand science, Parade Magazine, 10 
September 6 .

Schmenner, R. (1995) Service Operations Management, Englewood Cliffs, NJ: 
Prentice-Hall.

Screven, C.G. (1990) Uses of Evaluation Before, During and After Exhibit Design 
ILVSReview, 1(2): 36-66.

Semper, R. (1990) Science Museums as an environment for learning, Physics Today, 
Nov, 50-56.

Shapiro, M.S. (1990) The Museum: A reference guide. Greenwood Press

Shettel, H. (1991) Personal Communication with Bitgood as quoted in Bitgood, S. 
Suggested Guidelines for Designing Interactive Exhibits, Visitor Behaviour VI/4: 4- 
11.

Shortland, M. (1987) No business like show business, Nature 328: 213-214.

Silverstone, R. (1992) The medium is the museum: on objects and logics in times and 
spaces, in Durant, J. (ed.) Museums and the Public Understanding of Science,
Science Museum in association wit COPUS, 34-42.

Spencer (1991) Improving Public Access to Museums in Dexter Lord, G. and Lord, 
B. (eds.) The Manual o f  Museum Planning, 71-84, London: HMSO

Spock, M. (1993) letter to Katherine McLean, 16 March 1993.

Stevenson, J. (1991) The long-term impact of interactive exhibits International 
Journal o f  Science Education, 13/5, 533-542.

Stevenson, J. (1994) Getting to Grips, Museums Journal, May: 30-32

Strauss, A. and Corbin J. (1990) Basics o f qualitative research: Grounded Theory 
procedurtes and techniques. Newbury Park, CA: Sage^ 2S13 ~ 2-6^-

288



Strauss, A. and Corbin, J. (1994) Grounded Theory Methodology: An Overview in 
Denzin N.K, & Lincoln, Y.S. Handbook of Qualitative Research, Pub. Sage, 
Thousand Oaks, London, New Deli.

Strauss, A. and Corbin, J. (1994) Grounded Theory Methodology: An Overview in 
Denzin N.K, & Lincoln, Y.S. (eds.) Handbook o f Qualitative Research, Sage, 
Thousand Oaks, London, New Deli.

Strauss, A., Fagerhaugh, S., Suczek, B. and Wiener, C. (1985) The organization o f  
medical work. Chicago: University of Chicago Press.

Strauss, A., Schatzman, L., Bucher, R., Ehrlich, D. and Sabshin, M. (1964) 
Psychiatric Ideologies and Institutions, New York: Free Press, 19-21.

Sutton, A. (1988) Physics is Child's Play, Physics Bulletin 3: 147-149.

Thomas, G. (1987) The Inventorium, in Pizzey, S. (ed.) Interactive Science and 
Technology Centres, London: Science Projects.

Thomas, G. (1994) The Age of Interaction Museums Journal, May: 33-34.

Thomas, L. (1979) The Medusa and the Snail New York: The Viking Press.

Tomlin, N. (1990) Interactive Science Centres and the National Curriculum, GEM 
11:12-14.

Turner, B.A. (1983) The Use of Grounded Theory for the Qualitative Analysis of 
Organizational Behaviour The Journal o f Management Studies, 20,3: 333-348.

Turner, J. (1993) The Handbook o f  project based management: improving the process 
fo r  achieving strategic objectives. McGraw Hill.

Twyman, M. (1975) The Significance of Isotype in John Edwards/Michael Twyman 
(eds.) Graphic Communication through Isotype. University of Reading, 7-17.

Verhaar, J. and Meetar, H. (1989) Project Model Exhibitions. Leiden: Reinwardt 
Academie.

Vygotsky, L.S. (1978) Mind in Society. The development o f  higher psychological 
processes. Cambridge: Harvard University Press.

Wadsworth, B. (1996) Piaget's Theory o f Cognitive and Affective Development. New 
York: Longman. First published 1981.

Washbume, J. N. (1927) An experimental study of various graphic, tabular and 
textual methods of presenting quantitative material, The Journal i f  Educational 
Psychology, XVIII, 6 , 361-467.

Wellington, J. (1990) Formal and informal learning in science: the role of the 
interactive science centres, Physics Education 25/5 (Sept.): 247-252.

289



Wellington, J. (1990) Hands up for Hands on, Times Educational Supplement, 30th 
March, B22-B23.

Wellington, J. (1990) It's fun but do they learn? Questions 2/5: 9.

Welsh, P.H. (1992) ‘The Way To Independence’: A New Way to Interpret a Native 
American Collection in Ames, K.L., Franco, B. and Frye, L.T. (eds.) Ideas and 
Images: developing interpretive history exhibits, American Association for the State 
and Local History, Tennessee, 3 | - .

Wilk, J.R. (1986) The Creation of an Ensemble, Carbondale, IL: Southern Illinois 
University Press.

Wood, D. (1988) How children learn and think, Basil Blackwell Ltd.

Wragg, E.C., Bennet, N. and Carre, C. (1989) Primary teachers and the National 
Curriculum, Education 4/3: 17-46.

Wymer, P. (1991) Never mind the science, feel the experience, New Scientist 5: 5.



APPENDIX 1: BIG SUMMARY OF LOTTERY PROJECTS



British Interactive Group - Lottery Projects Briefing

This list was believed to be correct as of 1st July 1997

This list has been compiled from information supplied by the Millennium 
Commission, Heritage Fund and Arts Council.

Where no project details are available, guesswork has been used to identify 
projects which may contain some science or technology elements.

Figures are total project cost and in brackets the grant given by the lottery 
bodies.

There are six categories of project.

Approved Projects - Millennium, Heritage and Arts 
Millennium Round 3 long-listed projects

Projects from Millennium Rounds 1 and 2 under consideration 
Projects on the Millennium Round 3 reserve list 
Projects which have been turned down in Millennium Round 
Millennium Round 3 proposals which did not result in applications

Approved Millennium Projects, as of July 1997

The Millennium Exhibition
London
http://www.gmt2000.co.Uk/meridian/line/7/2.htm 
£200m from the Millennium Commission</td>
To be held at a site near Greenwich on the theme of Time. It will open at the 
end of 1999. Science and Technology ideas for the exhibition are being 
coordinated by COPUS and the BA. In scale, this compares easily with the 
major permanent projects.</td>

The Earth Centre
Near Doncaster
http://www.shef.ac.uk
£125m
(£50m from Millennium Commission)
A world centre for sustainable development promoting best environmental 
practice. There have been press reports of trouble at this project which 
included redundancy for 38 staff and temporary closure of its pilot exhibition. 
Nevertheless, prospects appear to have improved, following a helpful report 
from the project's financial advisors. Earth Centre Millennium Partnership.

Millennium Point
Birmingham

http://www.gmt2000.co.Uk/meridian/line/7/2.htm
http://www.shef.ac.uk


http://birmingham.gov.uk/html/millennium2/mainJndex.html 
£110m (£50m from Millennium Commission)
There will be four elements: The Discovery Centre will integrate new multi- 
media technologies with historic and modern artifacts; the Technology 
Innovation Centre will become a centre of excellence for technology and 
innovation; the University of the First Age will provide a new learning 
experience for up to 90,000 young people in the West Midlands; the Hub will 
link the componant parst and contain numerous facilities including shops, an 
IMAX and conference facilities. Birmingham City Council.

The Eden Project
St Austell, Cornwall
£106m (£37.15m from Millennium Commission)
A centre of plant evolution and diversity - a world class landmark 
project which will demonstrate and explore the
relationship between plants and humans. Set in a worked-out china clay pit 
near St Austell, Cornwall, up to 60 metre high biomes (controlled 
environments) will be built, capable of exhibiting plants from four climates: the 
rainforest, desert, mediterranean and temperate. For the first time, 
scientific research of plants as whole populations rather than individual 
species will be made possible. This international visitor attraction and 
research centre expects to receive at least 750,000 visitors a year. The Eden 
Trust

The Lowry Centre
Salford
http://www.salford.gov.uk/LOWRY.HTM
£95m (£ 41.1 m from Arts Council, £15.65m from Millennium Commission, 
£7,650,000 from Heritage Fund)

! A unique new waterfront complex in Salford housing an auditorium, theatre, a 
new gallery of LS Lowry paintings and a National Centre for Virtual Reality. 
Receives Arts, Heritage and Millenium Funding. Salford City Council for 
Lowry Centre Trust Co. Ltd.

The National Discovery Park
Liverpool, Merseyside
£91.4m (£27m from Millennium Commission)
Hall of Knowledge, Media Factory and Discovery Park.
Liverpool Millennium Consortium.

Bristol 2000
Central Bristol 

| http://www.exploratory.org.uk/bris2000
£83m (£41 m from Millennium Commission)</td>
This bid supports the creation of a new water-side development in the heart 
of Bristol, including 'Science World' (a hands-on presentation of science and 
technology) and 'Wildscreen World' (an "electronic zoo").

http://birmingham.gov.uk/html/millennium2/mainJndex.html
http://www.salford.gov.uk/LOWRY.HTM
http://www.exploratory.org.uk/bris2000


Bristol 2000 Ltd.

New Technopolis
Norwich, Norfolk
£75.8m (£30m from Millennium Commission)
A millennium library, heritage centre and public square 
Norfolk and Norwich Millennium Bid Ltd

International Centre for Life
Newcastle
£54m (£27m from Millennium Commission)
Visitor attraction and research facilities based on genetics. It will incorporate 
a 'Gene Dome1 and 'Body and Mind Areas' as well as a 'Knowledge Zone' 
Games area.
Tyne & Wear Development Corporation.

Odyssey - A Journey of Scientific Discovery
Belfast, County Antrim
£49.3m (£30m? from Millennium Commission)
Scientific education and entertainment scheme 
The Ulster Museum

National Space Science Centre
Leicester, Leicestershire
£46m (£23m from Millennium Commission)
National Space Science Centre 
National Space Science Centre

The Dynamic Earth
http://www.efr.hw.ac.uk/DynamicEarth
Edinburgh
£33.5m (£15m from Millennium Commission)
Claimed to be the world's first geological visitor centre. Visitors will be able to 
participate in the exhibition, which will present the creation of the planet, 
evolution, natural disasters, such as earthquakes, volcanoes and meteorites. 
Dynamic Earth Charitable Trust

The Wellcome Wing at the Science Museum
http://www.nmsi.ac.uk/wellcome-wing/
London
£44m (£23m from Heritage Fund)
The new Wellcome Wing will open in 2000 at the west end of the museum, 
and will increase exhibition space by 30%. Work will start on the new wing in 
Autumn 1996. The exhibition spaces will feature a wide range of interactive 
exhibitions devoted to some of the most important areas of modern science 
and technology, notably molecular genetics and biotechnology, brain science 
and information technology.

National Centre for Popular Music

http://www.efr.hw.ac.uk/DynamicEarth
http://www.nmsi.ac.uk/wellcome-wing/


http://www.fdgroup.co.uk/SoundSystem/about.htm
Sheffield
£15m (£11 m from Arts Council)
To be housed in a futuristic new building in the city centre. It will resemble 
four stainless steel drums. It will feature the world's first purpose-designed 3D 
sound auditorium with 300 seats for performances. Visitors will be able to 
make their own recordings, play instruments and acces via CD-ROM and the 
Internet, every single pop tune.

The Big Idea
Ayrshire, Scotland
£10.6m (£5.3m from Millennium Commission)
A permanent technology-based exhibition centre - a project which will 
celebrate a thousand years of Invention and Discovery and a hundred years 
of Nobel prizes. The Big Idea exhibition will include the History of Explosions 
from Big Bang to Space Exploration and will hold an Annual "Young 
European Prize for Invention and Discovery".
Asset Trust Ltd

Museum of Photography Film and TV
Bradford
£total?
(£6m from Heritage Fund)

Museum of Science and Technology
Manchester
£total?
(£8.8m from Heritage Fund)
Final phase of project

Natural History Museum Earth Galleries
http://www.nhm.ac.uk/museum/earthgal/index.html
London
£total?
(£6,058,000 from Heritage Fund)
Now completed and open, this involved redesigning and recreating the 
entrance and introductory galleries of the Geology Section of the NHM.

Visual Arts Centre for Wales
Cardiff
£6m
(£2m from Arts Council of Wales)
A visual arts centre, including a new interactive arts exhibition.
Cardiff Old Library Trust.

Museum of Transport and Technology
Basingstoke
£total?

http://www.fdgroup.co.uk/SoundSystem/about.htm
http://www.nhm.ac.uk/museum/earthgal/index.html


(£5,750,000 from Heritage Fund)

Weatherwatch Discovery
Bracknell
£3m
(£1.5m from Millennium Commission)
An innovative 75m high stainless steel weather tower which responds to the 
wind and sun; also a high quality interactive Discovery/Science Centre which 
describes in an educational and entertaining way the forces shaping weather 
and climate, and the technologies used to understand and predict them.
Links to Met. Office and the IT industry.
Bracknell Forest Borough Council.

SUZY - A model of sustainablity for the 21st Century
Middlesborough
£1.74m
(£860,000 from Millennium Commission)
To create an eco-structure powered by natural energy sources that will house 
a futuristic Hydroponicum used for cultivating a wide variety of plants the 
whole year round. There will be practical demonstrations and interactive 
exhibition areas.

The Botanic Garden Centre Ltd
Royal Society ( British Association Millennium Awards 
UK-wide
£1,735,965 (Millennium Award Scheme - Up to 500 Awards)
Royal Society / British Association for the Advancement of Science 
Millennium Awards. Scientists and engineers will work with their local 
communities to bring science 'alive' for non-scientists. The Awards will be 
open to scientists, engineers, technicians, teachers and others involved in 
communicating science.

Earthwatch Millennium Fellowships
UK-wide
£1,391,619 (Millennium Award Scheme - 550 Awards)</td>
A new Millennium Fellowship programme targeting educators from the UK to 
participate in environmental field projects as part of an international team. 
Teachers will join scientists working on a wide range of subjects such as 
endangered species, human cultural heritage and habitat protection. The 
Fellowships are aimed at school teachers and education officers.

Museum of the History of Science
Oxford
£1,195,000 from Heritage Fund
To fund an extension to the buildings</td>

Quarry Bank Mill
Cheshire
£537,000 from Heritage Fund



Kew Bridge Steam Museum 
Middlesex
£400,000 from Heritage Fund 

Water for Life gallery
Techniquest PanTecnicon Millennium Awards 
Wales only
£365,134 (Millennium Award Scheme - 30 Awards)
A limited number of Awards will be made to science popularisers to raise 
awareness and understanding of science, engineering and technology. The 
PanTecnicon project seeks to bridge the art-science divide, exploiting music, 
drama, graphics and multimedia in their interpretation of the sciences for a 
lay public

Beaulieu Motor Works - Centenary Garage
Hampshire
£248,866 from Heritage Fund

Catalyst - Museum of the Chemical industry
Widnes, Cheshire 
£250,000 from Heritage Fund

Digital Image Access System
West Yorkshire 
£126,750 from Heritage Fund

; i

;; Warrington Museum and Art Galleries
Cheshire
£45,000 from Heritage Fund 
Botany and Geology Galleries



APPENDIX 2
Visitor Survey 

A l l  H a n d s gallery 

National Maritime Museum

Visitor Sample

The survey was conducted over three days (25th - 27th October 1995) with 80 randomly 

selected visitors leaving the “All Hands " exhibition. Of the visitors interviewed 40% 

were female and 60% male.

Ages of visitors

The most common age group interviewed were 7-11 year olds (30%), the targeted age 

range of the exhibition. The second largest group was 12-17 year olds (18.75%). Children 

aged under 7 made up 5 % of the sample interviewed. Adults interviewed were mostly 

aged 35-44 (15%). No adults between the ages of 18-24 were interviewed.
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1. What was your favourite exhibit?

Visitors preferred the Gunnery (20%) and Diving (15%) exhibits m ost o f all. Seventeen 

and a half per cent were not sure which was their favourite exhibit. The exhibits classified 

‘interactive’ by the development team were the visitors favourite exhibits. Elements from 

the ‘Seafarer’ section were mentioned individually (Rat, M idshipm an, Tracy Edwards 

and Seafarers).



Visitors^ favourite exhibits

Exhibits
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2. What part of the exhibition did you like most?

Over half o f the sample (57.5%) said that they preferred the area containing the 

‘in te ra c tiv e sT h e  Seafarer section was less than half as popular as the ‘interactive’ 

section, with over a fifth (22.5%) o f the sample choosing it as their favourite part. The 

model o f the Cornwallis was almost as popular as the Seafarer section, with just under a 

fifth o f the sample (18.75%) choosing it as their favourite part. One and a quarter per 

cent said they liked the whole exhibition.

g! S e a f a r e r s

B  Skills a t S e a  ( i.e . 
in te r a c t iv e s )

□  C orn w  allis

0  AII o f it

p a r ts  o f  the  e x h i b i t i o nV is i to rs '  f a v o u r i t e



3. What did you spend most of your time doing?

N early ha lf o f  the sample (43.75%) said that they spent most o f  their time looking at 

things . A third o f the sample (33.75%) said that they spent m ost o f  their time using the 

hands-on exhibits, and a fifth said that they spent equal time using the hands-on exhibits 

and looking at the objects. A small percentage (2.5%) were not sure.

Activi t ies  t h a t  v is i to rs  fel t  t h a t  t h e y  s p e n t  m o s t  of  
th e i r  t im e  d o in g

Sams fo r  each 

20%

Not su re

3%
Looking at 

th ings 

43%

Using the hands 

on exhib its 

34%



4. Did the things you did when you used the hands-on exhibits help you to 

appreciate the things you saw in the cases?

Over two thirds (67.5%) said that the hands-on exhibits had helped them  to appreciate the 

objects in the cases. A fifth o f the sample (20%) said that they did not use the hands-on 

exhibits before looking at the objects. Less than a tenth said that the hands-on exhibits 

had not helped them to appreciate the objects and a further 3.75%  were unsure.

Whether visitors felt that the hands-on exhib its helped 
them appreciate the objects in cases

D on 't know
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5. If you were trying to persuade a friend to come and vis it “All Hands”, 

what would you say it was about?

A third o f visitors (33.75%) said that they felt the exhibition was about ‘people at sea’. 

Just under a third (27.5%) said that they thought the exhibition was about ‘people at sea, 

history and science’. A further tenth (10%) said that they thought it was about history 

and under tenth (8.75%) said it was about science. A nother tenth (10%) said they thought 

it was an exhibition for children.

Categories selected by visitors to describe the exhibition

Categories selected by visitors

0
S cience For 

children 
/ hands- 

on

History All of 
th ese

People 
at s e a

People 
at s e a  & 
history

History
&

sc ien ce
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6. Do you think you have learnt a lot, quite a b i t , not much or nothing?

Over ha lf o f  the sample (57.5%) said that they had learnt “quite a b it” . Nearly a quarter 

(23.75% ) said that they had learnt “a lot”, and 16.25% said that they had not learnt much. 

Two and a half per cent said they had learnt nothing.

gj A

B  Q u i t e  a  bit

□  Not much

□  Nothing

How m uch  v is i tors  fe l t  they  had le a rn t  f rom  the e x h ib i t i o n
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7. Has anything in the “All Hands” gallery helped you to understand or 

become interested in anything else in the rest of the museum?

N early half o f  the sample (48.75%) said that this was the case. Over a quarter o f the 

sample (28.75%) said that the exhibition had not helped them, and a further 22.5% said 

that they were not sure.

W h e t h e r  v is i to rs  fee l  t h a t  a n y t h i n g  in t h e  g a l l e r y  
h e l p e d  t h e m  to u n d e r s t a n d  o r  b e c o m e  i n t e r e s t e d  

in a n y th in g  e l s e  in t h e  r e s t  o f  t h e  m u s e u m

H  No

□  Not s u re

306



8. Have you any suggestions as to how we could improve this exhibition?

Two thirds o f  the sample (66.25%) said that they had no suggestions to improve the 

exhibition. Nearly a third (31.25%) said that the exhibition would be improved if  it did 

not becom e overcrowded and complained o f having to queue to use exhibits. That is, 

im proved visitors flow through the exhibition would lead to an improved experience for 

those people. Interactive exhibits need to be placed carefully in a mixed exhibition 

because their popularity can lead to concentrations o f  visitors around them. A small 

percentage o f  the sample (2.5%) suggested that exhibits for adults would improve the 

exhibition.

g  Ffeduce a /er-crcw cing and 

quGung

n  Revision fo r a d its
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Conclusions of the visitor survey conducted at the National Maritime 

Museum, regarding the A l l  H a n d s  gallery - November 1996.

The exhibits that visitors said were their favourite (Gunnery and Diving) were not 

necessarily the most effective communicators, or mechanically trouble-free.

The Cornwallis and the Seafarer exhibits were almost equal favouriets, with the Seafarers 

being marginally more popular. Development on the Cornwallis exhibit was limited due 

to lack of funds, whereas more time and money was spent developing the Seafarer 

section. Proportionately more money was spent developing the ‘interactives’ section, 

which most visitors preferred. However, investing time and money in an exhibition 

sections does not necessarily guarantee popularity.

Nearly half of the visitors perceived that they spent their time looking at things, while a 

third felt that they spent time using the hands-on exhibits. This suggests that the 

exhibition is well-integrated into the rest of the museum, as intended by the development 

team. However, only a fifth felt that they combined the activities of looking and doing, as 

originally intended.

The majority of visitors felt that the hands-on exhibits had helped them to appreciate the 

exhibits in the cases, which was an original aim of the exhibition.

The National Maritime Museum’s mission statement is:
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To promote an understanding of the history of Britain and the sea, the story of 

Time and the historic sites of Greenwich and to provide facilities and services 

attractive to the customer.

The responses of the visitors interviewed suggest that the All Hands gallery has met the 

aims set out in the mission statement.

The visitors interviewed said that they felt that their experiences in the exhibition had 

been educational; they had learnt ‘quite a bit’.

In the teacher’s pack for the All Hands gallery it is stated that:

This theme [of people who worked the seas and the skills and technologies they 

used] is designed to complement the Museum’s collections and you will be 

able to find museum exhibits alongside ‘hands on’ exhibits.

From the visitors interviewed, it seems that the exhibition is successful in motivating 

visitors to look at other exhibits in the rest of the museum, with over half of visitors 

stating that they had been stimulated to do so through their experiences in the All Hands 

exhibition.



Comments relating to how the exhibition could be improved relate to problems of 

overcrowding. The interviews were conducted during school holidays when the 

exhibition is most crowded, but the designated number of visitors was never exceeded 

during this investigation. However, it is likely that visitors who complained of having to 

queue were frustrated by the fact that most of the exhibits in the ‘interactive’ section 

allow only one or two visitors to participate, thereby creating a situation where turn- 

taking is enforced. If exhibits were designed to encourage cooperation, or had associated 

activities, then possibly the feeling of overcrowding and the problem o f queuing could be 

avoided.
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APPENDIX 3: STAFF REFLECTIONS AT THE SCIENCE 
MUSEUM



I.What do you think went well in the development of the Garden?
Creative side worked particularly well, mainly Vicky, Dinah and Roger.

«f*The relationship between the project manager, Vicky, and the designer. A high level of 
" innovation has resulted.

^  The exhibits that were made entirely outside or entirely inside e.g.: water exhibit and 
sound sculpture.

^ T h e  pacing o f the project to time and budget was quite good, getting good value for 
the Museum.
The Water exhibit.
The division of the exhibition into three zones.
The numerous electronic interactives are well-done technically, 

p i  he process was more structured than any previous gallery projects with which I have 
been involved.
The successful use of solid state sound stores (SSSS). Opportunity to continue with a 
design that I had been told not to continue working on.

Tf-Project Manager co-ordinated well without exporting all the work to others. 
^P ro jec ts  Manager's project experience showed in understanding of the development 

process of exhibits.
*TCollaboration with outside fabricator (ScP) has led to a lovely water exhibit.

Commitment of dedicated people, who are really enthusiastic about their work. These 
|j people were able to overcome communication barriers to deliver interactives which 

were easily validated.
I ^ G o o d  working relations in team:
■ mutual respect

^D esigners responding to well to constraints 
j ^Designers did a good job - despite the fact that the exhibition was not well-defined 

before they started.
TProject manager 'reigned in' designers worst excesses.
P r h e  design process - good for adults as well as children.
JrThe prototype testing 
« Snagging



2. What would you do again?
•^ tio o d  relationship with the designers. Use same criteria for the choice of designers. 
^ V o r k  with Vicky Cave and Steve Patching.
ODevelop exhibits in-house. This has the following advantages: wealthy knowledge
* base, maintenance problems relieved), reduction of exhibit development life cycle and 

flexibility (Enzo).
^ U s e  the same project manager/designer mix.
^ D se  Sep. to develop and construct, but only with close supervision and intervention 

from project manager and designer.
Use o f electronics for very young children.

F g j e t  input from experts at all stages of the development.
W est full-blown prototypes 
W rest labels and titles.
PProduce short reports for the project team
^ T h e  high degree of involvement from the designers in the interactives (quite rightly, as 

it turned out)

3. What would you do differently?/Problems 
n |T ry  to find a better way of using education staff.

Put more effort into developing the Construction Zone, 
fiercer about the programme. 

i f ^ N o t  leave any exhibits half outside/half inside, 
f r  Clear up all the muddle about contract/administration/PM/contractor. 
f Provide a buggy park.

^ T o o  many people involved.
oo many layers of decision-making.

M ow  technical and aesthetic design of exhibits to go hand in hand, 
mprove the interactive development life cycle at the Museum. At present it is a 

f Diimitive stochastic mechanism (governed by the laws of probability)
O k nsure correct assignation of time scales of prototyping to electronic and mechanical 

exhibits.
^^nadequacy of Interactives Development Manager - busying himself with paper work, 

being erratic and indecisive, and lack of understanding of various points.
J ^ A v o id  problems of inadequate communication with the interactive designers regarding 

the requirements specification and definition for a design.
^ P U se  people with exhibition development experience (i.e. allow people involved in this

* to use their gained experience on another exhibition, instead of'training* people again - 
very steep learning curve).
Establish team ASAP.

^TKeep a stable team throughout.
Get design input into brief (existing brief too specific in outcome than intention).
Have a clearer view of what the design brief is supposed to be and do from an earlier 
stage.
Have someone define the content and communication/operation objectives at an earlier 
date.

^ A p p o in t someone with experience and knowledge from the Education Team to have 
responsibility for content.
Have Projects provide the manager from the beginning and education should have 
provided an early years expert.



Insist at the beginning of the project on clear concise aims and objectives for i) the 
,w  whole gallery ii) each section of the gallery and iii) each exhibit.

Bring in designers at an earlier stage.
Inclusion of more 'fun' exhibits.
Ensure the brief correlates to the budget.
Break down the budget at an early stage.

T o n su re  that the Education Team were not alienated (has led to operational problems). 
™ tart the evaluation at an earlier stage (6-12 months earlier than started)

More work on the Construction Zone- this area tended to get lower priority than other 
areas, perhaps rightly under the circumstances of time and budget constraints and 
possibilities for future development. 

pfc^Involving the designers in the development of the interactives had not been anticipated 
; I  and made the development process considerably more greedy of resources. 
^Com munication and team structure could have been better in some areas, where this 

I  did lapse problems arose.
^*Try to relieve pressure on team members by getting helpers to do more 'leg-work*. 
IJntroduce a more organised and standardised approach to documenting and presenting 
" information about interactives at each stage of development.
CM ake use of well-developed standards for interactive development (safety,
* ergonomics, electronics..) and make better appropriate use of engineers skills these 

were often tied up with basic production (to save money).
^fcVvoid the very strong temptation to move work internally (as it is cheaper for project 

budgets) and so not log-jam the in-house engineering specialists and being less able to 
use this high level resource (flexible, expert) in a really effective way in the crucial last 

months.
j^Take more expert advice regarding the water exhibit before contracting it out.

Greater allocation of time and budget to this exhibit.



4. W hat are the m ost successfu l pa rts?
The lighting , colours and materials.
The surprises e.g.. strange sounds in unexpected places 

'gets the message over, 
fcaffolding, where the interactives are part o f

the exhibit - not clip-om N ot successful - tool bench, testing station.
Abstract elements - non-realistic garden.
Lighting- not blanket lighting, blanket lighting leads to blanket behaviour.
General atmosphere 
W ow factors in each zone.

excihng> mysterious, lots if  surprises, appeals across a wide range o f 
intellectual and emotional levels. Entirely appropriate for the very young, but appealing 
for accompanying adults too. Visually very attractive, less obviously a kid's activity, 

tlways popular with kids, less for the adults. This has been well-
developed and thought through.
J jJ ^ £ ^ e ^ n ^ E a i^ Z o n ^ g o o d  visually and educationally. Innovative. Validates the 
depth o f  educational thinking which went into the development o f the gallery (in the 
Team and through external consultants) and also the Science and Technology angle. 
Early Years Professionals respect this new initiative. Those who do not value play for 
its own ends can at least see the 'real' educational potential o f  such a 'worthy' zone. 

^ ^ ^ V g ^ e ^ b l f f ^ o o d  for co-operation, social interaction, easy to use, fun and 
exciting and o f interest to children o f the target range.
JNj e C -Zone*- good for co-operation, social interaction, easy to use, fun and 
exciting and o f interest to children o f the target range.

M if^^d iiev fv ery  popular and provides something very different to nursery, 
ies in it, creative.

^ y ^ i j j ^ ^ ^ ^ g ^ ^ a l t h o u g h  missing a few activities.
Briefing Zone doesn't work because it's open to Sound and Light Zone. This is a major 
operational problem and can actually spoil a visit. The need for provision was stressed 
and although the original design may not have worked it is vital something replaces it. 
Construction Zone - partially built structure was never a good idea and isn't working. 
The huts are a nice touch - especially in roofing materials. This is however a dangerous 
area and as it is needs constant staffing. No gallery should be like that. Needs 
modification.

- most children around these exhibits.
The overall split~of budget to environment and interactives was about right (on the face 
o f  it the budget was very skewed towards interactives). This has led to a good mix o f 
components in the exhibition.
Gallery is appropriate for its target audience, in an unobtrusive way.
Design from floor plan to use o f colour, materials, form very successful for adults.



APPENDIX 4: Scienceworks staff reflection



Martin Lilford, 09;17 21/04/97 +1, Nitty Gritty feedback__________________

Return-Path: <mlilford@vicnet.net.au>
Delivery-Date: Mon, 21 Apr 1997 00:36:17 +0100 
From: Martin Lilford <mlilford@vicnet.net.au>
To: tcrnvlc <tcrnvlc@ucl.ac.uk>
Subject: Nitty Gritty feedback 
Date: Mon, 21 Apr 1997 09:17:26 +1000 
X-MSMail-Priority: Normal

Hi Vicky,
Christine said you wanted some questions answered about NGSC.

What do L  think went well in NGSC? Having a yery focussed team leader 
preparedM:o drive the project when coming up agianst the museum inertia and 
a lack of allocated resources.

Things I would do again?The inqinq on of a specialised outsider 
(yourself) to help reinterpret the original ideas. Nearly all the exhibits 
were a success (on a straight out interest and interaction level), the 
success rate being well above the average as far as exhibitions go. One of 
the reasons.for this was there was a great deal of diversity in the 
experiences.

f-The brief for the exhibition was adequate with good outcome resulting, 
with one exception. Feed back suggests that the central idea about Science 
being all around us did not come across clearly. Some adults have saia~rftey 
couldn't see the science in a number of the activities, that didn't stop 
these from being fun activities. Only an extensive evaluation would reveal 
the true success of them.

The space allocated for the exhibiton has good and bad points. The team
felt that the location of NGSC on the mezzanine seemed inappropriate given
that there is a single lift some distance from the exhibition. Extra care
also had to be taken to ensure kids could not climb over the barriers and 
off the mezzanine, this was made worse buy the some of the activities being 
physical and encouraging almost playground behavoir. The positive side to 
the space is that it feels enclosed and special though this could have been 
achieved on the ground floor.

Things that didnot work well in the development. For personal reasons the 
.team leader had to go on leave in the middle of the project, factors like
this are uncontrolable but the response to replacing the team leader by the
museum was less than satisfactory. Given that there was plenty of.warning 
of the team leaders departure, a replacement should have been brought on
board several weeks prior to her departure. Due to a series of buracratic
problems the replacement team leader did not start until five weeks after 
his predisesor haS.leftJ This left a major hole in the management of the 
project around ten weeks prior to opening. The other signifiacant issue was 
that® the design developement wais~handled by external contactors who had 
limited experience m  documenting a pr-rt-jant- l iJk-o this. This resulted in the 
internal resources ot tne museum needing to complete the picture.

Purely on the basis of imediate and sustained interest I think the 
Construction and Park zones were very succesful.

If you want me to expand on these answers just let me know.

cheers

Martin

Printed for victoria cave <tcrnvlc@ucl.ac.uk> 1
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Martin Lilford, 09:17 21/04/97 +1/ Nitty Gritty feedback

Re turn-Path: <mli1ford@vicnet.ne t.au>
Delivery-Date: Mon, 21 Apr 1997 00:36:17 +0100 
From: Martin Lilford <mlilford@vicnet.net.au>
To: tcrnvlc <tcrnvlc@ucl.ac.uk>
Subject: Nitty Gritty feedback 
Date: Mon, 21 Apr 1997 09:17:26 +1000 
X-MSMail-Priority: Normal

Hi Vicky,
Christine said you wanted some questions answered about NGSC.

What do I think went well in NGSC? Having a very focussed team leader 
prepared to drive the project when coming up agianst the museum inertia and 
a lack of allocated resources.
Things I would do again?The bringing on of a specialised outsider 
(yourself) to help reinterpret the original ideas. Nearly all the exhibits 
were a success (on a straight out interest and interaction level) , the 
success rate being well above the average as far as exhibitions go. One of 
the reasons for this was there was a great deal of diversity in the 
experiences.

The brief for the exhibition was adequate with a good outcome resulting, 
with one exception. Feed back suggests that the central idea about Science 
being all around us did not come across clearly. Some adults have said they 
couldn't see the science in a number of the activities, that didn't stop 
these from being fun activities. Only an extensive evaluation would reveal 
the true success of them.

The space allocated for the exhibiton has good and bad points. The team 
felt that the location of NGSC on the mezzanine seemed inappropriate given 
that there is a single lift some distance from the exhibition. Extra care 
also had to be taken to ensure kids could not climb over the barriers and 
off the mezzanine, this was made worse buy the some of the activities being 
physical and encouraging almost playground behavoir. The positive side to 
the space is that it feels enclosed and special though this could have been 
achieved on the ground floor.

Things that didnot work well in the development. For personal reasons the 
team leader had to go on leave in the middle of the project, factors like 
this are uncontrolable but the response to replacing the team leader by the 
museum was less than satisfactory. Given that there was plenty of warning 
of the team leaders departure, a replacement should have been brought on 
board several weeks prior to her departure. Due to a series of buracratic 
problems the replacement team leader did not start until five weeks after 
his predisesor had left. This left a major hole in the management of the
project around ten weeks prior to opening. The other signifiacant issue was
that the design developement was handled by external contactors who had 
limited experience in documenting a project like this. This resulted in the
internal resources of the museum needing to complete the picture.

Purely on the basis of imediate and sustained interest I think the 
Construction and Park zones were very succesful.
If you want me to expand on these answers just let me know.

cheers

Martin

Printed for victoria cave <tcrnvlc@ucl.ac.uk> - 1
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Vicki,

I actually spent a substantial amount of time on Sunday composing answers to your questions,
unfortunately I did it all in email and was thrown our of the system as I was doing it from home. I
unfortunately lost the lot and therefore have to do it again. This time in Word so at least I can save it.

1. What I think went well with the exhibition would I think be quite different from others on the 
project. It might be useful to canvass Martin Lilford. Martin left in late February to set up his own 
company his email is mlilford@vicnet.net.au. From my perspective I was very please with the final 
result. The fact that is was built on time and within budget being very important for Scienceworks.
I was pleased with the effect that the consultation with other organisations worked well and that we 
were able to be in a position to benefit from the input of many different people, yourself included. 
The use of external designers produced an interesting result and I think the injection of different 
ways of working and ideas is always good.

2. I would certainly repeat the consultation process and /or focus group work again. I would use 
external designers again but with close association with the developing team, this occurred with 
the NGSC team but could have been better. Our own designer did end up doing a lot of the fine 
tuning for the construction. There could be a clause or allowance in the design contract to have the 
designers available for the fine tuning.

3. The final brief was adequate as well did get a design that was what we wanted.

4. The activities within each area seem to work very well and I think that the different areas 
compliment each other. There seems to be a good variety of activities which is important. There 
seems to be plenty of room for all the activities to take place as well as room for the adults. As 
with every exhibition more seating could have been had.

5. The tangled garden and the log are a bit of a mystery to most visitors I think. The garden are could 
have been designed a bit better. All the activity seems to be a bit crowded into 2 smallish areas and 
the large area with the log and tangled grass not much happens. This should be reversed if we were 
to redo this area. The museum bit which is enormously popular because you can see and hear 
yourself rather than for role playing the fossil find could be redesigned to maybe build on the fact 
that the kids love to see themselves and not have this confused with another quite complex concept 
of getting information from a museum.

6. The most successful parts would be the pulleys/conveyor etc in the construction zone, inside the 
house and the shop, the vegie patch and large animals in the garden.

I am sending you a copy of the ‘big’ book which has lots of pictures, if you want any of these please
let me know and I can arrange to get these for you.

Genevieve
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mulvany, 03:27 21/04/97 -0, Re: Nitty Gritty

Return-Path: <mulvany@enternet.com.au>
Delivery-Date: Mon, 21 Apr 1997 05:17:24 +0100 
Date: Mon, 21 Apr 1997 03:27:27 -0700 
From: mulvany <mulvany@enternet.com.au>
To: victoria cave <tcrnvlc@ucl.ac.uk>
Subject: Re: Nitty Gritty
References: <1.5.4.16.19970407172543.19afc914@pop-server.bcc.ac.uk> 
X-MIME-Autoconverted: from 8bit to quoted-printable by entoo.connect.com.au id

OAA12313
Dear Vicky,

I hope this letter finds you well and your paper well under way. I've 
sent, your questions onto Con, who took over from me, Lenna, who did most 
of the 2D design and Martin. Con's responses have been mailed to you.
Martin has your e-mail address and I haven't heard from Lenna. My answers 
are below.
John has got short term contract work with the government. He is the 
Quality and Process manager at Multi-media Victoria. His contract runs 
out in two weeks though verbally he has been offered another twelve 
months, so I'll feel a lot better once it's in writing especially as I've 
turned down working.

Scienceworks offered me job share as they knew I wasn't keen on going 
back full time. It meant working two days one week and three days the 
next. It was a great offer and it took a lot of thought and discussion to 
decide not to take it up. I'm just having such a wonderful time with 
Gerard at the moment and it's time I'll never have again that the 
financial gains didn't seem to be worth it. Scienceworks have been really 
good and have offered me some work to do at home on the computer and 
single days at festivals and conferences so I'll keep my hand in which is 
really nice.

In the meantime Gerard and I are just having fun. We're into a nice 
routine. He's crawling now and has a two word vocab: Dad and Buba. He has 
his two bottom teeth and I expect the top two teeth to reveal themselves 
anyday now. Time just goes so quickly- he soon won't be a baby any more.

On the weekends I'm doing a few shifts waitressing at Tatra Hut and John 
looks after Gerard. Its a restaurant/reception centre. I used to work 
there back when I was studying - now I'm the 'oldie' as the other staff 
are students. They're fun to work with though.

We're having Gerard Christened on May 4. I made him a silk jumpsuit (with 
my Mum's help) . When it was complete we both looked at it and thought of 
Elvis Presley's white studded outfit and laughed. When John came home he 
asked whether Gerard was going to sing 'Blue suede shoes'. I decided to 
tone the outfit down and made him a little waistcoat with tapestry bears 
on it. It looks really cute and I hope to make him matching boots.
Well even though we still have the top tier of the wedding cake it's not 
in an edible state for the Christening. I had a new one made in the same 
shape and transferred the flowers across.
That's about all my news as I want to get on with your questions.

I'm going into Scienceworks on Thursday for Con's farewell, so I'll chase 
up Lenna's answers and see if the support material for NGSC is ready yet.

Cheers for now. Looking forward to hearing how you're going.

Chris

The questions are as follows:
1. What do you think went well with the development of Nitty Gritty?
Things that went well:
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^ E x c e l l e n t  response to the concept by museum staff, education and early

/ h F o c u s ° g r o u r s e s s i o n s  w i t h  23 p e o p l e  r e p r e s e n t i n g  d i f f e r e n t  i n t e r e s t e d  
V p a r t i e s  p r o v i d i n g  i n p u t  i n t o  t h e  m . .  0

/ T h e  f u n d  r a i s i n g  was s u c c e s s f u l  
^ B r o c k o f f  f o u n d a t i o n ,  t h e  P r a t t  f o u n d a t i o n ,  C r a y o l a ,  L e g o ,  Glow Zone a n d  

t h e  C i t y  o f  M e l b o u r n e .  I n  d a y s  when c o m p e t i t i o n  f o r  t h e  s p o n s o r s h i p  
d o l l a r  i s  t i g h t ,  ( e s p e c i a l l y  w i t h  s p o r t  a s s o c i a t e d  e v e n t s ) ,  t h e  
e x h i b i t i o n  c o n c e p t  a p p e a l e d  t o  s p o n s o r s  s u f f i c i e n t l y  t o  a t t r a c t  t h e  
d o l l a r s .

■ / 'T he  e d u c a t i o n a l  s u p p o r t  m a t e r i a l  l o o k s  go o d  f rom  t h e  d r a f t s  I  v e  s e e n  
and t h e  s o n g  i s  c a t c h y .

i f  Are t h e r e  an y  ways o f  w o r k i n g  o r  e x h i b i t s  t h a t  yo u  w o u l d  do a g a i n ?
I/  The u s e  o f  t h e  f o c u s  g r o u p  was e s s e n t i a l  a s  i d e a s  s h o u l d  b e  b o u n c e d  o f f  
a s / m a n y  p e o p l e  a s  p o s s i b l e  t o  g e t  t h e  b e s t  r e s u l t .
y T h e  u s e  o f  a  c o n s u l t a n t  ( t h a t ' s  you  V ic ky )  who was  d e d i c a t e d  solely t o

^ t h e  e x h i b i t i o n  e n s u r e d  t h a t  t h e  e x h i b i t i o n  c o n t i n u e d  t o  d e v e l o p  a c c o r d i n g
to  t h e  p r o j e c t  s c h e d u l e .

Do yo u  t h i n k  t h e  b r i e f  f o r  t h i s  p r o j e c t  was a d e q u a t e ?
The b r i e f  f o r  t h e  p r o j e c t  was b o t h  d e t a i l e d  a s  t o  t h e  a i m s  & 

o b j e c t i v e s ,  b u t  o p e n  eno ug h  t o  a l l o w  t h e  d e s i g n e r s  some d e g r e e  o f  
c r e a t i v i t y .  The r e g u l a r  m e e t i n g s  b e t w e e n  t h e  d e s i g n e r s  a n d  e x h i b i t i o n  
manage rs  was  e s s e n t i a l  t o  e n s u r e  a l l  p a r t i e s  w e r e  h a p p y  a n d  i t  h e l p e d  
e l a b o r a t e  a n d  c l a r i f y  s p e c i f i c  p o i n t s .

. • I ' d e a l l y  t h o u g h ,  t h e  f o c u s  g r o u p  who h a d  i n p u t  i n t o  t h e  d e v e l o p m e n t  o f  
c o n c e p t s  , r e f i n e m e n t  o f  t h e  e x h i b i t i o n  b r i e f  a n d  s e l e c t i o n  o f  t h e  
d e s i g n e r  s h o u l d  h a v e  h a d  t i m e  t o  comment on t h e  f i n a l  d e s i g n s .  I n  t h e  
c a s e  o f  NGSC t i m e  c o n s t r a i n t s  m eant  t h i s  d i d  n o t  h a p p e n .

4. Do you  t h i n k  t h a t  t h e  a c t i v i t i e s  an d  t h e  s p a c e  a r e  s u i t a b l e  f o r  one  
a n o t h e r ?

V  Havi ng  a n  e x h i b i t i o n  f o r  you ng  c h i l d r e n  on a m e z z a n i n e  f l o o r  i s  n o t  
i d e a l  a s  a c c e s s  v i a  s t a i r s  i s  d i f f i c u l t  a n d  o n l y  on e  s m a l l  l i f t  i s  
a v a i l a b l e  t o  g i v e  a c c e s s  e s p e c i a l l y  t o  v i s i t o r s  w i t h  p r a m s .  T h i s  was t h e  
o n ly  s p a c e  management  w ou ld  make a v a i l a b l e  f o r  a l o n g  t e r m  e x h i b i t i o n  o f  
t h i s  n a t u r e .  The i d e a l  l o c a t i o n  wo ul d  h a v e  b e e n  on t h e  g r o u n d  f l o o r ,  
c l o s e  t o  t h e  e n t r a n c e  a nd  a d j a c e n t  t o  t h e  c h i l d r e n ' s  o u t d o o r  p l a y g r o u n d .  
Th is  l o c a t i o n  ho w ev e r  h a s  b e e n  d e d i c a t e d  t o  s h o r t  " c a s h  cow" e x h i b i t i o n s  
t o  g i v e  t h e  v i s i t o r s  i m p r e s s i o n s  o f  c o n s t a n t  c h a n g e  i n  o r d e r  t o  e n c o u r a g e  
them t o  r e t u r n .

. - /The  e x h i b i t i o n  i s  v e r y  " b o d y - i n "  and  e n c o u r a g e s  a c t i v e  p a r t i c i p a t i o n
^ t ro m  t h e  v i s i t o r .  The mos t  p h y s i c a l l y  a c t i v e  a r e a ,  t h e  c o n s t r u c t i o n  s i t e ,  

i s  l o c a t e d  a b o v e  t h e  S c i e n c e  s t a g e  a r e a .  A t h i c k  r u b b e r  f l o o r  was 
n e c e s s a r y  f o r  b o t h  s a f e t y  r e a s o n s  a nd  t o  d e a d e n  t h e  s o u n d  i n t r u d i n g  i n t o  
t h e  l i v e  p e r f o r m a n c e  a r e a  b e l o w .

V/ •  The e x h i b i t i o n  i n v o k e s  a l l  t h e  s e n s e s  a n d  a u d i t o r y  c u e s  p l a y  an
i m p o r t a n t  p a r t  o f  t h e  e x h i b i t i o n  a s  t e x t  i s  l i m i t e d .  The l o c a t i o n  on t h e  
m e z z a n in e  means  t h a t  s o u n d s  f rom b e lo w  c a n  i n t e r f e r e  w i t h  t h e  e x h i b i t i o n  
a b o v e .
• The TV s t a t i o n  e x h i b i t i o n ,  w h e re  t h e  c h i l d r e n  r e c o r d  t h e i r  own w e a t h e r  
r e p o r t  i s  i d e a l l y  s u i t e d  i n  a t u r r e t  w i t h  v i e w s  o u t s i d e .  T h i s  a l l o w s  t h e  
c h i l d r e n  t o  v i e w  t h e  w e a t h e r  a s  t h e y  r e c o r d  t h e i r  r e s p o n s e  . The t u r r e t  
i s  a l s o  away f rom t h e  ma in  e x h i b i t i o n  s p a c e  so  n o i s e  d o e s  n o t  i n t e r f e r e  
w i t h  t h e  r e c o r d i n g .
• A b a c k  t u r r e t  i s  a l s o  s u i t e d  t o  a " p l a n e t a r i u m "  t y p e  e x p e r i e n c e  , a s  
a g a i n  i t  i s  a  q u i e t  s p a c e  f o r  r e f l e c t i o n  a n d  c o u l d  b e  made d a r k  a n d  q u i e t  
e a s i l y .
• The l i b r a r y  a r e a  w i t h  a comment b o a r d  i s  s u i t e d  t o  t h e  c e n t r a l  a r e a  a s  
t h e  c h i l d r e n  p a s s  i t  by  a s  t h e y  e x p l o r e  t h e  a c t i v e  a r e a s ,  b u t  t h e n  a f t e r
t h e i r  e x p l o r a t i o n  i s  s a t i s f i e d  t h e y  a r e  h a p p y  t o  s i t  a n d  r e f l e c t  on t h e i r
v i s i t  a n d  l e a v e  a d r a w i n g  o r  t h e  l i k e .

5. What w o u ld  you  do d i f f e r e n t l y  ( i . e .  w ere  t h e r e  a n y  p a r t s  o f  t h e
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d e v e lo p m e n t  t h a t  d i d  n o t  work so  w e l l ) ?  
• A m a j o r  f l a w  was 
e x h i b i t i o n  d i d  n o t  c?

who s t a r t e d  t h e  
. t y  was  l o s t . F o r

example ,  m o d i f i c a t i o n s  w ere  made t o  t h e  f i n a l  d e s i g n s  by  t h e  new te a m  
w i t h o u t  t h e  kn o w l e d g e  o f  why c e r t a i n  a s p e c t s  w e re  a s  t h e y  w e r e .  F o r  
example t h e t h a t  museum s t a f f  h a d  
ea sy  v i e w  o f e r n ,  t h e  a r e a s  D u r i n g  T n e  m o d m c a t  i o n s  a  f u l l  h o u s e  f r o n t
was b u i l t  ^ c r o s s  t h e  k i t c h en a r e a  o f  t h e  h o u s e  a s  i t  was f e l t  t h a t  t h e

s a  h o u s e ,  w i t h o u t
t n e f a c a d e  a t  t h e  f r o n t .  As w e l l  a s n m i F n i g t n e  s u p e r v i s i n g  v i e w  i t  a l s o  
meant  t h a t  t h e  l o u n g e  a r e a  o f  t h e  h o u s e  was now e f f e c t i v e l y  o u t s i d e  t h e  
mock h o u s e  a n d  t h e  r e a s o n  f o r  t h e  e x h i b i t s  s u c h  a s  t h e  gr am op ho ne  a nd  
memory c u p b o a r d s  w e r e  t o t a l l y  o u t  o f  c o n t e x t .  A n o t h e r  ex a m p le  was t h e
s a f e t y  e q u i p m e n t  w a r e h o u s e  w h ic h  was a  d r e s s  up a r e a  t o  h i g h l i g h t  t h e
f a c t  t h a t  w o r k i n g  s c i e n t i f i c a l l y  r e q u i r e s  one t o  work  s a f e l y .  A v a r i e t y  
of  d i f f e r e n t  s c i e n t i s t s  were  c h o s e n  , t h e  i d e a  t o  g e t  away f ro m  t h e  
s t e r e o  t y p e .  As some c h i l d r e n  d o n ' t  l i k e  d r e s s i n g  up ,  f i g u r e s  w i t h o u t  
he ads  w ere  t h e r e  a l s o  made a n d  t h e y  p r o v i d e d  p e g s  f o r  t h e  d r e s s  u p s .  The
e x h i b i t  e n d e d  up  w i t h  c h i l d r e n  p u t t i n g  ^ h ^ i r ^ J i ^ a d  t h r o u g h  a  m u r a l  w i t h  ^

-c was t r y i n g  t o  g e t  away f rom.
T he re  w e r e  a  number  o f  r e a s o n s  f o r  l a c k  o f  c o n t i n u i t y  o f  s t a f f :

Timing o f  t h e  e x h i b i t i o n  w h i l s t  t h e  museum was u n d e r g o i n g  a  m a j o r
r e s t r u c t u r e  ( i n  p r e p a r a t i o n  f o r  t h e  d e v e l o p m e n t  o f  a  new museum) m ean t  
tme te am  was n o t  c o n s t a n t .  4 d i f f e r e n t  p e o p l e  f rom d e s i g n ,  3 d i f f e r e n t  

/ p e o p l e  t r y i n g  t o  r a i s e  s p o n s o r s h i p ,  2 d i f f e r e n t  p e o p l e  f r om  c o n s e r v a t i o n ,  
4 d i f f e r e n t  p e o p l e  f rom e d u c a t i o n ,  2 d i f f e r e n t  p e o p l e  f rom m a r k e t i n g ,  2 
d i f f e r e n t  p e o p l e  f rom t h e  c h i l d r e n ' s  museum w ere  p u l l e d  o f f  a n d  on t h e  
p r o j e c t !
The p r o j e c t  m a n a g e r  l e f t  b e f o r e  c p m p l e t i o n  due  t o  f a m i l y  l e a v e .

i n  o r d e r  t o  o v e r l a p  in c o m i
out go  ln c f ^ g
a t  a l l  u n t i l  h e a v y  p r e s s u r e  was a p p l i e d .  Thus  overyj 
d u r i n g  w h i c h  t i m e  t h e  p r o j e c t  d i d  n o t  p r o c e e d  a s  sclf?d(3Tli3;f t*3Tt'6Ŝ S! 
f o r t u n a t e  t h a t  t h e  r e p l a c e m e n t  was a h i g h l y  c a p a b l e  p e r s o n  who c o u l d  t a k e  
up a l a r g e  p r o j e c t ^ w i t h o u t  much b a c k g r o u n d  an d  g e t: i t  r o l l i n g  o n c e  m o r e . ,  

^ I l l n e s s  m e a n t  n e v e r  t o  r e t u r n  t o
t h e  p r o j e c t .

I0ne  d e s i g n e r  h a d  a l r e a d y  b o o k e d  d u r i n g  t h e
c r u c i a l  l e a d  up  t i m e  t o  openingT*
^0ne s t a f f  member r e s i g n e d  f rom t h e  museum.
• Too few s t a f f  s t r e t c h e d  o v e r  t o o  many p r o j e c t s .  A p a r t  f rom 
^ ^ ^ ^ f f i a n t  em p lo y e d  f o r  a s h o r t  t e r m ,  t h e r e  was no o t h e r  t e a m  member who 
was d e d i c a t e d  s o l e l y  t o  t h e  d e v e l o p m e n t  o f  t h e  e x h i b i t i o n .  As o t h e r  
e x h i b i t i o n s  w e re  du e  t o  open  b e f o r e  NGSC, t h u s  NGSC was g i v e n  low 
p r i o r i t y  by  many members and  a s p e c t s  w h ic h  r e q u i r e d  c o n s i d e r e d  f e e d b a c k  
were o f t e n  g i v e n  a  c u r s o r y  g l a n c e  -  eg t e x t .
• L i m i t e d  b u d g e t  m eant  t h a t  n e a r l y  a l l  a s p e c t s  o f  t h e  e x h i b i t i o n  h a d  t o  
be m od i f i .B d c f ro m  t h e  o r i g i n a l

e t h e  e x p e r i e n c eg ia n t
b e i n g  s m a l l  a n d  w a d i n g  t h r o u g h  g r a s s ,  o v e r  r o c k s  and  t h r o u g h  l o g s ,  
f i n d i n g  t h e  c r e a t u r e s ,  b e i n g  p a r t  o f  t h e  a d v e n t u r e  e x p e r i e n c e .  I t  e n d e d  
up w i t h  t h r e e  p l a y g r o u n d  t y p e  e x p e r i e n c e s  down one e n d ,  w a l k i n g  t h r o u g h  
h o s e s ,  c r a w l i n g  t h r o u g h  a  t u n n e l  an d  o v e r  l o g s  and t h e  g i a n t  m i n i - b e a s t s  
down t h e  o t h e r  e n d  i n  t r a d i t i o n a l  museum c a s e s  w i t h  t r a d i t i o n a l  t y p e  
t e x t .  A n o t h e r  m o d i f i c a t i o n  m ean t  t h a t  t h e  f e e l  o f  t h e  c i t y  was l o s t  w i t h  
no m a r k i n g s  on t h e  c a r p e t ,  no r o a d  s i g n s  e t c .  The c e n t r a l  c i t y  i c o n  was 
ch a n g e d  t o  a  l a r g e  model  o f  a  c i t y  an d  t h e  s p a c e  f o r  t h e  i n i t i a l  b r i e f i n g  
was l o s t .
• A d r a f t  o f  t h e  t e x t  was l e f t  by  t h e  o u t g o i n g  p r o j e c t  m a n a g e r .  The 
i n f o r m a t i o n  p a n e l s  w e re  w r i t t e n  i n  rhyme. I n s t r u c t i o n a l  p a n e l s  w e re  t o  
h ave  p i c t o r i a l  c l u e s  a d j a c e n t  t o  t h e  t e x t  a n d  g i a n t  p i c t u r e s  o f
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scientists in action were to point out the similarities of the child's 
actions to those of real scientists. There were also to be panels aimed 
at giving tips to parents. With a change in staff all the text was 
changed and at this stage there are only traditional text panels with 
instructions and information. (Whilst I realise the text I left was not 
finished and needed revision I'm terribly disappointed with the result as 
I feel at lot of the science processes are lost without having them 
emphasised in panels.)

6. What do you think are the most successful parts of the exhibition.
The construction wall with the pulleys, ramps and conveyors is the most 
active part of the exhibition. The kitchen role play area is also very 
popular. I'm also impressed with the preparators accuracy in portraying 
giant mini-beasts.
The best part of the exhibition would have to be that the children 
obviously see the exhibition as a whole as a fun space and adults don't 
feel threatened and participate with the children. Even though the aim, 
to point out the process of working scientifically may have been lost, it 
does achieve the aim of associating museums with a positive experience 
and encouraging children & adults to interact.
A formal evaluation is being undertaken by museum staff so it will be 
interesting to see their results.
Cheers for now,
Chris Mulvany



GRANT, Faye

From: PAKAVAKIS, Con
To: GRANT, Faye
Subject: FW: Vicky's questions
Date: Thursday, 17 April 1997 11:53AM

From: PAKAVAKIS, Con 
To: MULVANY, Christine 
Subject: Vicky's questions 
Date: Monday, April 14,1997 2:11PM

Dear Chris,

Sorry this is a bit late but I was away the last 3 days enjoying Daylesford. Also it's Fayoia's Fault! I sent this to 
you on Monday as per her directions.

The questions: I will answer according to how the exhibition was when I came in, why some changes were 
made, and how the unchanged exhibits are going.

I was given an 'informal' brief to examine the designs of exhibits, identify any potential problems and propose 
any changes before the construction began. Any problems that were identified were examined by three Early 
Childhood students, Jacqui Ryan and David Demant, and if all concurred, recommendations for changes 
made and discussed with Martin Lilford and Genevieve Fahey.

1. What went well with the development:
Wide consultation
Thorough planning 
Securing sponsorships

2. Ways of working and exhibits I would do again:
Consultation - after designs for exhibits are drawn up, they ought to be examined by a group of practising 
teachers of each level, interactive technicians and CSO's.
Exhibits-1 would do most again, but with changes. I don’t think any are 'perfect'; watching how exhibits work 
in practice is a real education.

! 3.Was the Brief adequate?
; Access and safety: heights of all exhibits were designed for 8 year oldsand had to be redesigned for access 
; to 3 year olds. There were numerous other safety issues, eg the ramps in construction had no sides and one 

of the brick-transport vehicles was used as a free-wheeling sleigh ride down the ramp. Also the conveyor 
I needed
■ protective covers on the ends and the pulley bags could be dropped onto anyone below....etc.

Some designs of exhibits seemed not to really fulfil the brief. The Underground exhibit design seemed to 
lack realism and was dropped even though the original concept seemed good.

| 4. Suitability of space:
Mezzanine floor is not ideal for age group...pushers, etc 
Noise from downstairs interferes with audio 
Layout- turrets are missed by many visitors 

- the Centre area is too widespread

! 5. What would you do differently?
For schools, the whole exhibition needs to be a more closely knit theme with educational aims linked directly 
to exhibits and educational support materials before any construction begins.
Some instruction panels were too complex.
The title NGS CITY didn't really represent the exhibition ie. not much about "CITY".
Some exhibits gave blurred educational messages eg Night fence- child putting hand through hole in fence to
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feel... potentially dangerous message!
Minibeasts inside opening 'rocks' instead of habitat.

6. The most successful parts of the exhibition: building the wall would be the most popular, if that is the 
definition of success. Otherwise it's not so easy to define.
Consider this: at the opening, I received two interesting comments on the wall. One said that the wall was 
most in keeping with Gardners Ml approach. The other said she observed male dominance and associated 
behaviours. Other comments include" Are they really learning any science?", and "the 3 year olds didn't want 
to have a go because of the older kids".
The kitchen is also popular with the younger ones, and a lot enjoy seeing themselves on the TV weather 
report.
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APPENDIX 5

SURVEY OF STAFF RESPONSES AT SCIENCENTRE, BRISBANE 
REGARDING THE DEVELOPMENT OF SCIENCE SPOT

Responses from : Graeme Potter, Director and Deborah Henderson, Assistant 
Director

W hat do you think went well in the development of Science Spot?
The development of both a detailed concept plan as well as specified outcomes for 
each of the exhibits led to a framework for constant referral during design and 
construction phases. Still some variations as a result o f prototyping and additional 
elements were included, but the plans left by the consultant were used as the final 
arbitrator when issues were in dispute. This helped to keep the design and fabrication 
processes on track. The Advisory Group were consulted regularly and frequently 
which led to support and assistance.

It was a lot cheaper to get the museum to do it rather than an outside contractor.
Using an in-house team meant real value for money.
The exhibits are exceptionally colourful - not primary but utilise hot pink and other 
bright colours.
There is an Australian touch to it - with the use of Australian animals and scenes.

Which exhibits or ways of working would you do again?
Committing resources early in the process to develop firm conceptual plans prior to 
any construction was very worthwhile.
The final product is workable and achieves the objectives set.
Would certainly reproduce exhibits if circumstances warranted.
Would definitely do the co-operative exhibits again.

W hat would you do differently?
The major disadvantage of commissioning work essentially in-house (i.e. the 
Queensland Museum) meant that there was no formal agreement or contract in place. 
Work continued until 10.59 for the official 1 lam launch on 27th May. The 
Sciencentre are still waiting for the museum to complete work.
Both parties now recognise the need for firm contractual agreements to be in place in 
any subsequent project. Our inability to effectively manage the project through 
financial imposts by withholding money for non-performances is something which 
would be done differently.

W hat do you think are the most successful parts?
The Rocket in the Building area - it is a central feature and kids love it. Kids love 
using the mechanisms to fill its hopper and launch balls. All of the other elements 
work well together including the story and its associated activities are a key feature of 
structured group programmes.
The co-operative areas.
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How did the content change when the consultant left and why?
The basic content remained unchanged. We moved away from blocks to plastic balls 
because we could do more with balls - ball runs, chutes, rocket, stacking, conveyor 
belts, escalators etc.
Well, I think the content of the exhibition would change no matter what as things are 
worked through but obviously the consultant has a certain idea and its impossible to 
completely know what that idea was.

W hat graphics did you provide in the exhibition?
At first the graphics were black on coloured backgrounds including cartoons of 
exhibits being used, plus some text for adult consumption. The graphics were soon 
renewed using colour graphics, increased size of cartoons to provide visual clues to 
kids as to what to do and the layout adjusted to clearly differentiate instructions (what 
to do) from brief explanation (how it works). Graphics have been included inside and 
outside the various rooms.

W hat was the relationship with the designer like?
Good. The museum is very big in comparison to the Sciencentre. there is lots going on 
there which may have impeded our relationship.
Good, although we did not have as much control over the timeline as I would have 
liked. All staff involved (both designers and fabricators) thoroughly enjoyed the 
project and have a great deal o f ‘ownership’ of the final product.
The museum board insisted that the design team should be in-house and so it was 
politically expedient for the Sciencentre to use them.
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Questacon

Questacon is the leading science centre in Australia and has been open since 1988, 

based in Canberra. It welcomes 340,000 visitors per year. Questacon provides training 

courses for teachers, staff and runs a Diploma course in the communication of science. 

One third of Australia is remote and Questacon operates a Science Circus which tours 

the remote areas in Australia and reaches 70,000 people per year. There are 75 staff 

and around 300 explainers, with 25 explainers working at one time.

The development team is committed to formative evaluation, which includes focus 

groups and testing working prototypes on the exhibition floor. The staff conduct focus 

groups at information centres or pull in visitors at the door with the offer of free entry. 

Explainers are trained to conduct evaluation. The explainers are accompanied by 

members of the development team as they are not ‘open to all the problems’, or 

perhaps because they are not fluent with the aims and objectives of the exhibit they 

are not cued as to what they should be looking for. The dangers of prototypes that 

work is that they go out on to the floor as finished exhibits without being tidied up. 

The staff have also developed a handbook outlining the stages of formative 

evaluation. The handbook illustrates the stages by providing examples from exhibits 

developed at Questacon. This handbook will be available to other organisations. 

Developing the handbook encouraged inter-departmental collaboration by opening up 

discussion between staff members from explainers through to education staff, 

designers and fabricators.

The project officer (Ilze Groves) is responsible for controlling the outside contractors, 

keeping internal communication links open and has to report to the director. Hze felt 

that the nature of individuals is crucial to how a team functions. She cited how a 

member of the design team suddenly left and how the changes in process had come 

thick and fast. There was a significant team change due to the replacement of one 

member of staff. The new staff member’s personality made a difference, through her 

openness and structured approach. The team made a shift towards a more planned 

process.

Questacon have conducted a number of visitor surveys, which were initially fairly 

superficial. The first survey to find out what people wanted was conducted in 1994.



The findings showed that visitors want to know what is happening now and are very 

interested in every day objects.

In a seminar with the Questacon Exhibition Development Department and the 

Education Department success was felt to depend ‘on who you are writing the report 

for’, i.e. it is different in the eyes of educationalists, sponsors, trustees or the business 

manager. It was agreed that success can be gauged by:

• The number of people who visit

• The robustness of the exhibition (does it need a lot of maintenance?)

• Is it enjoyable?

• Is it educational?

• Does it attract a new audience?

• Does it convey the message it is intended to?

Members of the Exhibition Development Department felt that they were hindered by 

the dependency on sponsors. These hindrances include waiting for donations and the 

sponsors not having the same sense of urgency as the exhibition developers.

Questacon is dependent on sponsors for funding of new exhibitions and sponsors are 

seen to influence the content of these exhibitions.

Wollongong Science Centre 

Interview with Andrew Warner

The science centre is attached to the university which gives $10,000 to the centre each 

year to contribute to running costs. This makes up approximately 3% of the running 

costs. The centre employs two staff members. The centre runs on very limited 

resources and was set up in 1989 by Glen Moore, a very keen astronomer, and a friend 

of Michael Gore, who set up Questacon. The science centre was given ex-exhibition 

stock from Expo 88 in Brisbane. This makes up a quarter of the exhibition space and 

uses pinks and greys. The rest is more traditional science centre fare, due to lack of 

resources. The centre does not employ anyone to make exhibits. The original exhibits 

were made by volunteers recruited by Glen Moore. Many of the exhibits are similar 

to exhibits in other science centres.



They make few new exhibits due to lack of finances. However, there is an ex-plumber 

who welds and makes exhibits and makes some of the structures, such as the platform 

for map viewing. The staff is reliant on what this man wants to make and how he 

interprets their wishes. Trainee electronic engineers from nearby power stations have 

developed exhibits for the centre as part of their assignments. The centre gave them 

guidelines as to the topics that they would be interested in. Problems arose from the 

trainees lack of awareness of the need for durability. Even if the trainees attempt to 

tackle the problem regarding durability they have to design and build from scratch 

new mechanisms. Resources are limited and so components used are begged, stolen or 

borrowed. This can present maintenance problems when they fail and parts need 

replacing and are no longer available. The mechanisms that the trainees produce are 

sometimes poor.

The link with the university is good as a source if specialist information. However, the 

link is also a hindrance as money giving bodies see the science centre as part of the 

university, although the university does not support the centre financially. The 

University makes cabinets for mounting exhibits quickly and cheaply.

The Powerhouse, Sydney, Australia

Interview with Arthur Menasse - Head of Interactives, December 1995.

The concepts for development come from the curator to the interactive department, 

who work with the education team on these concepts. The in-house designers work 

very closely with the fabricators. The designers do much of the research necessary for 

exhibit development.

There are no explainers on the exhibition floor. The maintenance staff is solely 

responsible for the upkeep of exhibits. Menasse felt that they are not very vigilant and, 

in addition, they make changes to the exhibits which are not always in keeping.

The Powerhouse’s content spreads across the curriculum. Many of the interactives are 

audio-visual with a heavy emphasis on electronics. They might be classified more 

‘reactive’ than ‘interactive’. These ‘interactives’ are integrated into more traditional



exhibitions, which display objects in glass cases. There are also small separate areas 

for younger children on the exhibition floor.

There are 400 staff in the Powerhouse and it is smitten with bureaucracy. Menasse 

was not able to talk about how exhibits are evaluated and suggested that I talk to 

someone from another department. This seems to suggest that there is little 

collaboration or cross-fertilisation between departments.



APPENDIX 7: RAW DATA COLLECTED THROUGH PARTICIPANT 
OBSERVATION AT THE NATIONAL MARITIME MUSEUM AND THE SCIENCE 
MUSEUM.



DIVING EXHIBIT at the National Maritime Museum.

26th September 94 BDP (architects) worrying about loadbearing, due to the amount o f  water.
BDP talking with John Bevin. Alternative ideas for exhibit proposed, including an exlubit w hich is more 
low -tech and involves visitors exploring through touch.

An associated activity which can be brought in w as suggested - using a bicycle pump to show  
the effects o f  pressure.

17th October Designers presented a revised version, with m ore opportunities for interaction and 
splitting the tank, with one part full o f  water and the other section w ith another activity where yo u  have 
to construct som ething using touch alone.

Project Manager expressed concern over whether the exhibit w ill be too  costly.

25th October Brief discussion o f  what to do instead o f  the D iving exlubit. N o  suggestions.

16th Novem ber N ow  going ahead. Activity to be defined. A gree to trial activity in schools.
Maintenance to look at tender drawings.

15th December Activity yet to be defined.

18th January 95 EDM selected as fabricators o f  exhibit.

31st January Conversation between researcher and fabricators reveals that the 'wet' activity allows
no scope for any wrist action. Actions that can be achieved are lifting and placing. It will be too difficult 
to have 'claws' that open and close, so there will be a curved m bber paw, and visitors will be able to pull 
back and extend the arm.

1st February Discussed the activity for Diving. Agreed that there will be rubber tubing and bubbles 
in the wet part, and parts o f  things to fix together in the dry part.

16th February Text for exlubit to be left until activity is finalised.

2nd March Discussion re: accuracy o f  technical inform ation in text. Need to change text in
teachers pack, after checking for accuracy.

7th March Date fixed for formative evaluation. Project M anger not sure o f  installation dates.
Fabricator concerned that lire text/graphics are the designers responsibility.

15th March Formative evaluation. Agreed extent o f and location o f  graphics with designer.
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Thoughts on Sound and Light area (informal discussion Project Manager, Project Assistant)
11 August 1994

Link listening with EARS
Have a variety of sounds
Recognise different sounds
Opportunities for experimenting and experiencing

Key objective with light is to show that it travels in straight lines, and that light is all around not just 
from the source).

Light - colour
Dark - puppets, shadows and torches

Night - dreams, sleep, moon and stars 
Day - time, activity , sun.

WHAT DO THEY MEAN IN TERMS OF HOW YOU FEEL?

Ideas for activities:
Tactile experiences, looking through various things, light, mirrors, colour, rainbows, passing time, 
stories and puppets, glowing stars and moon, shadows, torches, sleep, dreams.

Orientation Space
Place to gather a large group of children (20+)
Use light and sound to create an environment - role play? workshops: movement, stories, bigger 
instruments.
Light - change colour and intensity.
Soothing/ relaxing in compensation for higher activity levels in water and construction zone.

22 nd August
Possibility of Thames Water providing money for Water Zone - liaise with Head of Marketing - comes 
to nothing.
Ideas for sound exhibits: microphones - different ears hear things differently.
Glass roof on flowerpot - dripping down - see ripple effect.
Go inside a box to hear twanging noises.
Adjustable harp string - to gauge pitch, alter length of string.
Musical instruments in briefing area. Set height of 'den' in construction area (800mm)
Add levers to CZ
Building work signs
Move ripples into tunnel
Water zone - siphons and whirlpool, waterwheels.

23rd September
Communication in the Construction Zone
Speaking tubes from adults to children, from zone to zone
Aim is to encourage language, using positional vocabulary.
Role play will be an important feature.
Discovery boxes will be available.
Mirrors show reflection and distortion.
Reflective symmetry.
Looking and comparing different materials.
Reflection room (using costumes).
True images: use mirrors which distort and those which do not.
Aim to show that mirrors do the opposite of what you do.
A discovery box/island could be incorporated into the area.

Shadows.



A variety of light sources: lamps, sun, torches, moving light. An activity to show how the source affects 
the shadow.
A projection lamp could be used.
Shadow puppetry - as a special event.
The area could have 4 enclosed spaces which would hold up to 4 children, two of these would be sound 
and two light.

Dark Space.
Children would be able to look into a dark space and use torches. They could light up their faces. 
A variety of light sources and objects would provide opportunities to create shadows.
There could be sound effects from a garden as you look out into the dark space.

Light Space 
A light garden.
A projection screen.
Windows looking out onto a garden.
Opportunities for looking through (telescope, magnifier (to look at leaf veins), coloured gels, 
blinkers(?)).

Movement
Ways of moving to music. 

Sound
i) contrast - loud and soft 

high and low 
fast and slow.

Materials - different ways of making sounds 
multiculturalism 
garden paraphernalia 
household objects
watering-can can be filled or empty and make different sounds.

ii) echo - tube (space)
digital echo maker - how difficult it is to talk when your voice echoes 

reverberation change you voice as if in a small or large room
iii) Vibration - to feel vibration - how do you convey the feeling of sound?
iv) rhythm - rhythms around the world.
Sampling keyboard (??)

4th October
Re: Sound and Light Zone
Crazy paving - variety of floor surfaces - Astroturf?
Tunnel - aim to gradually quieten visitors down, move them along and encourage them to use their 
senses.
Ideas for sound and light (forest fantasy)
Mirrors - trees
Shine a torch to make an owl tit twoo. Light activate switch. Reflective pool, curtains of things hanging 
down, like weeping willows.

10th October
Decide to get consultants Dunn and Raby in to meet re: concept ideas for Sound and Light Zone. 
Question raised of whether buggies can be taken in. Where will coats and bags be put?
The Briefing Space will be a flexible area and can be used in a variety of ways (possibly buggy 
parking).

Suggestion of 'ledges' in briefing area, with discovery boxes incorporated.

Sound and Light includes a demonstration point for Explainer.



24th October
HofD's feelings: CZ too complex, WZ needs form to be interesting, S&LZ can be done simply, 
effectively and cheaply.

Meeting with AdeC: Issue of where Dunn and Raby come into this. How is their input going to be 
integrated into the design. Budget: Do Walfords include provision for Dunn and Raby's cost? No - does 
everyone know this?

22nd November
Dunn and Raby presentation for Sound and Light zone.

13 December
Sound and Light Zone needs theming.
Role play opportunities: WZ watering flowers, washing up, sailing, exploring.
CZ: building, being t home, gardening.
Ideas for S&L: movement and music - stepping stones.
Sound environments familiar to children: mother's womb, desert island, seashore, jungle, underwater, 
zoo, instrumental music, rainforest, disco, cinema, fairground, church, garage, noise of underground/ 
repetitive sounds.
Ideas
an echo chamber
a flower that when you speak into it speaks back at you 
a flower that changes the pitch of your voice 
a bottomless well that echoes your voice
cubby holes with doors which open and visitors find garden animals and hear their noises
ambient noise - birds singing
birds and beaks and small animals
coloured shadows
colour mixing
IT finger painting available for £250: a slave monitor fixed into wall.
2m square video wall with chromakey
laser disc and player
camera
shadows - vertical, onto ceiling; need to test. White light or coloured light? 
gobo - rotating slide projection that goes around the room 
butterflies and birds 
lighting levels
colour saturation - put your head into something red1 green etc. (SG not sure) 
worm holes for speaking tubes.

20th December 
S&L
Tunnel - within budget realms. Work with designers re:floor.
Mirrors - development to get the right range of reflection at the right heights. Do they need to be 
moved? In this integrated into the main structure?
Need to consider finger traps and safety.
Finger painting - to come later.
Light fountain and George and his shadow - in-house development. Safety with lights.
Sound - form to be decided by CM.
Possibility of tubes coming out from the wall.
Idea: echoes - match sound to graphic image.

9th January 1995
Need to confirm 'exhibits' especially in S&L.

10 January
Meeting with CassonMann re: S&L: PT, SG, VC.



Mirror sculpture: identified that it should have non-mirror pieces and moving pieces and should 
essentially be 2-D.
Identified sensations and sound s for the Tunnel: Pebbles stuck in resin (scrunch); wellies (squelch) and 
door springs (boing). Last one dependent on locating door springs.

ELA is not a separate fire zone.
Discussed the ’chattering table' idea originally presented by Dunn and Raby. Stimulus for ideas for the 
Sound Sculpture. Need to know how much money is available.
Shadows - need to check safety issues relating to the strength of the light bulb. PT to check with Safety 
Advisor.

Agreed that the following needed trialling:
Shadows, planning, earthquake, sound stores and tunnel floor, coloured light. DC (designer) to do a list 
allocating jobs.

12 January
Contact Pt on update of progress of Shadows.
Write description of Planning Exhibit.
List of activities for 'put your head in' boxes to be devised (S&L)
List of sounds to be drawn up

16th January
List of sounds to designers and they then have to provide samples of the textures.
List of what you can do with put your head / hand in boxes.
Find out what is on the other side of the end of ELA wall in S&L (ideas for 'looking through' exhibits). 
Sampler - grabs sounds and changes them. Discussed a 'sound bench' which takes sounds form children 
and gives them back in a range of ways. Preliminary research to be carried out by Steve Roberts (IDU). 
PT to re-schedule.

19 January
Sound and Light Presentation: PT, AP, GT, GT, TM, SG, VC 
Mirrors consists of
Wedge - possibility for ducks?!. Safety issue: people could get stuck.
Sculpture 
Moving mirrors.

Need to do evaluation with fibre optics.
Idea for periscopes that go round corners 2 ways so that you can see the back of your head!
Light - consider ultra violet and fluorescent.

23rd January
Concepts and outcomes for sound and light exhibits re-defined, as lack of progress on existing ones. 
Activities for Boxes defined as :
Mirrors in boxes: 3 light sources
Sculpture
Digital editing unit
Echoes
Delays
Reverb
Pitch shifting
Phasing, phlanging

Rainstick -trial different lengths fixed on a pivot and in a box.
Vibration- triangles
Different objects for children to experiment with 
Rhythm - whack a mole

13 march
Mtg with SR, SG, VC



Sound sculpture.
Discussion as to what exhibits there will be.
2 mikes with same effect but one you can vary.
A microphone that you can speak into.
Xylophone seat: wooden
Beaters could be loose with somewhere to put them back.
Puppets - a range which can be squeezed, sat on, talked into, touched etc to make silly noises. Steve R 
has ordered a midi controller, which should be here by the end of the month.
Hearing aid: SG has info on equipment to make sound clearer for hearing aid users. Speakers will be 
louder and better than usual exhibits so probably not necessary. Possible to ,ale mini-induction loop for 
quieter exhibits.
The small boxes have been reduced by designer to 30cm square. Ideas for interiors: 1. textures and 
sounds: cotton reels, chains, springs, twangy things, plain wall. 2. Bell ringing and doors - 4 doors deep.
3. Bird Box - periscope - woodpecker up a pole. Put head in box and listen to sound - how to make 
them listen?



APPENDIX 8: ‘SCORE* SHEET O F THE GUIDELINES PR O D U C E D  BY THE 
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C onstraints G uidelines

A: Keeping on track

Al: Concept development issues

P R

Lack of commitment to developing the exhibit concepts at an 

appropriate early stage in the development process may lead to 

confusing content development problems at a later stage, which can 

cost time, effort and money.

P T R

Gaining support and advice from experts in the field helps to clarify 

issues relevant to exhibition development. Accessing specialist 

advice offers the opportunity to gain definitive answers to specific 

problems which cannot easily be resolved by team members. This 

advice should be budgeted for.

P T

Awareness of the types of visitor behaviour which can be expected 

in the unstructured environment of an exhibition helps to focus the 

team's attention on developing more useful proposals for exhibits 

which are, ultimately, more likely to be used successfully.

T

Allowing a range of team members (especially designers and content 

developers) to collaboratively work to identify the challenges 

presented by the proposed exhibition aids agreement of solutions. 

Collaborative working helps to build a sense of joint ownership for 

the ideas and content of the exhibition. This helps to strengthen team 

spirit.



C onstraints G uidelines

A l: Concept development issues (continued)

T

Allowing those not primarily interested in, or responsible for, 

content (i.e. the designers) to take the lead in allocating space for 

exhibits can compromise the development of concepts and, 

underlying this the potential communicative effectiveness of the 

exhibit.

P R

Early practical construction problems during a fabrication phase can 

lead to the focus of attention being shifted in a drifting manner from 

the exhibit message to practicalities. At this point, a firm decision 

needs to be made by the exhibition development team with regard to 

an exhibit's future. When an exhibit concept undergoes 

transformation due to foreseeing the practical constraints of 

physically producing it, the objectives and concepts of the exhibit 

must be re-considered or reviewed.

P

Poor content development at the appropriate stage in the schedule 

results in communications with visitors relying ultimately on text 

interpretation or the prompting of an explainer, rather than the 

communication being revealed by the activity inherent in the exhibit. 

In these circumstances the aims of the exhibition teams to create 

exhibits where physical activity leads to cognitive stimulation can 

fail to reach the possible depths of interpretation.

A2: Content development issues

P R

Adding extra exhibits to the exhibition plan at a late stage in 

development can result in them not being installed or their being 

half-finished. It is better that existing resources should be 

concentrated on existing planned exhibits planned at this stage.

T

Lack of clarity over exhibit content can allow other parties who are 

not responsible for the content of the exhibit (i.e. designers and 

fabricators) opportunities to interpret the content in a manner which 

serves their purposes, but may jeopardise intended communications. 

That is, fuzzy content ideas cannot be communicated.

-
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C onstraints G uidelines

A2. Content issues (continued)

P T R

Team members' time is wasted when other team members expressly 

responsible for content development are absent at content 

development meetings.

P T Team meetings concerning the definition of content only work when 

all team members are present.

P

Establishment of clear concepts at the appropriate stage can facilitate 

content development and, subsequently, translation of an idea into a 

three-dimensional communicative device.

P T

Content development is facilitated by a clear concept plan which can 

be referred to. If changes are made to exhibit content the exhibition 

development team are able to check whether the amendments are in 

keeping with the original intended communications.

P T

Acceptance of design solutions before matching concepts and 

content to the physical form of an exhibit can lead to the revision of 

concepts which do not marry with, are counter to, or even undermine 

the original communication objectives.

P

There may be a tension between the physical position of the exhibit 

and its communicative function.

P R

Late additions of exhibits to the schedule, changes or additions after 

opening are difficult to initiate as the development process has lost 

its impetus, resources are scarce and staff are likely to have moved 

on to another project.

R

Lack of focus on practical issues may lead to problems during 

mechanical prototype stages or installation. At the very worst this 

can result in the exhibit failing to work in the exhibition and 

requiring amendments before it can be used by visitors.
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C onstraints G uidelines

A3: Text issues

P T R

The team needs to identify a member who has the necessary 

experience to write graphics. If there are not the skills in-house then 

the appropriate skills should be bought in. It is important to select 

someone who either has experience of writing for an exhibition 

audience or can show evidence that they will produce good copy for 

the exhibition.

P

A graphic strategy can only be defined once the exhibition content is 

defined. However, individual suggestions for particular graphics 

applications need to be considered during the design development 

stage, otherwise they may be excluded from the exhibition.

P T

Generation of a graphics strategy at the detailed design stage allows 

designers to have input.

P R

Once graphic concepts are identified, the identification needs to be 

followed up with adequate resources and action to ensure that the 

concepts are realised. Otherwise, the over-riding pressure of 

exhibition development, fabrication and installation takes priority 

and graphics are not included due to lack of resources.

P T R

Collaboration of the team to write text allows other text-based 

communications, such as teacher’s materials, to be developed in line 

with the exhibition. However, a collaborative approach to text 

generation is time-consuming.

P

Different approaches to developing texts for interactive exhibits and 

static displays can lead to a discontinuity o f ‘voice’ between the 

texts of the interactive exhibits and static displays.

P R

Integration of the graphic and design elements of the exhibition is 

essential if the graphic elements are to achieve their full potential. 

That is, the graphics have to be optimally placed to communicate 

most effectively.

P R

A trial version of the graphics affords the exhibition team to evaluate 

the effectiveness of the graphics in situ which can be amended as 

necessary.
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C onstraints G uidelines

A3: Text issues (continued)

P

Flexibility in both the schedule and team functioning can improve 

the final exhibition, for example, to allow another level o f text 

communication to be included in the exhibition.

T R

Once exhibition content is defined at a particular time in the 

schedule it is essential that a staff member become responsible for 

initiating and developing the accompanying graphics strategy.

P R

Advance warning to fabricators o f computer-based exhibits, at the 

commencement of their contracts, that changes to text within 

computer programmes may be likely at a late stage of development 

helps the programmers accommodate these changes. If not stated at 

the start of the contract the extra work may incur extra costs.

P R

Lack of designated responsibility for text development can lead to 

ineffective use of time and the re-writing and reviewing of texts.

A4: Colla mration

P T R

Poor communication systems throughout an extended team 

(including the sub-contractors) can provide opportunities for 

messages passed between team members to become corrupted or 

lost.

T

Regular update meetings with senior management help a project 

team to feel reassured that they are supported in their work. They 

also provide opportunities to resolve underlying issues and help to 

focus the work of the exhibition development team.

T R

Effective communication systems can help to alleviate problems 

caused by work overload. Having a member of the team responsible 

for taking notes and circulating the minutes of meetings is an 

example of accommodating those who are not able to attend all 

meetings.

T R

If all project work can be undertaken at a central location it may help 

to increase efficacy of communication and so act to support a shared 

information system between teams and/or team members.



C on stra in ts G uidelines

A4: Collaboration (continued)

T R

Clarification of all roles needs to be extended through all team 

members, including in-house staff and external contractors and 

consultants (Quantity Surveyors, for example). A handbook which 

outlines the roles of all team members may help to increase 

confidence of team members and enhance respect for others’ work.

T R

The impact of staff changes on a project team should be recognised. 

Provision to cope with such changes should be planned for in 

advance and supported by senior management.

T

A gap in the leadership of a project can delay its progress 

considerably, which may in turn affect its communication potential, 

as items become compromised due to a tightened schedule.

T R

Collaboration with other organisations involved in the same kind of 

work can be reassuring to the project team, as they see other 

professionals facing the same kinds o f decisions and problems as 

themselves. Additionally, ideas which can be shared and information 

gained are an added resource which help to avoid 're-inventing the 

wheel'.

P R

Liaison with target user groups at key stages in the development 

process can help to establish support from these groups. As ‘word of 

mouth’ is one of the best advertisers for exhibitions, securing the 

support from a core group of the target users helps to ensure that the 

exhibition will receive ‘word of mouth’ advertisement even before it 

is open. This type of liaison also generates a sense of ownership 

within the community.

T R

Lack of collaboration between key team members, and the lack of 

awareness of shared tasks this engenders, may lead to ‘losing track 

of the schedule’.

T R

Team members following their own agenda, when unsupported by 

other team members, can result in wasted efforts. Agreement of the 

teams’ focus is essential to allow for a productive working pattern.
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P T

The transition from a team with a split focus to one with a unified 

direction and the consequent merging o f ideas can be achieved 

through conflict. In a well-supported team, members should be able 

to voice their opinions and challenge those o f others in order to find 

a common standpoint by consensus.

P T

Using an Advisory Group can help focus the exhibition development 

team's attention on specific areas and can be effective in helping to 

resolve communicative issues.

T

New team members, joining the team during development, may slow 

down the exhibition development process as they get to grips with 

all the new information.

T

New team members, as they get to grips with new information, may 

question already established principles. This can be beneficial if the 

criticism is positive and the team members can address the issue and 

resolve it collaboratively.

T New team members joining part-way through the development 

process may be very motivated as they are keen to prove their worth.

T R

Team members with little experience o f hands-on exhibition 

development may slow the development process by asking many 

questions. However, the new knowledge and experience that these 

members can introduce into the team compensate for the time taken 

to help them to climb the steep learning curve associated with hands- 

on exhibitions.

P T R

Gaps in communication systems, once identified, may be ‘plugged’ 

by the inclusion of an extra team member, or an extra procedure.

T Liaison between the project team and the rest of the organisation 

positively influences the support of other departments towards the 

new project.

P T R

Departments should be encouraged to make responsible decisions 

when signing off drawings. This can be aided if an exhibition 

development team member goes through the plans with the relevant 

departments, addressing issues which are seen to be important.
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T

Liaison with departments responsible for sponsorship and fund

raising helps them to make contacts and approaches to companies. 

Once sponsorship is secured the project team must ensure that 

relationships with the sponsors are maintained through relevant 

channels.

P T

Liaison with those who will be responsible for the exhibition once it 

is on the floor can help the exhibition development team to consider 

practical matters. It can also generate a sense o f responsibility and 

ownership in those that will later run the exhibition. It can help to 

make the hand-over from developer to maintainer smoother.

P T R

Clear lines of communication prevent confusion; they help to ensure 

that a project can run as closely as possible to schedule, within the 

available resources, and support the achievement of flexible attitudes 

to the work. Such clear lines are very important when there is a large 

amount of fabrication work to be completed.

P T R

Those responsible for the content of exhibits should not relinquish 

responsibility for them during the fabrication stage. Collaborative 

partnerships between content specialists, designers and fabricators 

can allow for effective problem-solving relating to fabrication which 

does not compromise content or aesthetics.

T R

Split control of fabricators constructing exhibits leads to confusion 

and problems with scheduling, as lines o f responsibility are unclear.

T

Lack of co-operation and independent team action by team members 

creates tension.

T R Clear lines of communication are essential when dealing with 

external contractors in order to ensure that there is no way that they 

can misconstrue the intended communications, or find reasons to 

delay the schedule and so charge for 'extra' work.

T R Delays in supplying information to contracted companies can be 

used by them as an excuse for their own delay, even if  this is not the 

case.
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A4: Collaboration (continued)

P T R

The leader of the project can lose control over the development of 

exhibits during the fabrication stage if the designers choose 

fabricators and then keep exclusive contact with them. Information 

can be relayed late, withheld or be incomplete, resulting in 

disappointing exhibits. Update meetings with fabricators, designers 

and the Project Manager need to be scheduled.

T R

Positive collaboration between all team members facilitates the rapid 

creative problem-solving of challenges which naturally arise. 

Challenges have the potential to set the project off-schedule.

T R

Conducting collaborative relationships can initially be time- 

consuming but helps to prevent last-minute panics.

T

Lack of collaboration may lead to some stages of the exhibition 

development process being omitted.

P

An exhibit template sheet (See Appendix)can be effective in 

recording the work carried out regarding an exhibit and 

communicating this information to parties who have not been 

involved in the exhibit development from the start.

R

Understaffmg can lead to delays in development and affect the final 

communication of an exhibit.

B Focus

B l: Objectives

P

Focus on the institution's aims and objectives may facilitate concept 

development.

P

Shift of focus away from the content to more practical issues can 

damage the communication potential of an exhibit.

P R A shift of focus on content and an ignorance o f practical matters can 

lead to production of an exhibit with limited operational 

effectiveness and, thus, limited communicative abilities. The exhibit 

may need amending later, so straining resources.
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B l: Objectives (continued)

P

Problems in defining the content may be solved by re-addressing the 

intended concepts.

P R

Lack of focus on the tasks at hand at the early stages of exhibit 

development can lead to problems arising at a later stage, thus 

causing extra work at a busy time.

B2: Content issues

P Lack of focus hinders the content development of exhibits.

P Lack of focus may contribute to poor design scheduling.

P Unresolved or incomplete stages o f development can shift the focus 

of work from a necessary sequence o f stages.

P T R

Lack of focus may lead to exhibitions being developed ad-hoc. This 

circumstance can be frustrating and inefficient for team members.

R

Budget constraints can force the exhibition development team to 

examine concepts and content and so make them more focused.

T

Lack of continuity in staff members working on a project can result 

in the final exhibition differing greatly from proposals established by 

previous team members.

B3: Design collaboration issues

P T

Designers may be asked to fulfil a number o f roles during the 

development of the exhibition. Carefully definition of the designer’s 

role (especially if they are contracted) may help their performance.

T R

Lack of collaboration from the designers can force an exhibition 

team to accept an exhibit which they may feel is a compromise on 

their original objectives, because there are no longer enough 

resources to make the designers redevelop the exhibit.

T Lack of collaboration between designers and fabricators may result 

in an exhibit which does not fit in with the rest of the exhibition.

P T Control over in-house designers should be formalised.

T Using in-house design and fabrication staff engenders a feeling of 

ownership of the finished exhibition within the organisation.
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D3: Design Collaboration (continued)

P T R

Lack of acknowledgement by designers of a problem can create a 

last minute emergency, with a possible compromise of 

communication. The problem will be exacerbated if the exhibition 

development team has not made provision for structured updates 

from designers during the fabrication stage.

T

Designers who work collaboratively with in-house teams achieve 

more successful exhibits.

B4: Evaluation

P Formative evaluation can help to identify problems (and successes) 

of proposed exhibits.

P R

Follow-up meetings to formative evaluation can help to ensure that 

results from the evaluation influence further exhibit development.

P T

A structured formative evaluation programme can help to ensure that 

all team members are aware of the process and progress o f studies 

and ensure that evaluation findings are input into the exhibit’s 

development at an early stage.

P R

Exhibits can be successfully developed from the formative 

evaluation stage without further testing. However, some exhibits 

would benefit from testing amendments before progressing to the 

final build.

P

Exhibits which do not require fabrication by in-house staff can be 

tested independently of a structured evaluation programme.

P R

The formative evaluation programme needs to be flexible in order to 

provide resources for exhibits which need re-testing. Additionally, 

new exhibits which would benefit from formative evaluation may be 

incorporated into the exhibition proposal.

P In some cases, formative evaluation can help the exhibition 

development team to evaluate the concepts and revise them if 

necessary.
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B4: Evaluation (continued)

P R

Lack of commitment and poor scheduling results in formative 

evaluation not being incorporated effectively into the exhibit 

development process.

P T

The process must allow a stage for the exhibition development team 

to explicitly focus on the findings from the evaluation to ensure that 

the results are incorporated into exhibit development.

P R

The degree to which results from prototype trials can be 

incorporated into the exhibits can be limited because of the late stage 

at which a prototype test is conducted and the commitment of time, 

money and effort committed to already existing exhibits.

P R

Running user trials in the exhibition before opening can provide 

opportunities to make necessary changes in order to ensure the 

smooth running of the exhibition, saving future resources.

T R

Poor planning, between team members, for conducting formative 

evaluation at an appropriate time can result in wasted survey efforts.

T R

Unwillingness to accept the results of formative evaluation by some 

team members can lead to unsuccessful exhibits being developed 

and resources being wasted.

C: Flexibility Opportunities

C l: Attitudes to new ideas

T

Inflexibility by senior management regarding key concepts, such as 

the name of the exhibition, can lead them to cling on to redundant 

concepts, which can create uncertainties and misunderstanding for 

the exhibition development team, when they are developing 

concepts in a flexible manner.

T

A flexible approach from fabricators allows additions to be made to 

exhibits in the late stages of construction.

T R

The flexibility of a team to adapt an exhibit's concepts, when the 

original ones are seen to be unachievable, allows development to 

proceed successfully without drawing on further resources.
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C l: Attitudes to new ideas (continued)

P Keeping ideas open during the content development stage allows 

team members to draw on a wide range o f ideas.

P Flexibility in scheduling the fabrication o f exhibits can help to 

accommodate existing delays in the schedule.

R

Adapting to radically different plans or ideas at the concept stage, 

rather than later on, can prevent wastage o f resources.

T R

A flexible approach is bounded by resources. It can also be bound by 

fixed ideas and a lack of confidence to experiment with new ideas 

within the team.

C2: Attitudes to challenges

T R

Awarding construction contracts to companies who win on cost- 

effectiveness alone may not always be a money saver. Time wasted 

in putting right their mistakes, disputing details, their learning the 

ropes and teams managing them can cost more than the initial 

savings.

T R

Failure by individual team members to focus on particular issues 

results in a poor finish to the final exhibits, which may then need 

amendment.

T Designers’ attitudes to problems are often positive to a certain 

extent, but beyond certain points they were unwilling to negotiate.

P R Lack of responsible decision-making early in the schedule can lead 

to problems later on, when time is at more o f a premium.

P Raising and addressing issues at an early stage in the schedule 

facilitates finding solutions. Issues which are raised and not 

addressed remain problematic.

P T Allowing a period for seeking advice and information from others 

who have carried out similar exhibits, or who are in the process of 

doing so, can help an exhibition development team to improve their 

development process and thus the final product.
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C2: Attitudes to challenges (continued)

P R Making amendments to working practices after problem-solving can 

ensure that problems do not arise again.

R Ignoring potential problems can lead to a more troublesome situation 

at a later stage and so seriously affect the content and aesthetics of 

the exhibition.

R Being over-cautious can be time-consuming.

P R Early ordering of novel materials can help to avoid last-minute 

rushes with unusual items.

T R The flexibility of staff can help to overcome challenges, because it 

allows them to divert time, ideas or resources.

T R The resolution of ongoing problems may need the support of a 

higher status staff member or outside help.

T R

The recognition of the strengths and weaknesses o f a team can help 

to identify possible gaps in skills, which can then be filled.

T

Within the team, non committal attitudes regarding the potential 

communication problems of exhibits can reflect a lack of 

commitment to the visitor. A team may go so far in attempting to 

communicate their intended messages. Beyond that, if  the visitor 

cannot interpret the intended message, then this is seen as the 

visitor’s fault. This type of attitude needs to be redressed within the 

team.

P

Lack of decision-making during the content-development stage can 

allow fabricators to develop a content that suits them and not 

necessarily the visitor.

C3: Division of attention to different status exhibits

T A focused approach by all team members working towards the same 

goal helps to ensure the successful development o f the exhibition.

R

Support exhibits may be classed as lower status exhibits and are then 

not developed fully and consequently may become ineffective 

communicators.
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C3: Division of attention to different status exhibits (continued)

P R

Exhibits added to the exhibition content at a late stage and at a lower 

status run the risk of not being included in the exhibition.

T R

Overloading of work due working on simultaneous projects can lead 

staff members to prioritise certain exhibitions. In this situation, 

exhibitions which are not seen as causing problems receive less 

attention than others.

T R

When exhibition development is already advanced, involving new 

staff members on a temporary basis to conduct work to develop 

extra exhibits can negatively affect team spirit. It can be difficult to 

co-ordinate extra development work effectively.

P T R

Introducing the idea that the exhibition needs another layer of 

content at a late stage can lead the team to become fragmented in 

their approach. This is because it is not a priority to work on any 

new layers collaboratively because there are existing exhibit 

proposals needing joint attention.

C4: Budget issues

P R Budgets should be allocated clearly at an early stage.

R

If exhibits are expensive, and there are to be few of them, the 

exhibition development team should strive to make them accessible 

as group activities

T R

It may be false economy to shoulder the management costs of 

complicated exhibits which are contracted out. It may be more cost- 

effective to pay the contractor company to take the responsibility for 

the co-ordination of their development.

R It may be false economy to offer the contract to the lowest bidder. 

Experience, reliability and resources should be influencing factors.

P Sponsors should be kept in touch with progress.
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C4: Budget issues (continued)

P R The hidden costs of attempting to obtain donations may override the 

benefit. The worth of the donation should be estimated against the 

resources available.

P R

Allowing creative freedom in the initial stages o f exhibition 

development can create frustration when items which are 

imaginative need to be amended or dropped so that the exhibition is 

within budget.

P R Allowing creative freedom, without budget constraints, can help to 

develop innovative and exciting exhibits.

P T R

Forcing an exhibition development team to make cuts to bring an 

exhibition project within budget can force them to prioritise their 

ideas. Creative conflict can help team members to state which 

exhibits are important to them and why. This can help to build team 

respect.

T R Team members should make those responsible for spending the 

budget aware of hidden financial resources related to the project. 

This stands even if those responsible for the budget do not have 

personal access to these funds.

R Delays in the schedule incur extra costs.

T R Clear responsibility for the budget is essential.

C5: Project Control

P Clear control of the fabrication schedule is essential, whether the 

fabrication is in-house or external.

T A Project Manager may not always accept or support the 

development that s/he has commissioned.

T

A negative bias in the approach to teamwork is made evident by lack 

of co-operation and reluctance by individual team members to take 

responsibility for certain aspects of the development.
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C5: Project Control (continued)

T The Project Manager should encourage positive behaviours, such as 

collaborative teamwork.

T R A high status team member can exert influence over decision

making processes or delay the process, so affecting resources.

V
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Process Team Resources
Lack of commitment to developing the exhibit concepts at an 

appropriate early stage in the development process may lead to 
confusing content development problems at a later stage, which 
can cost time, effort and money.

7 i

Gaining support and advice from experts in the field helps to 
clarify issues relevant to exhibition development. Accessing 
specialist advice offers the opportunity to gain definitive answers 
to specific problems which cannot easily be resolved by team 
members. This advice should be budgeted for.
Awareness of the types of visitor behaviour which can be 
expected in the unstructured environment of an exhibition helps to 
focus the team's attention on developing more useful proposals 
for exhibits which are, ultimately, more likely to be used 
successfully.

y
Allowing a range of team members (especially designers and 
content developers) to collaboratively work to identify the 
challenges presented by the proposed exhibition aids agreement 
of solutions. Collaborative working helps to build a sense of joint 
ownership for the ideas and content of the exhibition. This helps 
to strengthen team spirit.

y
Allowing those not primarily interested in, or responsible for, 
content (i.e. the designers) to take the lead in allocating space for 
exhibits can compromise the development of concepts and, 
underlying this the potential communicative effectiveness of the 
exhibit.

/
Early practical construction problems during a fabrication phase 
can lead to the focus of attention being shifted in a drifting manner 
from the exhibit message to practicalities. At this point, a firm 
decision needs to be made by the exhibition development team 
with regard to an exhibit's future. When an exhibit concept 
undergoes transformation due to foreseeing the practical 
constraints of physically producing it, the objectives and concepts 
of the exhibit must be re-considered or reviewed.

/
Poor content development at the appropriate stage in the 

schedule results in communications with visitors relying ultimately 
on text interpretation or the prompting of an explainer, rather than 
the communication being revealed by the activity inherent in the 
exhibit. In these circumstances the aims of the exhibition teams to 
create exhibits where physical activity leads to cognitive 
stimulation can fail to reach the possible depths of interpretation.

y
A2: Content development issues
Adding extra exhibits to the exhibition plan at a late stage in 
development can result in them not being installed or their being 
half-finished. It is better that existing resources should be 
concentrated on existing planned exhibits planned at this stage. y
Lack of clarity over exhibit content can allow other parties who 

are not responsible for the content of the exhibit (i.e. designers 
and fabricators) opportunities to interpret the content in a manner 
which serves their purposes, but may jeopardise intended 
communications. That is, fuzzy content ideas cannot be 
communicated.

/
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Team members' time is wasted when other team members 
expressly responsible for content development are absent at 
content development meetinqs. *

v /

Team meetings concerning the definition of content only work 
when all team members are present.
Establishment of clear concepts at the appropriate stage can 

facilitate content development and, subsequently, translation of an 
idea into a three-dimensional communicative device. y
Content development is facilitated by a clear concept plan which 
can be referred to. If changes are made to exhibit content the 
exhibition development team are able to check whether the 
amendments are in keeping with the original intended 
communications.

y
Acceptance of design solutions before matching concepts and 
content to the physical form of an exhibit can lead to the revision 
of concepts which do not marry with, are counter to, or even 
undermine the original communication objectives. y

s
There may be a tension between the physical position of the 
exhibit and its communicative function. v /

Late additions of exhibits to the schedule, changes or additions 
after opening are difficult to initiate as the development process 
has lost its impetus, resources are scarce and staff are likely to 
have moved on to another project.

y
Lack of focus on practical issues may lead to problems during 
mechanical prototype stages or installation. At the very worst this 
can result in the exhibit failing to work in the exhibition and 
requiring amendments before it can be used by visitors.

y
The team needs to identify a member who has the necessary 
experience to write graphics. If there are not the skills in-house 
then the appropriate skills should be bought in. It is important to 
select someone who either has experience of writing for an 
exhibition audience or can show evidence that they will produce 
good copy for the exhibition.

y y
A graphic strategy can only be defined once the exhibition 
content is defined. However, individual suggestions for particular 
graphics applications need to be considered during the design 
development stage, otherwise they may be excluded from the 
exhibition.

y
/

Generation of a graphics strategy at the detailed design stage 
allows designers to have input. x /
Once graphic concepts are identified, the identification needs to 
be followed up with adequate resources and action to ensure that 
the concepts are realised. Otherwise, the over-riding pressure of 
exhibition development, fabrication and installation takes priority 
and graphics are not included due to lack of resources.

y
Collaboration of the team to write text allows other text-based 
communications, such as teacher’s materials, to be developed in 
line with the exhibition. However, a collaborative approach to text 
generation is time-consuming. y y
Different approaches to developing texts for interactive exhibits 
and static displays can lead to a discontinuity of ‘voice’ between 
the texts of the interactive exhibits and static displays. y /



Process Team Resources
Integration of the graphic and design elements of the exhibition is 
essential if the graphic elements are to achieve their full potential. 
That is, the graphics have to be optimally placed to communicate 
most effectively. y
Atrial version of the graphics affords the exhibition team to 
evaluate the effectiveness of the graphics in situ which can be 
amended as necessary.

s /

A3: Text issues (continued)
Flexibility in both the schedule and team functioning can improve 
the final exhibition, for example, to allow another level of text 
communication to be included in the exhibition. y y
Once exhibition content is defined at a particular time in the 
schedule it is essential that a staff member become responsible 
for initiating and developing the accompanying graphics strategy. y
Advance warning to fabricators of computer-based exhibits, at 
the commencement of their contracts, that changes to text within 
computer programmes may be likely at a late stage of 
development helps the programmers accommodate these 
changes. If not stated at the start of the contract the extra work 
may incur extra costs.

y
Lack of designated responsibility for text development can lead to 
ineffective use of time and the re-writing and reviewing of texts. y y
Poor communication systems throughout an extended team 
(including the sub-contractors) can provide opportunities for 
messages passed between team members to become corrupted 
or lost. y
Regular update meetings with senior management help a project 
team to feel reassured that they are supported in their work. They 
also provide opportunities to resolve underlying issues and help to 
fxus the work of the exhibition development team. yt

If all project work can be undertaken at a central location it may 
help to increase efficacy of communication and so act to support 
a shared information system between teams and/or team 
members.

/ y
Clarification of all roles needs to be extended through all team 
members, including in-house staff and external contractors and 
consultants (Quantity Surveyors, for example). A handbook which 
outlines the roles of all team members may help to increase 
confidence of team members and enhance respect for others’ 
work.

y y
The impact of staff changes on a project team should be 
recognised. Provision to cope with such changes should be 
planned for in advance and supported by senior management. y y
A gap in the leadership of a project can delay its progress 
considerably, which may in turn affect its communication 
potential, as items become compromised due to a tightened 
schedule.

y y
Collaboration with other organisations involved in the same kind 
of work can be reassuring to the project team, as they see other 
professionals facing the same kinds of decisions and problems as 
themselves. Additionally, ideas which can be shared and 
information gained are an added resource which help to avoid 're
inventing the wheel'.

y y



Process Team Resources
Liaison with target user groups at key stages in the development 
process can help to establish support from these groups. As “word 
of mouth' is one of the best advertisers for exhibitions, securing 
the support from a core group of the target users helps to ensure 
that the exhibition will receive “word of mouth' advertisement even 
before it is open. This type of liaison also generates a  sense of 
ownership within the community.

y y
Lack of collaboration between key team members, and the lack 
of awareness of shared tasks this engenders, may lead to ‘losing 
track of the schedule’. / v /
Team members following their own agenda, when unsupported 
by Other team members, can result in wasted efforts. Agreement 
of the teams' focus is essential to allow for a productive working 
pattern.

y
The transition from a team with a split focus to one with a  unified 
direction and the consequent merging of ideas can be achieved 
through conflict. In a well-supported team, members should be 
able to voice their opinions and challenge those of others in order 
to find a common standpoint by consensus.

y
Using an Advisory Group can help focus the exhibition 
development team's attention on specific areas and can be 
effective in helping to resolve communicative issues. y y
New team members, joining the team during development, may 

slow down the exhibition development process as they get to 
grips with all the new information. y y
New team members, as they get to grips with new information, 
may question already established principles. This can be 
beneficial if the criticism is positive and the team members can 
address the issue and resolve it collaboratively.

y A
New team members joining part-way through the development 
process may be very motivated as they are keen to prove their 
worth. y y
Team members with little experience of hands-on exhibition 
development may slow the development process by asking many 
questions. However, the new knowledge and experience that 
these members can introduce into the team compensate for the 
time taken to help them to climb the steep learning curve 
associated with hands-on exhibitions.

J y
Gaps in communication systems, once identified, may be 
'plugged' by the inclusion of an extra team member, or an extra 
procedure. y y
Liaison between the project team and the rest of the organisation 

positively influences the support of other departments towards the 
new project. y
Departments should be encouraged to make responsible 
decisions when signing off drawings. This can be aided if an 
exhibition development team member goes through the plans with 
the relevant departments, addressing issues which are seen to be 
important.

J
Liaison with departments responsible for sponsorship and fund
raising helps them to make contacts and approaches to 
companies. Once sponsorship is secured the project team must 
ensure that relationships with the sponsors are maintained 
through relevant channels.

y /



Process Team Resources
Liaison with those who will be responsible for the exhibition once 
it is on the floor can help the exhibition development team to 
consider practical matters. It can also generate a sense of 
responsibility and ownership in those that will later run the 
exhibition. It can help to make the hand-over from developer to 
maintainer smoother.

y /
Clear lines of communication prevent confusion; they help to 

ensure that a  project can run as closely as possible to schedule, 
within the available resources, and support the achievement of 
flexible attitudes to the work. Such clear lines are very important 
when there is a large amount of fabrication work to be completed.

y /
Those responsible for the content of exhibits should not 
relinquish responsibility for them during the fabrication stage. 
Collaborative partnerships between content specialists, designers 
and fabricators can allow for effective problem-solving relating to 
fabrication which does not compromise content or aesthetics.

/
Split control of fabricators constructing exhibits leads to 
confusion and problems with scheduling, as lines of responsibility 
are unclear. y y
Lack of co-operation and independent team action by team 
members creates tension. y
Clear lines of communication are essential when dealing with 
external contractors in order to ensure that there is no way that 
they can misconstrue the intended communications, or find 
reasons to delay the schedule and so charge for 'extra' work. y
Delays in supplying information to contracted companies can be 
used by them as an excuse for their own delay, even if this is not 
the case.

, y
The leader of the project can lose control over the development 
of exhibits during the fabrication stage if the designers choose 
fabricators and then keep exclusive contact with them. 
Information can be relayed late, withheld or be incomplete, 
resulting in disappointing exhibits. Update meetings with 
fabricators, designers and the Project Manager need to be 
scheduled.

y •

Positive collaboration between all team members facilitates the 
rapid creative problem-solving of challenges which naturally arise. 
Challenges have the potential to set the project off-schedule. \/ X
Conducting collaborative relationships can initially be time- 

consuming but helps to prevent last-minute panics. y
Lack of collaboration may lead to some stages of the exhibition 
development process being omitted. v/
An exhibit template sheet (See Appendix)can be effective in 
recording the work carried out regarding an exhibit and 
communicating this information to parties who have not been 
involved in the exhibit development from the start. y
Understaffing can lead to delays in development and affect the 

final communication of an exhibit. y v / X
Focus on the institution's aims and objectives may facilitate 

concept development. y
Shift of focus away from the content to more practical issues can 

damage the communication potential of an exhibit. y



Process Team Resources
A shift of focus on content and an ignorance of practical matters 
can lead to production of an exhibit with limited operational 
effectiveness and, thus, limited communicative abilities. The 
exhibit may need amending later, so straining resources.

y
Problems in defining the content may be solved by re-addressing 

the intended concepts. y
Lack of focus on the tasks at hand at the early stages of exhibit 

development can lead to problems arising at a later stage, thus 
causing extra work at a busy time.

v /
s

y
Lack of focus hinders the content development of exhibits. *
Lack of focus may contribute to poor design scheduling. ✓ \ y
Unresolved or incomplete stages of development can shift the 

focus of work from a necessary seguence of stages. v/
Lack of focus may lead to exhibitions being developed ad-hoc. 

This circumstance can be frustrating and inefficient for team 
members. y y
Budget constraints can force the exhibition development team to 

examine concepts and content and so make them more focused. y y
Lack of continuity in staff members working on a project can 
result in the final exhibition differing greatly from proposals 
established by previous team members. y y
Designers may be asked to fulfil a number of roles during the 
development of the exhibition. Carefully definition of the 
designer’s role (especially if they are contracted) may help their 
performance. /
Lack of collaboration from the designers can force an exhibition 

team to accept an exhibit which they may feel is a compromise on 
their original objectives, because there are no longer enough 
resources to make the designers redevelop the exhibit. y y
Lack of collaboration between designers and fabricators may 

result in an exhibit which does not fit in with the rest of the 
exhibition.

y y ✓
Control over in-house designers should be formalised. \ /
Using in-house design and fabrication staff engenders a feeling 

of ownership of the finished exhibition within the organisation. y
Lack of acknowledgement by designers of a problem can create 

a last minute emergency, with a possible compromise of 
communication. The problem will be exacerbated if the exhibition 
development team has not made provision for structured updates 
from designers during the fabrication stage.

y
/

Designers who work collaboratively with in-house teams achieve 
more successful exhibits. y
Formative evaluation can help to identify problems (and 

successes) of proposed exhibits. y
Follow-up meetings to formative evaluation can help to ensure 

that results from the evaluation influence further exhibit 
development. y
A structured formative evaluation programme can help to ensure 
that all team members are aware of the process and progress of 
studies and ensure that evaluation findings are input into the 
exhibit’s development at an early stage. y y



Process Team Resources
Exhibits can be successfully developed from the formative 

evaluation stage without further testing. However, some exhibits 
would benefit from testing amendments before progressing to the 
final build. y
Exhibits which do not require fabrication by in-house staff can be 

tested independently of a structured evaluation programme. y
The formative evaluation programme needs to be flexible in order 
to provide resources for exhibits which need re-testing. 
Additionally, new exhibits which would benefit from formative 
evaluation may be incorporated into the exhibition proposal. y
In some cases, formative evaluation can help the exhibition 

development team to evaluate the concepts and revise them if 
necessary. y
Lack of commitment and poor scheduling results in formative 

evaluation not being incorporated effectively into the exhibit 
development process. y
The process must allow a stage for the exhibition development 
team to explicitly focus on the findings from the evaluation to 
ensure that the results are incorporated into exhibit development. y
The degree to which results from prototype trials can be 
incorporated into the exhibits can be limited because of the late 
stage at which a prototype test is conducted and the commitment 
of time, money and effort committed to already existing exhibits. y
Running user trials in the exhibition before opening can provide 

opportunities to make necessary changes in order to ensure the 
smooth running of the exhibition, saving future resources. y s /

Poor planning, between team members, for conducting formative 
evaluation at an appropriate time can result in wasted survey 
efforts. y y
Unwillingness to accept the results of formative evaluation by 

some team members can lead to unsuccessful exhibits being 
developed and resources being wasted. y y '

Inflexibility by senior management regarding key concepts, such 
as the name of the exhibition, can lead them to cling on to 
redundant concepts, which can create uncertainties and 
misunderstanding for the exhibition development team, when they 
are developing concepts in a flexible manner.

y
A flexible approach from fabricators allows additions to be made 
to exhibits in the late stages of construction. y y/
The flexibility of a team to adapt an exhibit's concepts, when the 
original ones are seen to be unachievable, allows development to 
proceed successfully without drawing on further resources. y
Keeping ideas open during the content development stage allows 

team members to draw on a wide range of ideas. y
Flexibility in scheduling the fabrication of exhibits can help to 

accommodate existing delays in the schedule. y y/
Adapting to radically different plans or ideas at the concept stage, 
rather than later on, can prevent wastage of resources. y
A flexible approach is bounded by resources. It can also be 
bound by fixed ideas and a lack of confidence to experiment with 
new ideas within the team. y y



Process Team Resources
Awarding construction contracts to companies who win on cost- 
effectiveness alone may not always be a money saver. Time 
wasted in putting right their mistakes, disputing details, their 
learning the ropes and teams managing them can cost more than 
the initial savings: y
Failure by individual team members to focus on particular issues 
results in a poor finish to the final exhibits, which may then need 
amendment. j y
Designers’ attitudes to problems are often positive to a certain 
extent, but beyond certain points they were unwilling to negotiate. y
Lack of responsible decision-making early in the schedule can 
lead to problems later on, when time is at more of a premium. / y
Raising and addressing issues at an early stage in the schedule 

facilitates finding solutions. Issues which are raised and not ' 
addressed remain problematic. y
Allowing a period for seeking advice and information from others 
who have carried out similar exhibits, or who are in the process of 
doing so, can help an exhibition development team to improve 
their development process and thus the final product.

y y
Making amendments to working practices after problem-solving 
can ensure that problems do not arise again. j
Ignoring potential problems can lead to a more troublesome 
situation at a later stage and so seriously affect the content and 
aesthetics of the exhibition. J/Being over-cautious can be time-consuming. ■j  /
Early ordering of novel materials can help to avoid last-minute 
rushes with unusual items. /
The flexibility of staff can help to overcome challenges, because 
it allows them to divert time, ideas or resources. \ / , J
The resolution of ongoing problems may need the support of a  
higher status staff member or outside help. J
The recognition of the strengths and weaknesses of a team can 
help to identify possible gaps in skills, which can then be filled. j
Within the team, non committal attitudes regarding the potential 
communication problems of exhibits can reflect a lack of 
commitment to the visitor. A team may go so far in attempting to 
communicate their intended messages. Beyond that, if the visitor 
cannot interpret the intended message, then this is seen as the 
visitor’s fault. This type of attitude needs to be redressed within 
the team.

J
Lack of decision-making during the content-development stage 

can allow fabricators to develop a content that suits them and not 
necessarily the visitor. J
A focused approach by all team members working towards the 
same goal helps to ensure the successful development of the 
exhibition. J J
Support exhibits may be classed as lower status exhibits and are 

then not developed fully and consequently may become 
ineffective communicators. J

/
Exhibits added to the exhibition content at a late stage and at a 
lower status run the risk of not being included in the exhibition. - y



Process Team Resources
Overloading of work due working on simultaneous projects can 
lead staff members to prioritise certain exhibitions. In this 
situation, exhibitions which are not seen as causing problems 
receive less attention than others.

y y
When exhibition development is already advanced, involving new 
staff members on a temporary basis to conduct work to develop 
extra exhibits can negatively affect team spirit. It can be difficult to 
co-ordinate extra development work effectively.

y y
Introducing the idea that the exhibition needs another layer of 

content at a late stage can lead the team to become fragmented 
in their approach. This is because it is not a priority to work on 
any new layers collaboratively because there are existing exhibit 
proposals needing ioint attention.

y
C4: Budget issues / /
Budgets should be allocated clearly at an early stage. v / \/~
If exhibits are expensive, and there are to be few of them, the 

exhibition development team should strive to make them 
accessible as group activities y
It may be false economy to shoulder the management costs of 

complicated exhibits which are contracted out. It may be more 
cost-effective to pay the contractor company to take the 
responsibility for the co-ordination of their development.

j
It may be false economy to offer the contract to the lowest 

bidder. Experience, reliability and resources should be influencing 
factors. A
Sponsors should be kept in touch with progress. J
The hidden costs of attempting to obtain donations may override 

the benefit. The worth of the donation should be estimated 
against the resources available. y
Allowing creative freedom in the initial stages of exhibition 
development can create frustration when items which are 
imaginative need to be amended or dropped so that the exhibition 
is within budget. y

/
y

Allowing creative freedom, without budget constraints, can help 
to develop innovative and exciting exhibits. y
Forcing an exhibition development team to make cuts to bring an 

exhibition project within budget can force them to prioritise their 
ideas. Creative conflict can help team members to state which 
exhibits are important to them and why. This can help to build 
team respect.

y y
Team members should make those responsible for spending the 
budget aware of hidden financial resources related to the project. 
This stands even if those responsible for the budget do not have 
personal access to these funds.

V y
s

Delays in the schedule incur extra costs. \ / ,
Clear responsibility for the budget is essential. y
Clear control of the fabrication schedule is essential, whether the 

fabrication is in-house or external. y
A Project Manager may not always accept or support the 
development that s/he has commissioned. y
A negative bias in the approach to teamwork is made evident by 
lack of co-operation and reluctance by individual team members 
to take responsibility for certain aspects of the development. y

/
The Project Manager should encourage positive behaviours, 
such as collaborative teamwork. y
A high status team member can exert influence over decision
making processes or delay the process, so affecting resources. y y



Process Team Resources
Lack of commitment to developing the exhibit concepts at an 
appropriate early stage in the development process may lead to 
confusing content development problems at a later stage, which 
can cost time, effort and money.

/ /

Gaining support and advice from experts in the field helps to 
clarify issues relevant to exhibition development. Accessing 
specialist advice offers the opportunity to gain definitive answers to 
specific problems which cannot easily be resolved by team 
members. This advice should be budgeted for.

/ /

Awareness of the types of visitor behaviour which can be 
expected in the unstructured environment of an exhibition helps to 
focus the team's attention on developing more useful proposals for 
exhibits which are, ultimately, more likely to be used successfully. /

Allowing a range of team members (especially designers and 
content developers) to collaboratively work to identify the 
challenges presented by the proposed exhibition aids agreement 
of solutions. Collaborative working helps to build a sense of joint 
ownership for the ideas and content of the exhibition. This helps to 
strengthen team spirit.

/

Allowing those not primarily interested in, or responsible for, 
content (i.e. the designers) to take the lead in allocating space for 
exhibits can compromise the development of concepts and, 
underlying this the potential communicative effectiveness of the 
exhibit.
Early practical construction problems during a fabrication phase 
can lead to the focus of attention being shifted in a drifting manner 
from the exhibit message to practicalities. At this point, a firm 
decision needs to be made by the exhibition development team 
with regard to an exhibit's future. When an exhibit concept 
undergoes transformation due to foreseeing the practical 
constraints of physically producing it, the objectives and concepts 
of the exhibit must be re-considered or reviewed.

/

Poor content development at the appropriate stage in the 
schedule results in communications with visitors relying ultimately 
on text interpretation or the prompting of an explainer, rather than 
the communication being revealed by the activity inherent in the 
exhibit. In these circumstances the aims of the exhibition teams to 
create exhibits where physical activity leads to cognitive 
stimulation can fail to reach the possible depths of interpretation. /

A2: Content development issues
Adding extra exhibits to the exhibition plan at a late stage in 
development can result in them not being installed or their being 
half-finished. It is better that existing resources should be 
concentrated on existing planned exhibits planned at this stage. /

Lack of clarity over exhibit content can allow other parties who are 
not responsible for the content of the exhibit (i.e. designers and 
fabricators) opportunities to interpret the content in a manner which 
serves their purposes, but may jeopardise intended 
communications. That is, fuzzy content ideas cannot be 
communicated.

v / /



Process Team Resources
Team members' time is wasted when other team members 
expressly responsible for content development are absent at 
content development meetings. ✓n/
Team meetings concerning the definition of content only work 

when all team members are present. y
Establishment of clear concepts at the appropriate stage can 

facilitate content development and, subsequently, translation of an 
idea into a three-dimensional communicative device. y /
Content development is facilitated by a clear concept plan which 
can be referred to. If changes are made to exhibit content the 
exhibition development team are able to check whether the 
amendments are in keeping with the original intended 
communications.

y
Acceptance of design solutions before matching concepts and 
content to the physical form of an exhibit can lead to the revision of 
concepts which do not marry with, are counter to, or even 
undermine the original communication objectives. /
There may be a tension between the physical position of the 
exhibit and its communicative function. ✓ y
Late additions of exhibits to the schedule, changes or additions 

after opening are difficult to initiate as the development process 
has lost its impetus, resources are scarce and staff are likely to 
have moved on to another project. / y
Lack of focus on practical issues may lead to problems during 

mechanical prototype stages or installation. At the very worst this 
can result in the exhibit failing to work in the exhibition and 
requiring amendments before it can be used by visitors. /
The team needs to identify a member who has the necessary 
experience to write graphics. If there are not the skills in-house 
then the appropriate skills should be bought in. It is important to 
select someone who either has experience of writing for an 
exhibition audience or can show evidence that they will produce 
good copy for the exhibition.

y
A graphic strategy can only be defined once the exhibition content 
is defined. However, individual suggestions for particular graphics 
applications need to be considered during the design development 
stage, otherwise they may be excluded from the exhibition. y
Generation of a graphics strategy at the detailed design stage 
allows designers to have input. y
Once graphic concepts are identified, the identification needs to 
be followed up with adequate resources and action to ensure that 
the concepts are realised. Otherwise, the over-riding pressure of 
exhibition development, fabrication and installation takes priority 
and graphics are not included due to lack of resources.

y
Collaboration of the team to write text allows other text-based 

communications, such as teacher's materials, to be developed in 
line with the exhibition. However, a collaborative approach to text 
generation is time-consuming. / y
Different approaches to developing texts for interactive exhibits 

and static displays can lead to a discontinuity of 'voice' between 
the texts of the interactive exhibits and static displays. /



Process Team Resources
Integration of the graphic and design elements of the exhibition is 

essential if the graphic elements are to achieve their full potential. 
That is, the graphics have to be optimally placed to communicate 
most effectively.

v /
A trial version of the graphics affords the exhibition team to 
evaluate the effectiveness of the graphics in situ which can be 
amended as necessary.

X
A3: Text issues (continued)
Flexibility in both the schedule and team functioning can improve 

the final exhibition, for example, to allow another level of text 
communication to be included in the exhibition. /
Once exhibition content is defined at a particular time in the 
schedule it is essential that a staff member become responsible for 
initiating and developing the accompanying graphics strategy.

Advance warning to fabricators of computer-based exhibits, at the 
commencement of their contracts, that changes to text within 
computer programmes may be likely at a late stage of 
development helps the programmers accommodate these 
changes. If not stated at the start of the contract the extra work 
may incur extra costs.

/
Lack of designated responsibility for text development can lead to 

ineffective use of time and the re-writing and reviewing of texts. v /
Poor communication systems throughout an extended team 

(including the sub-contractors) can provide opportunities for 
messages passed between team members to become corrupted 
or lost.

•v/
Regular update meetings with senior management help a project 

team to feel reassured that they are supported in their work. They 
also provide opportunities to resolve underlying issues and help to 
focus the work of the exhibition development team. s /
If all project work can be undertaken at a central location it may 

help to increase efficacy of communication and so act to support a 
shared information system between teams and/or team members. v /
Clarification of all roles needs to be extended through all team 

members, including in-house staff and external contractors and 
consultants (Quantity Surveyors, for example). A handbook which 
outlines the roles of all team members may help to increase 
confidence of team members and enhance respect for others’ 
work.

/
The impact of staff changes on a project team should be 
recognised. Provision to cope with such changes should be 
planned for in advance and supported by senior management. /
A gap in the leadership of a project can delay its progress 
considerably, which may in turn affect its communication potential, 
as items become compromised due to a tightened schedule. /



Collaboration with other organisations involved in the same kind of
work can be reassuring to the project team, as they see other
professionals facing the same kinds of decisions and problems as /
themselves. Additionally, ideas which can be shared and

(/ /
information gained are an added resource which help to avoid 're
inventing the wheel'.



Process Team Resources
Liaison with target user groups at key stages in the development 

process can help to establish support from these groups. As 'word 
of mouth’ is one of the best advertisers for exhibitions, securing the 
support from a core group of the target users helps to ensure that 
the exhibition will receive ‘word of mouth’ advertisement even 
before it is open. This type of liaison also generates a sense of 
ownership within the community.

y
■

Lack of collaboration between key team members, and the lack of 
awareness of shared tasks this engenders, may lead to 'losing 
track of the schedule’.

✓
Team members following their own agenda, when unsupported by 
other team members, can result in wasted efforts. Agreement of 
the teams’ focus is essential to allow for a productive working 
pattern.

V/V
The transition from a team with a split focus to one with a unified 
direction and the consequent merging of ideas can be achieved 
through conflict. In a well-supported team, members should be 
able to voice their opinions and challenge those of others in order 
to find a common standpoint by consensus.

/ y
Using an Advisory Group can help focus the exhibition 

development team's attention on specific areas and can be 
effective in helping to resolve communicative issues. v/y
New team members, joining the team during development, may 

slow down the exhibition development process as they get to grips 
with all the new information. /
New team members, as they get to grips with new information, 

may question already established principles. This can be beneficial 
if the criticism is positive and the team members can address the 
issue and resolve it coilaboratively. y
New team members joining part-way through the development 
process may be very motivated as they are keen to prove their 
worth. /
Team members with little experience of hands-on exhibition 
development may slow the development process by asking many 
questions. However, the new knowledge and experience that 
these members can introduce into the team compensate for the 
time taken to help them to climb the steep learning curve 
associated with hands-on exhibitions.

/ /
Gaps in communication systems, once identified, may be 
'plugged' by the inclusion of an extra team member, or an extra 
procedure. /
Liaison between the project team and the rest of the organisation 
positively influences the support of other departments towards the 
new project. v/ y
Departments should be encouraged to make responsible 

decisions when signing off drawings. This can be aided if an 
exhibition development team member goes through the plans with 
the relevant departments, addressing issues which are seen to be 
important.

y y
Liaison with departments responsible for sponsorship and fund
raising helps them to make contacts and approaches to 
companies. Once sponsorship is secured the project team must 
ensure that relationships with the sponsors are maintained through 
relevant channels.

/



Process Team Resources
Liaison with those who will be responsible for the exhibition once it 
is on the floor can help the exhibition development team to 
consider practical matters. It can also generate a sense of 
responsibility and ownership in those that will later run the 
exhibition. It can help to make the hand-over from developer to 
maintainer smoother.

/ /
Clear lines of communication prevent confusion; they help to 

ensure that a project can run as closely as possible to schedule, 
within the available resources, and support the achievement of 
flexible attitudes to the work. Such clear lines are very important 
when there is a large amount of fabrication work to be completed.

y
Those responsible for the content of exhibits should not relinquish 
responsibility for them during the fabrication stage. Collaborative 
partnerships between content specialists, designers and 
fabricators can allow for effective problem-solving relating to 
fabrication which does not compromise content or aesthetics. J / /
Split control of fabricators constructing exhibits leads to confusion 

and problems with scheduling, as lines of responsibility are 
unclear. /
Lack of co-operation and independent team action by team 
members creates tension. /
Clear lines of communication are essential when dealing with 
external contractors in order to ensure that there is no way that 
they can misconstrue the intended communications, or find 
reasons to delay the schedule and so charge for 'extra' work.

/
Delays in supplying information to contracted companies can be 

used by them as an excuse for their own delay, even if this is not 
the case. / /
The leader of the project can lose control over the development of 
exhibits during the fabrication stage if the designers choose 
fabricators and then keep exclusive contact with them. Information 
can be relayed late, withheld or be incomplete, resulting in 
disappointing exhibits. Update meetings with fabricators, designers 
and the Project Manager need to be scheduled.

/
Positive collaboration between all team members facilitates the 

rapid creative problem-solving of challenges which naturally arise. 
Challenges have the potential to set the project off-schedule. y
Conducting collaborative relationships can initially be time- 

consuming but helps to prevent last-minute panics. y
Lack of collaboration may lead to some stages of the exhibition 

development process being omitted. y
An exhibit template sheet (See Appendix)can be effective in 
recording the work carried out regarding an exhibit and 
communicating this information to parties who have not been 
involved in the exhibit development from the start. /
Understaffing can lead to delays in development and affect the 

final communication of an exhibit. /
Focus on the institution's aims and objectives may facilitate 

concept development. y
Shift of focus away from the content to more practical issues can 

damage the communication potential of an exhibit. /



Process Team Resources
A shift of focus on content and an ignorance of practical matters 
can lead to production of an exhibit with limited operational 
effectiveness and, thus, limited communicative abilities. The exhibit 
may need amending later, so straining resources. /
Problems in defining the content may be solved by re-addressing 

the intended concepts. ✓/
Lack of focus on the tasks at hand at the early stages of exhibit 

development can lead to problems arising at a later stage, thus 
causing extra work at a busy time. y
Lack of focus hinders the content development of exhibits. . y
Lack of focus may contribute to poor design scheduling. \ y
Unresolved or incomplete stages of development can shift the 

focus of work from a necessary sequence of stages. y
Lack of focus may lead to exhibitions being developed ad-hoc. 

This circumstance can be frustrating and inefficient for team 
members. y /
Budget constraints can force the exhibition development team to 

examine concepts and content and so make them more focused. y
Lack of continuity in staff members working on a project can result 
in the final exhibition differing greatly from proposals established 
by previous team members. y
Designers may be asked to fulfil a number of roles during the 

development of the exhibition. Carefully definition of the designer’s 
role (especially if they are contracted) may help their performance. y
Lack of collaboration from the designers can force an exhibition 

team to accept an exhibit which they may feel is a compromise on 
their original objectives, because there are no longer enough 
resources to make the designers redevelop the exhibit. y

A y
Lack of collaboration between designers and fabricators may 

result in an exhibit which does not fit in with the rest of the 
exhibition. y y
Control over in-house designers should be formalised. v / -  y
Using in-house design and fabrication staff engenders a feeling of 

ownership of the finished exhibition within the organisation. y
Lack of acknowledgement by designers of a problem can create a 

last minute emergency, with a possible compromise of 
communication. The problem will be exacerbated if the exhibition 
development team has not made provision for structured updates 
from designers during the fabrication stage. / y
Designers who work collaboratively with in-house teams achieve 

more successful exhibits. y
Formative evaluation can help to identify problems (and 

successes) of proposed exhibits. y y
Follow-up meetings to formative evaluation can help to ensure 

that results from the evaluation influence further exhibit 
development. y
A structured formative evaluation programme can help to ensure 
that all team members are aware of the process and progress of 
studies and ensure that evaluation findings are input into the 
exhibit's development at an early stage. y



Process Team Resources
Exhibits can be successfully developed from the formative 

evaluation stage without further testing. However, some exhibits 
would benefit from testing amendments before progressing to the 
final build.

v /
/

y
Exhibits which do not require fabrication by in-house staff can be 

tested independently of a structured evaluation programme. y
The formative evaluation programme needs to be flexible in order 

to provide resources for exhibits which need re-testing. 
Additionally, new exhibits which would benefit from formative 
evaluation may be incorporated into the exhibition proposal. y
In some cases, formative evaluation can help the exhibition 

development team to evaluate the concepts and revise them if 
necessary. y
Lack of commitment and poor scheduling results in formative 

evaluation not being incorporated effectively into the exhibit 
development process.

y
The process must allow a stage for the exhibition development 

team to explicitly focus on the findings from the evaluation to 
ensure that the results are incorporated into exhibit development. v /
The degree to which results from prototype trials can be 
incorporated into the exhibits can be limited because of the late 
stage at which a prototype test is conducted and the commitment 
of time, money and effort committed to already existing exhibits. /
Running user trials in the exhibition before opening can provide 

opportunities to make necessary changes in order to ensure the 
smooth running of the exhibition, saving future resources. J /
Poor planning, between team members, for conducting formative 

evaluation at an appropriate time can result in wasted survey 
efforts. y
Unwillingness to accept the results of formative evaluation by 
some team members can lead to unsuccessful exhibits being 
developed and resources being wasted. /
Inflexibility by senior management regarding key concepts, such 

as the name of the exhibition, can lead them to cling on to 
redundant concepts, which can create uncertainties and 
misunderstanding for the exhibition development team, when they 
are developing concepts in a flexible manner. /
A flexible approach from fabricators allows additions to be made to 
exhibits in the late stages of construction. /
The flexibility of a team to adapt an exhibit's concepts, when the 
original ones are seen to be unachievable, allows development to 
proceed successfully without drawing on further resources. /
Keeping ideas open during the content development stage allows 

team members to draw on a wide range of ideas. y
Flexibility in scheduling the fabrication of exhibits can help to 

accommodate existing delays in the schedule. y
Adapting to radically different plans or ideas at the concept stage, 
rather than later on, can prevent wastage of resources. y
A flexible approach is bounded by resources. It can also be bound 
by fixed ideas and a lack of confidence to experiment with new 
ideas within the team. y y



Process Team Resources
Awarding construction contracts to companies who win on cost- 
effectiveness alone may not always be a money saver. Time 
wasted in putting right their mistakes, disputing details, their 
learning the ropes and teams managing them can cost more than 
the initial savings.

/
Failure by individual team members to focus on particular issues 

results in a poor finish to the final exhibits, which may then need 
amendment.
Designers’ attitudes to problems are often positive to a certain 

extent, but beyond certain points they were unwilling to negotiate. y
Lack of responsible decision-making early in the schedule can 

lead to problems later on, when time is at more of a premium.
Raising and addressing issues at an early stage in the schedule 

facilitates finding solutions. Issues which are raised and not 
addressed remain problematic.

/ y
Allowing a period for seeking advice and information from others 

who have carried out similar exhibits, or who are in the process of 
doing so, can help an exhibition development team to improve their 
development process and thus the final product. / y
Making amendments to working practices after problem-solving 

can ensure that problems do not arise again. y ✓
Ignoring potential problems can lead to a more troublesome 

situation at a later stage and so seriously affect the content and 
aesthetics of the exhibition. y
Being over-cautious can be time-consuming. y
Early ordering of novel materials can help to avoid last-minute 
rushes with unusual items. /
The flexibility of staff can help to overcome challenges, because it 
allows them to divert time, ideas or resources. y
The resolution of ongoing problems may need the support of a 
higher status staff member or outside help. y
The recognition of the strengths and weaknesses of a team can 
help to identify possible gaps in skills, which can then be filled. y
Within the team, non committal attitudes regarding the potential 
communication problems of exhibits can reflect a lack of 
commitment to the visitor. A team may go so far in attempting to 
communicate their intended messages. Beyond that, if the visitor 
cannot interpret the intended message, then this is seen as the 
visitor’s fault. This type of attitude needs to be redressed within the 
team.

/
Lack of decision-making during the content-development stage 

can allow fabricators to develop a content that suits them and not 
necessarily the visitor. y' y
A focused approach by all team members working towards the 
same goal helps to ensure the successful development of the 
exhibition. y /
Support exhibits may be classed as lower status exhibits and are 

then not developed fully and consequently may become ineffective 
communicators. /
Exhibits added to the exhibition content at a late stage and at a 

lower status run the risk of not being included in the exhibition. /



Process Team Resources
Overloading of work due working on simultaneous projects can 
lead staff members to prioritise certain exhibitions. In this situation, 
exhibitions which are not seen as causing problems receive less 
attention than others.
When exhibition development is already advanced, involving new 
staff members on a temporary basis to conduct work to develop 
extra exhibits can negatively affect team spirit. It can be difficult to 
co-ordinate extra development work effectively. /
Introducing the idea that the exhibition needs another layer of 

content at a late stage can lead the team to become fragmented in 
their approach. This is because it is not a priority to work on any 
new layers collaboratively because there are existing exhibit 
proposals needing joint attention.

V
/

C4: Budget issues
Budgets should be allocated clearly at an early stage. k/
If exhibits are expensive, and there are to be few of them, the 

exhibition development team should strive to make them 
accessible as group activities / y
It may be false economy to shoulder the management costs of 

complicated exhibits which are contracted out. It may be more cost- 
effective to pay the contractor company to take the responsibility 
for the co-ordination of their development. /
It may be false economy to offer the contract to the lowest bidder. 
Experience, reliability and resources should be influencing factors.

A
y

Sponsors should be kept in touch with progress. x / s7^~
The hidden costs of attempting to obtain donations may override 
the benefit. The worth of the donation should be estimated against 
the resources available. /
Allowing creative freedom in the initial stages of exhibition 
development can create frustration when items which are 
imaginative need to be amended or dropped so that the exhibition 
is within budget. /
Allowing creative freedom, without budget constraints, can help to 

develop innovative and exciting exhibits. /
Forcing an exhibition development team to make cuts to bring an 

exhibition project within budget can force them to prioritise their 
ideas. Creative conflict can help team members to state which 
exhibits are important to them and why. This can help to build team 
respect. /
Team members should make those responsible for spending the 
budget aware of hidden financial resources related to the project. 
This stands even if those responsible for the budget do not have 
personal access to these funds.

_ //
Delays in the schedule incur extra costs. \S
Clear responsibility for the budget is essential. / - ,/
Clear control of the fabrication schedule is essential, whether the 

fabrication is in-house or external. y
A Project Manager may not always accept or support the 
development that s/he has commissioned. /
A negative bias in the approach to teamwork is made evident by 
lack of co-operation and reluctance by individual team members to 
take responsibility for certain aspects of the development.



The Project Manager should encourage positive behaviours, such 
as collaborative teamwork.
A high status team member can exert influence over decision
making processes or delay the process, so affecting resources. /
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Process Team Resources
Lack of commitment to developing the exhibit concepts at an 

appropriate early stage in the development process may lead to 
confusing content development problems at a later stage, which 
can cost time, effort and money.

y
Gaining support and advice from experts in the field helps to 

clarify issues relevant to exhibition development. Accessing 
specialist advice offers the opportunity to gain definitive answers to 
specific problems which cannot easily be resolved by team 
members. This advice should be budgeted for.

/
Awareness of the types of visitor behaviour which can be 
expected in the unstructured environment of an exhibition helps to 
focus the team's attention on developing more useful proposals for 
exhibits which are, ultimately, more likely to be used successfully.

/
Allowing a range of team members (especially designers and 
content developers) to collaboratively work to identify the 
challenges presented by the proposed exhibition aids agreement 
of solutions. Collaborative working helps to build a sense of joint 
ownership for the ideas and content of the exhibition. This helps to 
strengthen team spirit.

/

Allowing those not primarily interested in, or responsible for, 
content (i.e. the designers) to take the lead in allocating space for 
exhibits can compromise the development of concepts and, 
underlying this the potential communicative effectiveness of the 
exhibit.

/
Early practical construction problems during a fabrication phase 
can lead to the focus of attention being shifted in a drifting manner 
from the exhibit message to practicalities. At this point, a firm 
decision needs to be made by the exhibition development team 
with regard to an exhibit's future. When an exhibit concept 
undergoes transformation due to foreseeing the practical 
constraints of physically producing it, the objectives and concepts 
of the exhibit must be re-considered or reviewed.

/

Poor content development at the appropriate stage in the 
schedule results in communications with visitors relying ultimately 
on text interpretation or the prompting of an explainer, rather than 
the communication being revealed by the activity inherent in the 
exhibit. In these circumstances the aims of the exhibition teams to 
create exhibits where physical activity leads to cognitive 
stimulation can fail to reach the possible depths of interpretation.

/ y /

A2: Content development issues
Adding extra exhibits to the exhibition plan at a late stage in 
development can result in them not being installed or their being 
half-finished. It is better that existing resources should be 
concentrated on existing planned exhibits planned at this stage.

y

Lack of clarity over exhibit content can allow other parties who are 
not responsible for the content of the exhibit (i.e. designers and 
fabricators) opportunities to interpret the content in a manner which 
serves their purposes, but may jeopardise intended 
communications. That is, fuzzy content ideas cannot be 
communicated.

« / y
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Process Team Resources
Team members' time is wasted when other team members 
expressly responsible for content development are absent at 
content development meetings.

/ y /
Team meetings concerning the definition of content only work 

when all team members are present. y
Establishment of clear concepts at the appropriate stage can 

facilitate content development and, subsequently, translation of an 
idea into a three-dimensional communicative device.

/
Content development is facilitated by a clear concept plan which 
can be referred to. If changes are made to exhibit content the 
exhibition development team are able to check whether the 
amendments are in keeping with the original intended 
communications.

y

Acceptance of design solutions before matching concepts and 
content to the physical form of an exhibit can lead to the revision of 
concepts which do not marry with, are counter to, or even 
undermine the original communication objectives.

y

There may be a tension between the physical position of the 
exhibit and its communicative function. y y

Late additions of exhibits to the schedule, changes or additions 
after opening are difficult to initiate as the development process 
has lost its impetus, resources are scarce and staff are likely to 
have moved on to another project.

Y

Lack of focus on practical issues may lead to problems during 
mechanical prototype stages or installation. At the very worst this 
can result in the exhibit failing to work in the exhibition and 
requiring amendments before it can be used by visitors.

Y

The team needs to identify a member who has the necessary 
experience to write graphics. If there are not the skills in-house 
then the appropriate skills should be bought in. It is important to 
select someone who either has experience of writing for an 
exhibition audience or can show evidence that they will produce 
good copy for the exhibition.

Y

A graphic strategy can only be defined once the exhibition content 
is defined. However, individual suggestions for particular graphics 
applications need to be considered during the design development 
stage, otherwise they may be excluded from the exhibition.

/

Generation of a graphics strategy at the detailed design stage 
allows designers to have input. Y
Once graphic concepts are identified, the identification needs to 

be followed up with adequate resources and action to ensure that 
the concepts are realised. Otherwise, the over-riding pressure of 
exhibition development, fabrication and installation takes priority 
and graphics are not included due to lack of resources.

y

Collaboration of the team to write text allows other text-based 
communications, such as teacher’s materials, to be developed in 
line with the exhibition. However, a collaborative approach to text 
generation is time-consuming.

Y

Different approaches to developing texts for interactive exhibits 
and static displays can lead to a discontinuity of ‘voice’ between 
the texts of the interactive exhibits and static displays.

Y



Process Team Resources
Integration of the graphic and design elements of the exhibition is 

essential if the graphic elements are to achieve their full potential. 
That is, the graphics have to be optimally placed to communicate 
most effectively.

y
A trial version of the graphics affords the exhibition team to 
evaluate the effectiveness of the graphics in situ which can be 
amended as necessary.

y
A3: Text issues (continued)
Flexibility in both the schedule and team functioning can improve 

the final exhibition, for example, to allow another level of text 
communication to be included in the exhibition.

y
Once exhibition content is defined at a particular time in the 
schedule it is essential that a staff member become responsible for 
initiating and developing the accompanying graphics strategy. /
Advance warning to fabricators of computer-based exhibits, at the 
commencement of their contracts, that changes to text within 
computer programmes may be likely at a late stage of 
development helps the programmers accommodate these 
changes. If not stated at the start of the contract the extra work 
may incur extra costs.

y
Lack of designated responsibility for text development can lead to 

ineffective use of time and the re-writing and reviewing of texts. y y
Poor communication systems throughout an extended team 

(including the sub-contractors) can provide opportunities for 
messages passed between team members to become corrupted 
or lost.

y
Regular update meetings with senior management help a project 

team to feel reassured that they are supported in their work. They 
also provide opportunities to resolve underlying issues and help to 
focus the work of the exhibition development team.

y
If all project work can be undertaken at a central location it may 

help to increase efficacy of communication and so act to support a 
shared information system between teams and/or team members. y
Clarification of all roles needs to be extended through all team 

members, including in-house staff and external contractors and 
consultants (Quantity Surveyors, for example). A handbook which 
outlines the roles of all team members may help to increase 
confidence of team members and enhance respect for others’ 
work.

y
The impact of staff changes on a project team should be 
recognised. Provision to cope with such changes should be 
planned for in advance and supported by senior management.

y y
A gap in the leadership of a project can delay its progress 
considerably, which may in turn affect its communication potential, 
as items become compromised due to a tightened schedule. /



Collaboration with other organisations involved in the same kind of
work can be reassuring to the project team, as they see other
professionals facing the same kinds of decisions and problems as Vythemselves. Additionally, ideas which can be shared and
information gained are an added resource which help to avoid 're
inventing the wheel'.



Process Team Resources
Exhibits can be successfully developed from the formative 

evaluation stage without further testing. However, some exhibits 
would benefit from testing amendments before progressing to the 
final build.

J
Exhibits which do not require fabrication by in-house staff can be 

tested independently of a structured evaluation programme.
y

The formative evaluation programme needs to be flexible in order 
to provide resources for exhibits which need re-testing. 
Additionally, new exhibits which would benefit from formative 
evaluation may be incorporated into the exhibition proposal.

J y
In some cases, formative evaluation can help the exhibition 

development team to evaluate the concepts and revise them if 
necessary.

j
Lack of commitment and poor scheduling results in formative 

evaluation not being incorporated effectively into the exhibit 
development process.

y
The process must allow a stage for the exhibition development 
team to explicitly focus on the findings from the evaluation to 
ensure that the results are incorporated into exhibit development. 4
The degree to which results from prototype trials can be 
incorporated into the exhibits can be limited because of the late 
stage at which a prototype test is conducted and the commitment 
of time, money and effort committed to already existing exhibits.

y

Running user trials in the exhibition before opening can provide 
opportunities to make necessary changes in order to ensure the 
smooth running of the exhibition, saving future resources. y
Poor planning, between team members, for conducting formative 

evaluation at an appropriate time can result in wasted survey 
efforts.

J y
Unwillingness to accept the results of formative evaluation by 

some team members can lead to unsuccessful exhibits being 
developed and resources being wasted.

y

Inflexibility by senior management regarding key concepts, such 
as the name of the exhibition, can lead them to cling on to 
redundant concepts, which can create uncertainties and 
misunderstanding for the exhibition development team, when they 
are developing concepts in a flexible manner.

J
A flexible approach from fabricators allows additions to be made to 
exhibits in the late stages of construction. Y
The flexibility of a team to adapt an exhibit's concepts, when the 
original ones are seen to be unachievable, allows development to 
proceed successfully without drawing on further resources. J
Keeping ideas open during the content development stage allows 

team members to draw on a wide range of ideas. ■J
Flexibility in scheduling the fabrication of exhibits can help to 

accommodate existing delays in the schedule. J
Adapting to radically different plans or ideas at the concept stage, 
rather than later on, can prevent wastage of resources. Y
A flexible approach is bounded by resources. It can also be bound 
by fixed ideas and a lack of confidence to experiment with new 
ideas within the team.

V



Process Team Resources
Liaison with those who will be responsible for the exhibition once it 

is on the floor can help the exhibition development team to 
consider practical matters. It can also generate a sense of 
responsibility and ownership in those that will later run the 
exhibition. It can help to make the hand-over from developer to 
maintainer smoother.

y j

Clear lines of communication prevent confusion; they help to 
ensure that a project can run as closely as possible to schedule, 
within the available resources, and support the achievement of 
flexible attitudes to the work. Such clear lines are very important 
when there is a large amount of fabrication work to be completed.

y

Those responsible for the content of exhibits should not relinquish 
responsibility for them during the fabrication stage. Collaborative 
partnerships between content specialists, designers and 
fabricators can allow for effective problem-solving relating to 
fabrication which does not compromise content or aesthetics.

y

Split control of fabricators constructing exhibits leads to confusion 
and problems with scheduling, as lines of responsibility are 
unclear.

y
Lack of co-operation and independent team action by team 

members creates tension. y y y
Clear lines of communication are essential when dealing with 

external contractors in order to ensure that there is no way that 
they can misconstrue the intended communications, or find 
reasons to delay the schedule and so charge for 'extra' work.

y
Delays in supplying information to contracted companies can be 

used by them as an excuse for their own delay, even if this is not 
the case.

y
The leader of the project can lose control over the development of 
exhibits during the fabrication stage if the designers choose 
fabricators and then keep exclusive contact with them. Information 
can be relayed late, withheld or be incomplete, resulting in 
disappointing exhibits. Update meetings with fabricators, designers 
and the Project Manager need to be scheduled.

y y

Positive collaboration between all team members facilitates the 
rapid creative problem-solving of challenges which naturally arise. 
Challenges have the potential to set the project off-schedule. / / y
Conducting collaborative relationships can initially be time- 

consuming but helps to prevent last-minute panics. y
Lack of collaboration may lead to some stages of the exhibition 

development process being omitted. y
An exhibit template sheet (See Appendix)can be effective in 
recording the work carried out regarding an exhibit and 
communicating this information to parties who have not been 
involved in the exhibit development from the start.

y
Understaffing can lead to delays in development and affect the 

final communication of an exhibit. J y
Focus on the institution's aims and objectives may facilitate 

concept development. j
Shift of focus away from the content to more practical issues can 

damage the communication potential of an exhibit. j



Process Team Resources
A s hift of focus on content and an ignorance of practical matters 
can lead to production of an exhibit with limited operational 
effectiveness and, thus, limited communicative abilities. The exhibit 
may need amending later, so straining resources.

y
Problems in defining the content may be solved by re-addressing 

the intended concepts. y
Lack of focus on the tasks at hand at the early stages of exhibit 

development can lead to problems arising at a later stage, thus 
causing extra work at a busy time.

y
Lack of focus hinders the content development of exhibits. y
Lack of focus may contribute to poor design scheduling.
Unresolved or incomplete stages of development can shift the 

focus of work from a necessary sequence of stages. y
Lack of focus may lead to exhibitions being developed ad-hoc. 

This circumstance can be frustrating and inefficient for team 
members.

y J
Budget constraints can force the exhibition development team to 

examine concepts and content and so make them more focused. y
Lack of continuity in staff members working on a project can result 

in the final exhibition differing greatly from proposals established 
by previous team members.

J y
Designers may be asked to fulfil a number of roles during the 

development of the exhibition. Carefully definition of the designer’s 
role (especially if they are contracted) may help their performance. j j y
Lack of collaboration from the designers can force an exhibition 

team to accept an exhibit which they may feel is a compromise on 
their original objectives, because there are no longer enough 
resources to make the designers redevelop the exhibit. y
Lack of collaboration between designers and fabricators may 

result in an exhibit which does not fit in with the rest of the 
exhibition.

y
Control over in-house designers should be formalised.
Using in-house design and fabrication staff engenders a feeling of 

ownership of the finished exhibition within the organisation. y
Lack of acknowledgement by designers of a problem can create a 

last minute emergency, with a possible compromise of 
communication. The problem will be exacerbated if the exhibition 
development team has not made provision for structured updates 
from designers during the fabrication stage.

y
Designers who work collaboratively with in-house teams achieve 

more successful exhibits. y y
Formative evaluation can help to identify problems (and 

successes) of proposed exhibits. y y
Follow-up meetings to formative evaluation can help to ensure 

that results from the evaluation influence further exhibit 
development.

y
A structured formative evaluation programme can help to ensure 
that all team members are aware of the process and progress of 
studies and ensure that evaluation findings are input into the 
exhibit’s development at an early stage.

j y



Process Team Resources
Liaison with target user groups at key stages in the development 

process can help to establish support from these groups. As *word 
of mouth* is one of the best advertisers for exhibitions, securing the 
support from a core group of the target users helps to ensure that 
the exhibition will receive *word of mouth* advertisement even 
before it is open. This type of liaison also generates a sense of 
ownership within the community.

y

Lack of collaboration between key team members, and the lack of 
awareness of shared tasks this engenders, may lead to ‘losing 
track of the schedule*.

/
Team members following their own agenda, when unsupported by 
other team members, can result in wasted efforts. Agreement of 
the teams’ focus is essential to allow for a productive working 
pattern.

/
The transition from a team with a split focus to one with a unified 
direction and the consequent merging of ideas can be achieved 
through conflict. In a well-supported team, members should be 
able to voice their opinions and challenge those of others in order 
to find a common standpoint by consensus.

J

Using an Advisory Group can help focus the exhibition 
development team's attention on specific areas and can be 
effective in helping to resolve communicative issues.

y
New team members, joining the team during development, may 

slow down the exhibition development process as they get to grips 
with all the new information.

/
New team members, as they get to grips with new information, 
may question already established principles. This can be beneficial 
if the criticism is positive and the team members can address the 
issue and resolve it collaboratively.

j j

New team members joining part-way through the development 
process may be very motivated as they are keen to prove their 
worth.

J
Team members with little experience of hands-on exhibition 
development may slow the development process by asking many 
questions. However, the new knowledge and experience that 
these members can introduce into the team compensate for the 
time taken to help them to climb the steep learning curve 
associated with hands-on exhibitions.

s / y j

Gaps in communication systems, once identified, may be 
‘plugged* by the inclusion of an extra team member, or an extra 
procedure.

y
Liaison between the project team and the rest of the organisation 

positively influences the support of other departments towards the 
new project.

y
Departments should be encouraged to make responsible 

decisions when signing off drawings. This can be aided if an 
exhibition development team member goes through the plans with 
the relevant departments, addressing issues which are seen to be 
important.

J y
Liaison with departments responsible for sponsorship and fund
raising helps them to make contacts and approaches to 
companies. Once sponsorship is secured the project team must 
ensure that relationships with the sponsors are maintained through 
relevant channels.

y



Process Team Resources
Overloading of work due working on simultaneous projects can 

lead staff members to prioritise certain exhibitions. In this situation, 
exhibitions which are not seen as causing problems receive less 
attention than others.

J

When exhibition development is already advanced, involving new 
staff members on a temporary basis to conduct work to develop 
extra exhibits can negatively affect team spirit. It can be difficult to 
co-ordinate extra development work effectively.

y
Introducing the idea that the exhibition needs another layer of 

content at a late stage can lead the team to become fragmented in 
their approach. This is because it is not a priority to work on any 
new layers collaboratively because there are existing exhibit 
proposals needing joint attention.

y
C4: Budget issues
Budgets should be allocated clearly at an early stage.
If exhibits are expensive, and there are to be few of them, the 

exhibition development team should strive to make them 
accessible as group activities

7
It may be false economy to shoulder the management costs of 

complicated exhibits which are contracted out. It may be more cost 
effective to pay the contractor company to take the responsibility 
for the co-ordination of their development.

y
It may be false economy to offer the contract to the lowest bidder. 

Experience, reliability and resources should be influencing factors. yf
Sponsors should be kept in touch with progress. s ■j
The hidden costs of attempting to obtain donations may override 

the benefit. The worth of the donation should be estimated against 
the resources available.

y
Allowing creative freedom in the initial stages of exhibition 
development can create frustration when items which are 
imaginative need to be amended or dropped so that the exhibition 
is within budget.

y
Allowing creative freedom, without budget constraints, can help to 

develop innovative and exciting exhibits. y
Forcing an exhibition development team to make cuts to bring an 
exhibition project within budget can force them to prioritise their 
ideas. Creative conflict can help team members to state which 
exhibits are important to them and why. This can help to build team 
respect.

y
Team members should make those responsible for spending the 
budget aware of hidden financial resources related to the project. 
This stands even if those responsible for the budget do not have 
personal access to these funds. r

y
/ /

Delays in the schedule incur extra costs. / 7, 7
Clear responsibility for the budget is essential. /
Clear control of the fabrication schedule is essential, whether the 

fabrication is in-house or external. / y
A Project Manager may not always accept or support the 
development that s/he has commissioned. y
A negative bias in the approach to teamwork is made evident by 
lack of co-operation and reluctance by individual team members to 
take responsibility for certain aspects of the development. s/ y



Process Team Resources
Awarding construction contracts to companies who win on cost- 
effectiveness alone may not always be a money saver. Time 
wasted in putting right their mistakes, disputing details, their 
learning the ropes and teams managing them can cost more than 
the initial savings.

y

Failure by individual team members to focus on particular issues 
results in a poor finish to the final exhibits, which may then need 
amendment.

y

Designers' attitudes to problems are often positive to a certain 
extent, but beyond certain points they were unwilling to negotiate. 7

Lack of responsible decision-making early in the schedule can 
lead to problems later on, when time is at more of a premium. 7

Raising and addressing issues at an early stage in the schedule 
facilitates finding solutions. Issues which are raised and not 
addressed remain problematic.

y

Allowing a period for seeking advice and information from others 
who have carried out similar exhibits, or who are in the process of 
doing so, can help an exhibition development team to improve their 
development process and thus the final product.

y /

Making amendments to working practices after problem-solving 
can ensure that problems do not arise again. y

Ignoring potential problems can lead to a more troublesome 
situation at a later stage and so seriously affect the content and 
aesthetics of the exhibition.

V

Being over-cautious can be time-consuming. J
Early ordering of novel materials can help to avoid last-minute 

rushes with unusual items. y

The flexibility of staff can help to overcome challenges, because it 
allows them to divert time, ideas or resources. 7

The resolution of ongoing problems may need the support of a 
higher status staff member or outside help. y

The recognition of the strengths and weaknesses of a team can 
help to identify possible gaps in skills, which can then be filled. y
Within the team, non committal attitudes regarding the potential 
communication problems of exhibits can reflect a lack of 
commitment to the visitor. A team may go so far in attempting to 
communicate their intended messages. Beyond that, if the visitor 
cannot interpret the intended message, then this is seen as the 
visitor’s fault. This type of attitude needs to be redressed within the 
team.

y

Lack of decision-making during the content-development stage 
can allow fabricators to develop a content that suits them and not 
necessarily the visitor. 7

A focused approach by all team members working towards the 
same goal helps to ensure the successful development of the 
exhibition.

y

Support exhibits may be classed as lower status exhibits and are 
then not developed fully and consequently may become ineffective 
communicators.

/

Exhibits added to the exhibition content at a late stage and at a 
lower status run the risk of not being included in the exhibition. y



The Project Manager should encourage positive behaviours, such 
as collaborative teamwork. y
A high status team member can exert influence over decision
making processes or delay the process, so affecting resources. y
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Process Team Resources

Lack of commitment to developing the exhibit concepts at an 
appropriate early stage in the development process may lead to 
confusing content development problems at a later stage, which 
can cost time, effort and money.

/
Gaining support and advice from experts in the field helps to 

clarify issues relevant to exhibition development. Accessing 
specialist advice offers the opportunity to gain definitive answers 
to specific problems which cannot easily be resolved by team 
members. This advice should be budgeted for.

« / y
Awareness of the types of visitor behaviour which can be 

expected in the unstructured environment of an exhibition helps to 
focus the team's attention on developing more useful proposals 
for exhibits which are, ultimately, more likely to be used 
successfully.

y
Allowing a range of team members (especially designers and 

content developers) to collaboratively work to identify the 
challenges presented by the proposed exhibition aids agreement 
of solutions. Collaborative working helps to build a sense of joint 
ownership for the ideas and content of the exhibition. This helps 
to strengthen team spirit.
Allowing those not primarily interested in, or responsible for, 
content (i.e. the designers) to take the iead in allocating space for 
exhibits can compromise the development of concepts and, 
underlying this the potential communicative effectiveness of the 
exhibit.

y
Early practical construction problems during a fabrication phase 
can lead to the focus of attention being shifted in a drifting manner 
from the exhibit message to practicalities. At this point, a firm 
decision needs to be made by the exhibition development team 
with regard to an exhibit's future. When an exhibit concept 
undergoes transformation due to foreseeing the practical 
constraints of physically producing it, the objectives and concepts 
of the exhibit must be re-considered or reviewed.

y
Poor content development at the appropriate stage in the 

schedule results in communications with visitors relying ultimately 
on text interpretation or the prompting of an explainer, rather than 
the communication being revealed by the activity inherent in the 
exhibit. In these circumstances the aims of the exhibition teams to 
create exhibits where physical activity leads to cognitive 
stimulation can fail to reach the possible depths of interpretation.

/
A2: Content development issues
Adding extra exhibits to the exhibition plan at a late stage in 
development can result in them not being installed or their being 
half-finished. It is better that existing resources should be 
concentrated on existing planned exhibits planned at this stage.

y
Lack of clarity over exhibit content can allow other parties who 

are not responsible for the content of the exhibit (i.e. designers 
and fabricators) opportunities to interpret the content in a manner 
which serves their purposes, but may jeopardise intended 
communications. That is, fuzzy content ideas cannot be 
communicated.

y
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Process Team Resources
Team members' time is wasted when other team members 
expressly responsible for content development are absent at 
content development meetings. y
Team meetings concerning the definition of content only work 

when all team members are present. ✓
Establishment of clear concepts at the appropriate stage can 

facilitate content development and, subsequently, translation of 
an idea into a three-dimensional communicative device. v /
Content development is facilitated by a clear concept plan which 
can be referred to. If changes are made to exhibit content the 
exhibition development team are able to check whether the 
amendments are in keeping with the original intended 
communications.

/
Acceptance of design solutions before matching concepts and 
content to the physical form of an exhibit can lead to the revision 
of concepts which do not marry with, are counter to, or even 
undermine the original communication objectives.

/ /
There may be a tension between the physical position of the 
exhibit and its communicative function. y
Late additions of exhibits to the schedule, changes or additions 

after opening are difficult to initiate as the development process 
has lost its impetus, resources are scarce and staff are likely to 
have moved on to another project. y
Lack of focus on practical issues may lead to problems during 
mechanical prototype stages or installation. At the very worst this 
can result in the exhibit failing to work in the exhibition and 
requiring amendments before it can be used by visitors.

/
The team needs to identify a member who has the necessary 
experience to write graphics. If there are not the skills in-house 
then the appropriate skills should be bought in. It is important to 
select someone who either has experience of writing for an 
exhibition audience or can show evidence that they will produce 
good copy for the exhibition.

y y
A graphic strategy can only be defined once the exhibition 
content is defined. However, individual suggestions for particular 
graphics applications need to be considered during the design 
development stage, otherwise they may be excluded from the 
exhibition.

/
/

Generation of a graphics strategy at the detailed design stage 
allows designers to have input. v /
Once graphic concepts are identified, the identification needs to 
be followed up with adequate resources and action to ensure that 
the concepts are realised. Otherwise, the over-riding pressure of 
exhibition development, fabrication and installation takes priority 
and graphics are not included due to lack of resources. /
Collaboration of the team to write text allows other text-based 
communications, such as teacher’s materials, to be developed in 
line with the exhibition. However, a collaborative approach to text 
generation is time-consuming. /

y
Different approaches to developing texts for interactive exhibits 

and static displays can lead to a discontinuity of ‘voice’ between 
the texts of the interactive exhibits and static displays.

y



Process Team Resources
Integration of the graphic and design elements of the exhibition is 

essential if the graphic elements are to achieve their full potential. 
That is, the graphics have to be optimally placed to communicate 
most effectively.

y
A trial version of the graphics affords the exhibition team to 
evaluate the effectiveness of the graphics in situ which can be 
amended as necessary. y
A3: Text issues (continued) *
Flexibility in both the schedule and team functioning can improve 

the final exhibition, for example, to allow another level of text 
communication to be included in the exhibition.

v /
Once exhibition content is defined at a particular time in the 
schedule it is essential that a staff member become responsible 
for initiating and developing the accompanying graphics strategy. y
Advance warning to fabricators of computer-based exhibits, at 
the commencement of their contracts, that changes to text within 
computer programmes may be likely at a late stage of 
development helps the programmers accommodate these 
changes. If not stated at the start of the contract the extra work 
may incur extra costs.

* /
y

Lack of designated responsibility for text development can lead to 
ineffective use of time and the re-writing and reviewing of texts. y
Poor communication systems throughout an extended team 

(including the sub-contractors) can provide opportunities for 
messages passed between team members to become corrupted 
or lost. y
Regular update meetings with senior management help a project 

team to feel reassured that they are supported in their work. They 
also provide opportunities to resolve underlying issues and help to 
focus the work of the exhibition development team. y /
If all project work can be undertaken at a central location it may 

help to increase efficacy of communication and so act to support 
a shared information system between teams and/or team 
members.

y
Clarification of all roles needs to be extended through all team 
members, including in-house staff and external contractors and 
consultants (Quantity Surveyors, for example). A handbook which 
outlines the roles of all team members may help to increase 
confidence of team members and enhance respect for others’ 
work.
The impact of staff changes on a project team should be 
recognised. Provision to cope with such changes should be 
planned for in advance and supported by senior management. y
A gap in the leadership of a project can delay its progress 

considerably, which may in turn affect its communication 
potential, as items become compromised due to a tightened 
schedule. y
Collaboration with other organisations involved in the same kind 
of work can be reassuring to the project team, as they see other 
professionals facing the same kinds of decisions and problems as 
themselves. Additionally, ideas which can be shared and 
information gained are an added resource which help to avoid 're
inventing the wheel'.

y



Liaison with target user groups at key stages in the development 
process can help to establish support from these groups. As 
‘word of mouth’ is one of the best advertisers for exhibitions, 
securing the support from a core group of the target users helps 
to ensure that the exhibition will receive ‘word of mouth’ 
advertisement even before it is open. This type of liaison also 
generates a sense of ownership within the community._________

Process Team Resources

Lack of collaboration between key team members, and the lack 
of awareness of shared tasks this engenders, may lead to ‘losing 
track of the schedule’.
Team members following their own agenda, when unsupported 
by other team members, can result in wasted efforts. Agreement 
of the teams’ focus is essential to allow for a productive working 
pattern.________________________________________________
The transition from a team with a split focus to one with a unified 
direction and the consequent merging of ideas can be achieved 
through conflict. In a well-supported team, members should be 
able to voice their opinions and challenge those of others in order 
to find a common standpoint by consensus.__________________
Using an Advisory Group can help focus the exhibition 

development team's attention on specific areas and can be 
effective in helping to resolve communicative issues.______
New team members, joining the team during development, may 

slow down the exhibition development process as they get to 
grips with all the new information.__________________________
New team members, as they get to grips with new information, 

may question already established principles. This can be 
beneficial if the criticism is positive and the team members can 
address the issue and resolve it collaboratively.______________
New team members joining part-way through the development 

process may be very motivated as they are keen to prove their 
worth.
Team members with little experience of hands-on exhibition 
development may slow the development process by asking many 
questions. However, the new knowledge and experience that 
these members can introduce into the team compensate for the 
time taken to help them to climb the steep learning curve 
associated with hands-on exhibitions.
Gaps in communication systems, once identified, may be 

‘plugged’ by the inclusion of an extra team member, or an extra 
procedure.____________________________________________
Liaison between the project team and the rest of the organisation 
positively influences the support of other departments towards the 
new project._____________________________________________
Departments should be encouraged to make responsible 

decisions when signing off drawings. This can be aided if an 
exhibition development team member goes through the plans with 
the relevant departments, addressing issues which are seen to be 
important._______________________________________________
Liaison with departments responsible for sponsorship and fund
raising helps them to make contacts and approaches to 
companies. Once sponsorship is secured the project team must 
ensure that relationships with the sponsors are maintained 
through relevant channels._______________________________



Process Team Resources
Liaison with those who will be responsible for the exhibition once 

it is on the floor can help the exhibition development team to 
consider practical matters. It can also generate a sense of 
responsibility and ownership in those that will later run the 
exhibition. It can help to make the hand-over from developer to 
maintainer smoother.

sf /
Clear lines of communication prevent confusion; they help to 

ensure that a project can run as closely as possible to schedule, 
within the available resources, and support the achievement of 
flexible attitudes to the work. Such clear lines are very important 
when there is a large amount of fabrication work to be completed.

y
Those responsible for the content of exhibits should not 
relinquish responsibility for them during the fabrication stage. 
Collaborative partnerships between content specialists, designers 
and fabricators can allow for effective problem-solving relating to 
fabrication which does not compromise content or aesthetics. y

/
Split control of fabricators constructing exhibits leads to confusion 

and problems with scheduling, as lines of responsibility are 
unclear. y /
Lack of co-operation and independent team action by team 

members creates tension. y
Clear lines of communication are essential when dealing with 
external contractors in order to ensure that there is no way that 
they can misconstrue the intended communications, or find 
reasons to delay the schedule and so charge for 'extra' work.

y /
Delays in supplying information to contracted companies can be 
used by them as an excuse for their own delay, even if this is not 
the case. y y
The leader of the project can lose control over the development 
of exhibits during the fabrication stage if the designers choose 
fabricators and then keep exclusive contact with them.
Information can be relayed late, withheld or be incomplete, 
resulting in disappointing exhibits. Update meetings with  ̂
fabricators, designers and the Project Manager need to be 
scheduled.

/ /
Positive collaboration between all team members facilitates the 

rapid creative problem-solving of challenges which naturally arise. 
Challenges have the potential to set the project off-schedule.

/

ys'
Conducting collaborative relationships can initially be time- 

consuming but helps to prevent last-minute panics. y / y
Lack of collaboration may lead to some stages of the exhibition 

development process being omitted. v/ y
An exhibit template sheet (See Appendix)can be effective in 
recording the work carried out regarding an exhibit and 
communicating this information to parties who have not been 
involved in the exhibit development from the start. y / /
Understaffing can lead to delays in development and affect the 

final communication of an exhibit. / / -y
Focus on the institution's aims and objectives may facilitate 

concept development. y y
Shift of focus away from the content to more practical issues can 

damage the communication potential of an exhibit. >/



Process Team Resources
A shift of focus on content and an ignorance of practical matters 
can lead to production of an exhibit with limited operational 
effectiveness and, thus, limited communicative abilities. The 
exhibit may need amending later, so straining resources. /

y
Problems in defining the content may be solved by re-addressing 

the intended concepts. y s
Lack of focus on the tasks at hand at the early stages of exhibit 

development can lead to problems arising at a later stage, thus 
causing extra work at a busy time. y/ /

y
Lack of focus hinders the content development of exhibits. \ / / V /
Lack of focus may contribute to poor design scheduling. / x/
Unresolved or incomplete stages of development can shift the 

focus of work from a necessary sequence of stages. y / r

Lack of focus may lead to exhibitions being developed ad-hoc. 
This circumstance can be frustrating and inefficient for team 
members. / y

s

Budget constraints can force the exhibition development team to 
examine concepts and content and so make them more focused. y y
Lack of continuity in staff members working on a project can 
result in the final exhibition differing greatly from proposals 
established by previous team members. y y
Designers may be asked to fulfil a number of roles during the 

development of the exhibition. Carefully definition of the 
designer’s role (especially if they are contracted) may help their 
performance. / / y
Lack of collaboration from the designers can force an exhibition 
team to accept an exhibit which they may feel is a compromise on 
their original objectives, because there are no longer enough 
resources to make the designers redevelop the exhibit. / y
Lack of collaboration between designers and fabricators may 
result in an exhibit which does not fit in with the rest of the 
exhibition. /

y y
Control over in-house designers should be formalised. /
Using in-house design and fabrication staff engenders a feeling 

of ownership of the finished exhibition within the organisation. n/ y
Lack of acknowledgement by designers of a problem can create 

a last minute emergency, with a possible compromise of 
communication. The problem will be exacerbated if the exhibition 
development team has not made provision for structured updates 
from designers during the fabrication stage.

y
/

Designers who work collaboratively with in-house teams achieve 
more successful exhibits. / ' s/ .
Formative evaluation can help to identify problems (and 

successes) of proposed exhibits. J y
Follow-up meetings to formative evaluation can help to ensure 

that results from the evaluation influence further exhibit 
development. y
A structured formative evaluation programme can help to ensure 

that all team members are aware of the process and progress of 
studies and ensure that evaluation findings are input into the 
exhibit’s development at an early stage.

y y



Process Team Resources
Exhibits can be successfully developed from the formative 

evaluation stage without further testing. However, some exhibits 
would benefit from testing amendments before progressing to the 
final build.

/
/

y
/

Exhibits which do not require fabrication by in-house staff can be 
tested independently of a structured evaluation programme. y y
The formative evaluation programme needs to be flexible in order 
to provide resources for exhibits which need re-testing. 
Additionally, new exhibits which would benefit from formative 
evaluation may be incorporated into the exhibition proposal. y y
In some cases, formative evaluation can help the exhibition 

development team to evaluate the concepts and revise them if 
necessary.

y/ y
Lack of commitment and poor scheduling results in formative 

evaluation not being incorporated effectively into the exhibit 
development process.

y y
The process must allow a stage for the exhibition development 

team to explicitly focus on the findings from the evaluation to 
ensure that the results are incorporated into exhibit development. y
The degree to which results from prototype trials can be 
incorporated into the exhibits can be limited because of the late 
stage at which a prototype test is conducted and the commitment 
of time, money and effort committed to already existing exhibits.

<

/

/

y
Running user trials in the exhibition before opening can provide 

opportunities to make necessary changes in order to ensure the 
smooth running of the exhibition, saving future resources. y
Poor planning, between team members, for conducting formative 

evaluation at an appropriate time can result in wasted survey 
efforts. y /
Unwillingness to accept the results of formative evaluation by 

some team members can lead to unsuccessful exhibits being 
developed and resources being wasted.

y
Inflexibility by senior management regarding key concepts, such 

as the name of the exhibition, can lead them to cling on to 
redundant concepts, which can create uncertainties and 
misunderstanding for the exhibition development team, when they 
are developing concepts in a flexible manner.

J y
A flexible approach from fabricators allows additions to be made 
to exhibits in the late stages of construction. y
The flexibility of a team to adapt an exhibit's concepts, when the 
original ones are seen to be unachievable, allows development to 
proceed successfully without drawing on further resources.

y
/ y

Keeping ideas open during the content development stage allows 
team members to draw on a wide range of ideas. y > y,
Flexibility in scheduling the fabrication of exhibits can help to 

accommodate existing delays in the schedule. y y.
Adapting to radically different plans or ideas at the concept stage, 
rather than later on, can prevent wastage of resources. y y
A flexible approach is bounded by resources. It can also be 
bound by fixed ideas and a lack of confidence to experiment with 
new ideas within the team. y y



Process Team Resources
Awarding construction contracts to companies who win on cost- 
effectiveness alone may not always be a money saver. Time 
wasted in putting right their mistakes, disputing details, their 
learning the ropes and teams managing them can cost more than 
the initial savings.

/ y
Failure by individual team members to focus on particular issues 
results in a poor finish to the final exhibits, which may then need 
amendment.

x/
/

Designers’ attitudes to problems are often positive to a certain 
extent, but beyond certain points they were unwilling to negotiate. / y
Lack of responsible decision-making early in the schedule can 
lead to problems later on, when time is at more of a premium. y f y
Raising and addressing issues at an early stage in the schedule 

facilitates finding solutions. Issues which are raised and not 
addressed remain problematic. / *

Allowing a period for seeking advice and information from others 
who have carried out similar exhibits, or who are in the process of 
doing so, can help an exhibition development team to improve V 
their development process and thus the final product.

/ y
Making amendments to working practices after problem-solving 

can ensure that problems do not arise again. y >
Ignoring potential problems can lead to a more troublesome 

situation at a later stage and so seriously affect the content and 
aesthetics of the exhibition. / y
Being over-cautious can be time-consuming. / v/ /
Early ordering of novel materials can help to avoid last-minute 

rushes with unusual items. y '  vX
The flexibility of staff can help to overcome challenges, because 
it allows them to divert time, ideas or resources. y, /
The resolution of ongoing problems may need the support of a 
higher status staff member or outside help. y y y/
The recognition of the strengths and weaknesses of a team can 
help to identify possible gaps in skills, which can then be filled. v/
Within the team, non committal attitudes regarding the potential 

communication problems of exhibits can reflect a lack of 
commitment to the visitor. A team may go so far in attempting to 
communicate their intended messages. Beyond that, if the visitor 
cannot interpret the intended message, then this is seen as the 
visitor’s fault. This type of attitude needs to be redressed within 
the team.

y
Lack of decision-making during the content-development stage 

can allow fabricators to develop a content that suits them and not 
necessarily the visitor.

y y y
A focused approach by all team members working towards the 

same goal helps to ensure the successful development of the 
exhibition. y y7
Support exhibits may be classed as lower status exhibits and are 

then not developed fully and consequently may become 
ineffective communicators. y
Exhibits added to the exhibition content at a late stage and at a 

lower status run the risk of not being included in the exhibition. y y



Process Team Resources
Overloading of work due working on simultaneous projects can 
lead staff members to prioritise certain exhibitions. In this 
situation, exhibitions which are not seen as causing problems 
receive less attention than others.

y y
When exhibition development is already advanced, involving new 
staff members on a temporary basis to conduct work to develop 
extra exhibits can negatively affect team spirit. It can be difficult to 
co-ordinate extra development work effectively.

y y
Introducing the idea that the exhibition needs another layer of 

content at a late stage can lead the team to become fragmented 
in their approach. This is because it is not a priority to work on 
any new layers collaboratively because there are existing exhibit 
proposals needing joint attention. /

y y
C4: Budget issues / y
Budgets should be allocated clearly at an early stage. \ /
If exhibits are expensive, and there are to be few of them, the 

exhibition development team should strive to make them 
accessible as group activities \ y
It may be false economy to shoulder the management costs of 

complicated exhibits which are contracted out. It may be more 
cost-effective to pay the contractor company to take the 
responsibility for the co-ordination of their development.

y y
It may be false economy to offer the contract to the lowest 

bidder. Experience, reliability and resources should be influencing 
factors. y

y
Sponsors should be kept in touch with progress. v /  .
The hidden costs of attempting to obtain donations may override 
the benefit. The worth of the donation should be estimated 
against the resources available. v / y
Allowing creative freedom in the initial stages of exhibition 
development can create frustration when items which are 
imaginative need to be amended or dropped so that the exhibition 
is within budget.

v / y
y

Allowing creative freedom, without budget constraints, can help 
to develop innovative and exciting exhibits. v /
Forcing an exhibition development team to make cuts to bring an 

exhibition project within budget can force them to prioritise their 
ideas. Creative conflict can help team members to state which 
exhibits are important to them and why. This can help to build 
team respect.

v /
Team members should make those responsible for spending the 
budget aware of hidden financial resources related to the project. 
This stands even if those responsible for the budget do not have 
personal access to these funds.

y
y ' .......

y'y
Delays in the schedule incur extra costs. s y y
Clear responsibility for the budget is essential. \S
Clear control of the fabrication schedule is essential, whether the 

fabrication is in-house or external.
A Project Manager may not always accept or support the 
development that s/he has commissioned. y
A negative bias in the approach to teamwork is made evident by 
lack of co-operation and reluctance by individual team members 
to take responsibility for certain aspects of the development. y

/
y

The Project Manager should encourage positive behaviours, 
such as collaborative teamwork. v /

A high status team member can exert influence over decision
making processes or delay the process, so affecting resources. 1 /



APPENDIX 10: EXAMPLE OF AN EXHIBIT TEMPLATE SHEET



EXAMPLE OF AN EXHIBIT TEMPLATE

Zone: Home Zone

Exhibit Title: The Kitchen

Message:
Working scientifically involves using all the senses to notice patterns and details 
and to so rt

CSF Relevance:
Strand
Life and Living

the Physical 
World

Sub-strand Level
Structure and 1
function
Electricity and 1 
magnetism

Learning outcome
Use the senses to 
investigate objects 
Identify common 
electrical appliances 
and their power 
sources.

Description:
Role Play
A comer of a kitchen from a period between the 1920’s and 40’s is set out with the 
following equipment, appropriate to the time:
A cooker, a cool box, a meat rack, a table & chairs, a sink with drying rack , a dresser 
with non-breakable crockery, cupboard, cutlery, rolling pins, wooden spoons, bowls, 
kettle, cake trays, balance scales, recipe cards, egg containers, egg carriers, fake food 
(with as naturalistic weight as possible).
All working surfaces are set at children’s height.
At a higher level shelves display a range of products appropriate to the period.
Hands On Exhibits
Outside the role play area, but still physically associated are a number of hands on 
activities which explore the way things work and how it has changed through time.
1. Tools for the Job: A display of different tools for the same job, with some obvious 
and others not so easy. An answer will be available (a photograph of someone doing 
an activity with one of the objects). The ‘jobs’ could include beating, cutting, paring, 
mixing. Eg Mincers: 3 significantly different mincers from different periods in time 
are set so that visitors are able to turn their handles, although one might be an electric 
one that operates at the press of a button. Playdough can be loaded into the mincers 
and ‘minced’. Visitors should not be able to touch the play dough (ie it should load 
automatically). All working parts of the mincers should be on view but not touchable. 
3. Smelling boxes: A set of 5 ‘smelly boxes’ contain synthetically-made smells such 
as lemon, smoked bacon, biscuits, chocolate and smelly cheese. Lift up flaps hide 
illustrations of these items, with the word handwritten in lower case alongside it. The 
children, smell the box, then lift the flap to see whether the guess is correct.
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Graphic requirements 
Photographs
Photo of a man smelling his cooking in the kitchen. Text:

Working scientifically involves using our senses to notice details and 
patterns and to sort things.
This man is using his senses to help him cook.
What different smells can you find in the kitchen?

Of tools being used (Tools For the Job)

Illustrations
For smells

Video footage

Text panel 
Adult
Information relating to roleplay and how it is important in children’s 
understanding of the world around them. Text:

Let’s Pretend
By acting out different jobs and situations children can learn 
without the fear of getting it wrong. Children can explore the 
world around them in a safe place. They can practise how to get 
along with others, and try out new ideas and words while using 
their imaginations.

Tools for the Job Leading questions:
What are all these used for? Lift the flap to find out.

Smell boxes Leading questions:
Can you guess what these smells are? Your nose will know and 
you can check by looking to find if you are right.

Audio requirements
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Activities:

Level A
Role play using the equipment, eg. make tea, wash up, follow recipes, cook and bake. 

Level B
Smell the different scents 
Guess what they are.

Level C
Tools for the Job: compare the amount of effort required to operate tools of a similar 
function which have been used over time.

Components:
Item

Cost
Video 
Game 
Display -/

Technical requirements:

Objects: New items
Domestic equipment.
Objects: Collection Items
Old domestic technology equipment.

Total Estimated cost 
Reference contacts:
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