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It is almost ten years since I wrote the papers “Visitors’ use of computer exhibits: findings from five gruelling years of watching visitors getting it wrong” and “Everything we currently know about making visitor-friendly mechanical interactive exhibits” and it is high time I got around to up-dating them with the many new lessons I have learnt during subsequent projects. 
New lessons learnt

Lesson 1 - A perfect exhibit is a symmetrical 4-point star

The development of any exhibit (or indeed of any exhibition) is shaped by various competing forces (for better or worse). In most projects these seem to coalesce around four constituencies: 

i) Design – the desire for the exhibit to look beautiful, dramatic, fashionable and for it to be built to a high standard

ii) Visitor needs – the desire for the exhibit to be appealing, accessible and genuinely educational for a realistic  target audience

iii) Innovation – the desire for the project team to take risks and do something original and unique
iv) Content – the desire for the exhibit to include well researched content, aligned with the broader aims of the exhibition and of the museum
Successful exhibits (and indeed successful exhibitions) are produced when these four forces are in perfect balance with each other - none of them being either too weak or too strong. I often represent this ideal approach as a symmetrical 4-point star. Failure in interactive exhibit development can nearly always be traced back to an asymmetrical 4-point star.  It is important to ensure that the team includes knowledgeable and experienced advocates for each of these constituencies who are able and willing to argue assertively for their area of expertise. 

Lesson 2 – Learn from the APE’s

If we are ever to move beyond a never ending cycle of trial and error we need models that describe the characteristics of successful interactive exhibits. This way we can consolidate what has been learnt from other project and avoid having to learn the same lessons over and over again. The Active Prolonged Engagement project run by the Exploratorium in San Francisco aimed to do just this by exploring the design of exhibits which were successful in engaging visitors in extended open-ended investigations and discussions with other visitors. 

To very briefly summarise the key conclusions from this outstanding research project:

· Delight visitors rather than confounding them – visitors expect to experience odd things in museums and so it is hard to engage their attention through surprise. Providing something beautiful is often much more effective
· Do not overwhelm visitors will an initial array of choices; instead provide an intuitive starting point that quickly draws them in to increasingly complex and challenging activities. This is what computer game designers have been doing for many years
· Provide enough options of things to do so that visitors with more prior knowledge of the content can use the exhibit in different but equally satisfying ways as those adopted by visitors with less knowledge. Again something that computer game designers know well with the addition of hidden extras and carefully layered activities of increasing difficulty
· Design exhibits where visitors can interact with the core phenomenon without causing it to disappear or degrade. Often an interactive exhibit provides visitors with the experience of a phenomenon e.g. a simulated tornado but as soon as the visitor changes any of the parameters the phenomenon disappears. In the case of the simulated tornado reaching into the space to touch the tornado causes it to disperse. 
· When designing multi-user exhibits ensure that the interaction of one visitor does not interfere with the experience of another visitor. Multi-user experience can often be hugely frustrating for visitors when they lose control over the experience. 
· Labels should provide challenges and suggested goals rather than instructions and the role of explanations should be down-played. 
· The exhibit design should encourage visitors to devise their own questions and encourage visitors to seek answers to these questions through interacting with the exhibit rather than by reading the label
The Active Prolonged Engagement project only included exhibits about physics but I think the applications of this research are far wider. Whether you are designing interactive exhibits about history, art, technology or science; whether you are designing mechanical, electro-mechanical or computer exhibits; whether the exhibit is simple or complex I believe there are important lessons to learn from the APE project. 
Lesson 3 – They don’t mean to but they do; social interaction is not always a good thing

One of the most interesting findings from the APE project (and supported by other research by Kevin Crowley and his team at the University of Pittsburgh) is that social interaction at an exhibit does not always enhance enjoyment and learning. Indeed sometimes social interaction is highly detrimental. There are two ways in which this can happen. Firstly where one visitor degrades the experience of another visitor destroying what the first visitor has created or preventing them from gaining access to the core experience in the first place. Secondly problems arise where others – often parents - provide inappropriate “support” for children. For example adults can inadvertently attenuate children’s exploration and investigations by “showing them the right answer” or by moving them away from exhibits that they do not feel comfortable talking about. 
A classic example of the first of these problems comes from the APE project. Spinning Patterns was an exhibit consisting originally of a rotating disc covered in sand. The idea was that visitors would use a variety of tools to create symmetrical patterns in the sand but what actually happened was that each visitor obliterated what the previous visitor had created. The answer to this problem runs counter to much of the current thinking in exhibit design – create smaller individual exhibit stations that can only be used by one person at a time. I have come across similar problems where visitors are expected to compare and contrast two different outputs from an exhibit – e.g. different materials inside two different “feelie boxes” or the difficulty of lifting a weight using two different pulley systems. With the best of intentions visitors decide to share the experience with a companion each visitor using just one of the controls but never realising there is a difference between the two and so missing the entire point of the exhibit.  
Lesson 4 – Suspend that judgement if you please

The great philosopher of education John Dewey was one of the leading proponents of placing experience at the core of all education. All genuine education he believed is base upon experience. As such he is often quoted as one of the key influences on informal education in general and on the development of interactive exhibits in particular. It is therefore surprising how few of his recommendations are actually applied to the design of interactive exhibits since he provides very detailed descriptions of the characteristics an experience must have for it to be truly educative. Although Dewey believed all learning is based in experience he was equally clear that not all experience is genuinely or equally educative. One factor which he highlights as being vital for the process of learning is “suspension of judgement”. In How we think (1910) Dewey argues “if the meaning suggested is held in suspense, pending examination and inquiry there is true judgement. We stop and think, we de-fer conclusion in order to in-fer more thoroughly. Taken merely as a doubt an idea would paralyse inquiry. Taken merely as a certainty it world arrest inquiry. Taken as a doubtful possibility it affords a standpoint, a platform, a method of inquiry”. This I believe is exactly what we need in engender in visitors at interactive exhibits. Certainly we do not want to utterly and irrevocably confound them but neither do we want them to instantly assume that they have the answer for where in such a situation is the challenge that makes the experience intriguing and where is the motivation to invest any time in the experience? 
Often times I have come across interactive exhibits where little or no educational benefit is gained because the design fails to constraint the visitor into suspending judgement and thinking about what to do or what they are experiencing. This is where the exhibit provides nothing more than physical exercise for the visitor – something which could have been better and more cheaply provided by a piece of playground equipment or a toy purchased in a shop. 
Just one of many examples of this problem is shown by an exhibit from the old Launch Pad gallery at the Science Museum, London. Hot and Cold is an exhibit consisting of an array of panels made of different materials – plastics, metals, stone etc. The idea is that visitors touch the different materials and notice that they feel as if they are at different temperatures but see that the attached thermochromatic strips show that they are actually all at the same room temperature. The problem is that visitors do not notice the thermochromatic strips and simply assume that the different materials are at different temperatures. Nothing about the design of this exhibit leads them to suspend their judgement instead they merely draw an instantaneous conclusion and walk away.  
Lesson 5 – Play is learning … provided it is the right sort of play

Engendering playfulness among visitors is the core to a successful interactive exhibit. But not all play is the same and research has shown that it is important to encourage the type of play that best supports the particular educational aims of the exhibit in question. Research by Corinne Hutt in the 1960s and 1970s suggests that there are distinct categories of play among children. Hutt identified three main types of play

i) Epistemic (problem solving, exploration, production) often described as the child thinking “What can I do with this object?”
ii) Games with rules (co-operation, competition, games of chance and games of skill) - “How well can I do this task?”
iii) Ludic (symbolic / fantasy play, repetitious play) - “This is what I can do with this object”
Each form of play can promote learning but when it comes to the design of interactive exhibits it is vital to be clear what type of play is required to engender learning at this particular exhibit. For example most of the exhibits found in Children’s Museums and many in historical museums need children to engage in Ludic based play e.g. fantasy and role play. By contrast many of the interactive exhibits found in science centres and museums of technology (although by no means all) require children to engage in game play or epistemic play. Problems arise when the design of the exhibit inadvertently draws children into patterns of play that undermine the educational objectives. An example of this problem was found in a study by Leonie Rennie and Terence McClafferty. The exhibit consisted of a wooden table on the top of which was printed a picture of a garden containing a maze. The aim of the exhibit was to move a magnetic counter in the shape of a dog through the maze using a magnetic wand suspended underneath the table thereby providing children with the experience of magnetic force acting over a distance and through intervening non-magnetic materials. However what Rennie and McClafferty found was that children largely ignored the magnetic wand and instead focused on a fantasy play about dogs in gardens. The trivial but highly familiar surface details of the exhibit misled children into Ludic play while the educational aims of the exhibit required them to engage in Epistemic play. The result was a very trivial experience which frankly could have easily happen at home or in school, instead of the much more remarkable experience the exhibit designers were hoping to provide.  
Lesson 6 – beware of false friends
The magnetic dog and maze is an example of a problem I often call false friends. This term comes from the field of language teaching and originally refers to pairs of words in two languages that look and/or sound similar but which differ dramatically in meaning leading people to choose completely the wrong word because it is similar to the one they are familiar with. 
In the context of interactive exhibit development I am using the term false friend to refer to situations where the “surface” similarity of an exhibit’s design to something else familiar to visitors leads them to drawn mistaken inferences about the purpose or operation of the exhibit. 
Another example of false friends was an exhibit which aimed to get visitors to work collaboratively with each other at different computer terminals via a video-phone link. The project team decided that the video-phone should operable via the following sequence of actions: i) visitor 1 picks up the telephone handset at computer terminal A; ii) visitor 1 touches the live video image of visitor 2 at terminal B; iii) the telephone at terminal B rings and visitor 2 picks up the hand-set; iv) the video-phone link between terminals A and B is established and visitors 1 and 2 converse. This would seem a perfectly sensible way to arrange the operation of a video-phone after all it is approximately how a conventional telephone works. The problem is that the appearance of a telephone handset in the context of a museum gallery was an interesting example of a false friend. What happened was that as soon as a visitor arrived at one of the terminals and saw the telephone hand-set they immediately picked it up and held it to their ear. Even though no sound came out of the hand-set visitors persisted in holding the handset to their ear thereby ensuring that their terminal was permanently engaged and nobody could contact them. The false friend here is the telephone handset which looked not like a conventional phone but like the sort of audio commentary frequently found in museum galleries. 
Lesson 7 – The strange things inside visitors’ minds
False friends are a particular example of a wider issue in interactive exhibit design – conceptual models. When designing an interactive exhibit it is vital to consider (and to evaluate) the conceptual model the visitors are likely to hold about its operation – i.e. how visitors think the exhibit actually works. It does not matter if this conceptual model differs somewhat from how the exhibit actually works provided that the model still allows the visitor to make useful predictions about how the exhibit will respond to a particular input. Problems arise when the visitors’ conceptual model leads them to make inaccurate predictions. The classic example of this is the tornado exhibit at the Exploratorium in San Francisco. In this exhibit visitors can watch and gently interact with a simulated tornado created using a mist generator, fans and a care fully-shaped enclosure (www.exploratorium.edu/cmp/exhibits/t/tornado.html). However many visitors assume incorrectly that to generate the tornado they must climb inside the enclosure and run in a circle. The result of this is to prevent the tornado from ever forming and hence negating the entire purpose of the exhibit. 
Lesson 8 – A picture is worth a thousand words; a moving image a million

One of the biggest challenges when designing mechanical interactive exhibits occurs where visitors have to follow a particular sequence of actions in order to generate the core phenomenon. To some extent the sequence of actions can be indicated through clever use of affordances and constraints but there are definitely limits to what can be achieved via this approach. An alternative approach would be to design the exhibit with a series of interlock mechanisms so that you cannot do step 1 until you have completed step 2 and so on but often visitors will not realise that a control is not responding because they need to do something else first and instead assume that the exhibit is broken. Even if you can successfully design an interlock mechanism that visitors understand you are likely to have ended up with an exhibit that fails to provide the sort of open-ended exploratory experience that the APE project showed to be so important. Of course you could simply provide a very lengthy label but the chances of visitors paying any attention to it are low and anyway the challenge of actually describing in words what you need visitors to do is often daunting in the extreme. 
Yet there is an approach to tackling this problem which has proved to be immensely effective – using video labels. Complex instructions can be provided very quickly and in a form accessible to a very wide range of ages simply by using a 30 second looped video clip displayed next to the exhibit. The video consists of someone demonstrating how to begin the interaction. There is no need to provide exhaustively detailed instructions. Rather you simply need to get people started and to give hints as to what the ultimate goal might be leaving visitors with the freedom to explore further with variations on of this initial approach to operating the exhibit.  
An example of this approach was the use of a 30 second looped video label on the Turntable exhibit – where visitors can experiment with changing angular momentum to alter the speed of rotation. Prior to the use of a video label most visitors simply stood on the rotating platform and spun themselves around without changing the position of their centre of mass and so failed to experience the dramatic change in rotational speed that the exhibit aims to illustrate. Most visitors thought that this exhibit merely showed that “you get dizzy when you spin around”. Introducing the video label significantly changed visitors’ experience of and learning from the exhibit with most visitors successfully experimenting with changing their centre of mass and experiencing the remarkable effects that this caused. 
For further information about these and many other lessons I have learnt about the design of effective interactive exhibits see the following papers and web sites.
Everything we currently know about making visitor-friendly mechanical interactive exhibits; B Gammon; The Informal Learning review no. 39 (Oct/Nov 1999) available at http://www.informallearning.com/archive/1999-1112-a.htm  accessed 20 March 2008
Visitors’ use of computer exhibits: findings from five grueling years of watching visitors getting it wrong; B Gammon; The Informal Learning review no. 38 (Sept/Aug 1999) available at

http://www.informallearning.com/archive/1999-0910-a.htm  accessed 20 March 2008
I would also strongly recommend visiting the Exploratorium Fostering Active Prolonged Engagement web site at www.exploratorium.edu/partner/ape/ accessed 20 March 2008
I have also included examples of my favourite interactive exhibits on my web site at www.bengammon.com/advice.html 

Ben Gammon
benjamin.gammon@btinternet.com 
www.bengammon.com 
March 2008

PAGE  
1

