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User experience (Ceri Williams, Ynys Môn Council/Beaumaris Gaol)
1. Introduction

Beaumaris Gaol is a Victorian prison based in the town of Beaumaris.  The prison was built in 1829 and was also used as a police station for a time during the late 19th century and the 20th century.  The site was opened as a museum during the 1970s and has been interpreted to reflect its history as a Victorian prison and also a police station. Beaumaris Gaol has many unique features which means it holds a high status amongst prison museums throughout the UK.  It holds the only treadmill in its original location throughout the UK and as it has been mostly unchanged since it served as a prison, is an authentic representation of prison life during the 19th Century.  

2. Digital Interpretation

At Beaumaris Gaol there are three levels of interpretation.  The primary method makes use of information panels mounted onto the walls of the prison with text and images offering an insight into the history of the prison.  As a secondary level of interpretation, visitors receive an audio guide upon arrival to the Gaol and tour the building as directed by the audio guide. Our third level of interpretation is factual folders which contain additional information from the history of the building and copies of archival documents.  This third level is for those wishing to seek more information.
Increasingly museums are looking to digital interpretation to enhance the information provided and also offer a different user experience.  Anglesey Museum Service aims to be up to date with the latest advances in digital interpretation whilst ensuring a balance with the historical integrity of a building.

iBeacons are a solution that some museums have used as their digital interpretation, as they are unobtrusive to their surroundings and can offer a variety of information which can be tailored to all learning styles.  During August 2014 the National Slate Museum at Llanberis installed an app using iBeacons to trigger information.  They have used existing content and reappropriated it and have also used content that was no longer accessible to the public such as audio and educational worksheets.  As part of the app they also include an educational section which allows schools to interact with the app. Having visited and used the app it does offer an added value experience. 

One particularly interesting outcome at Llanberis is that it allows access to activities such as the slate splitting demonstrations through video.  The former quarryman working at the museum has been filmed carrying out the demonstration and this appears on the app as you pass the quarrymen’s workshop.  The slate splitting demonstrations are timed and have limited spacing, thus by having a video users can still interact with this activity (although not to the same level) throughout their visit.  In the past actors have been employed to provide performances of the characters who inhabited the Gaol.  However, due to budget restraints it is no longer possible to have actors at the site for any length of time. In the same way as the slate splitting demonstration, the iBeacons could offer the possibility of providing access to permanent living interpretation, through videos of actors performing. Interacting with living interpreters can offer a very good visitor experience; videos may not offer the same level of interaction but could offer a way of bringing the people’s stories alive.
In general many visitors to museums spend only a small amount of time reading each panel and information leaflets; the iBeacons could offer an alternative way of presenting information – audio, video, scans of original documents, shorter bursts of text, which, for some visitors, could increase their time spent in certain sections.    

3. Visitor Survey
It is essential when looking at introducing digital interpretation to a site that the users are consulted at all stages.  If further funding is secured for implementing a project of this kind, further consultation will be carried out, as well as piloting.  The surveys were conducted during the week of the 28th of July 2014 and were conducted at Beaumaris Gaol.  This time of year is traditionally our busiest time.  We asked a variety of different visitors to take part in our survey in order to get a broad balance of views.  We did not survey non-users which would need to be done before implementing a further project in order to gauge if iBeacons would attract non-users.  However, for the purposes of this document it was felt that our current visitors would provide the information required.

In all 25 surveys (please see appendix) were carried out, with different groups ranging from families, young couples, older group visitors, teenagers, families with young children and older couples.  All apart from one survey stated that they would be interested in interacting with digital interpretation. The content people wanted to see on the app was, to a large degree, the content that we have available already on our interpretation panels and on our audio guide. One family stated that if it was on a smartphone or tablet their children would be more likely to read it. This would be in keeping with the method used at Llanberis of re-appropriating existing content at the beginning and installing bespoke content once established.  Other suggestions were videos of the characters in the Gaol – inmates, gaoler, matron etc. and games.
With regards to accessing the application, the majority stated that they would prefer to download the app at the site rather than downloading before visiting.  This would require a Wi-Fi connection.  At present the Gaol does not have Wi-Fi connection so this could be an issue.  One solution could be to use Wi-Fi points already existing in Beaumaris itself, or install Wi-Fi to the building.  Both solutions would have cost implications.
Those who answered that they didn’t own a compatible device stated that they would be happy to hire a device for a returnable deposit.  The storage and upkeep of those devices at a building such as Beaumaris could be problematic and research into this would needed to be carried out.
4. Conclusion

From this study it is clear that most visitors would be happy to interact with an application at our site.  The content created for use on this app would need to be piloted in order to ensure quality of content and an added –value element.   As a museums service we would wish to ensure that a balance was met between interacting with the app and the interaction with the building itself.  
We would hope to see a variety of content on the iBeacons that would offer added value to the visit, a way of interacting with our visitors and an educational element.  As a bilingual authority we would need to ensure that all content could be delivered bilingually and as we receive a large number of foreign visitors we would also wish to offer alternative languages.
In order to progress with a project of this type, funding would need to be sourced as the museums service does not at present have a digital content budget.
Performance Research (Ffion Haf Jones, Bangor University)
1. Location

Beaumaris Gaol is a location that is full of history and intrigue and a playful performance device would certainly benefit and enhance the visitor experience.

As you walk through the gaol’s cells and rooms an echo of the past is felt throughout. The men’s workroom, whipping room and drunks’ cells are present and on the other side of the gaol, the women’s workroom, kitchen and nursery are situated. On the first floor the governor’s office stands prominently amongst the cells and medical beds and empty rooms. Outside a prisoners’ exercise yard and prison well and pump house are situated, allowing visitors to experience the life of the prisoner’s world inside and out. There is a world to be explored visually and imaginatively and iBeacons could certainly be the way forward to allow visitors to re-visit the life of the Gaol’s past.

2. Structure 
Currently the geography of the Gaol can be confusing to follow; the challenges presented can affect the visitors experience as you are trying to work out where to go next. Audio devices are handed out with small numbers on rooms to guide you through but no narrative structure is presented to encourage the visitors to delve into the imagination. The experience is fractured rather than immersive and characters and scenarios could support this experience to allow visitors to be directed more clearly around the space. Visual characters, such as the governor, could lead us through the Gaol on a smart phone device, for example. 

· On arrival, visitors could install the app on their smartphone device or equipment on loan from the Gaol and choose their preferred language
· On entering the ‘Entrance Hall’ the first iBeacon could trigger the ‘introduction of the governor’. Welcoming us to the gaol and presenting himself as our guide for the day. Visitors would be encouraged to roam the rooms as they wish but certain rooms would be triggered by iBeacons to enhance the visual and imaginative experience. (Piloting the work practically will allow experimentation and trailing to take place to see if visitors can roam the gaol freely or be guided aurally with supporting visual stimulus in certain rooms).
· When approaching targeted rooms, the governor could introduce the room, and a visual clip would appear of prisoners working and being supervised by staff. Information would be given about the daily tasks the prisoners had to undertake in these specific rooms and the stories witnessed here. In other rooms, practical tasks could be encouraged for visitors to try their hands at various activities in the gaol, interactive experiences that could work well with children and young people. 
· Visuals of the gaol as it currently looks could be presented, before a character appears on screen and then onto an archived image of the gaol. Through allowing visitors to experience the location as it is today and then onto the past we can layer the reality of space and time to share archived material of the location’s history.
3. Young people and education

Through guiding and encouraging visitors to experience the several different rooms through the interactive device a quiz could be introduced at the end of the tour to see how much visitors had learnt from the experience. A sense of competition and gaming allows the visitor to be active in the learning process and provide a broad overview of what has been presented.
For early years iBeacons could trigger games in different rooms, ‘who’s who games’ where the visitors would have to guess which uniform suits which character and the opportunity to colour in characters at the end of the tour. This would encourage children to learn about who worked in the gaol and what were the different roles and responsibilities. 
4. Practical Input

Time to trial and develop ideas is important as hands on experience and feedback is essential to conclude experimentations for the development of this project.  Piloting a variation of material will enrich the visitor’s experience as the iBeacons can trigger a variation of different material to be shared with visitors. Material to trial with different age ranges will be important to make the applications user friendly and to trial different languages and practical ideas that work with the geography of the space.

A narrative will need to be constructed as well as actors employed to film scenes. The material would need to be edited, to enable visitors to select existing aural and archived material with the new developed application. As a director, I am aware of the time that is needed to produce material with a collaborative writer and professional actors and to ensure quality is produced and shared.
Gaming development will be a factor to consider with the technical time and application produced.
Technical Evaluation (Phil Stead, Cwmni Da)
Introduction
iBeacon technology  allows mobile apps to recognise when an iPhone is near a small wireless sensor called a beacon (or iBeacons). The beacon can transmit data to a device  - and visa versa - using Bluetooth Low Energy (BLE).
iBeacon Manufacturers
There are a number of iBeacon manufacturers including;
Bluecat
Bluesense
Estimote
Footmarks
Gelo
Qualcomm
Kontact
Laird
Sonic Notify

The iBeacons used for testing were those developed by Estimote, a Polish company who supplied Devloper Kits to Cwmni Da direct from the factory. www.estimote.com
Estimote offer 2 types of iBeacon

Dev Kit with 3 Beacons – 99$

· Default battery life 3 years; maximum life 5+ years

· ARM M0 Cortex, BLE, motion & temperature sensors

· Configurable UUID & broadcast range, up to 70m

· Over the air firmware & security upgrades

· Full iOS and Android compatibility

· SDK used by more than 25,000 developers

Dev Kit with 10 Sticker Beacons – 99$

· Cost-effective prototyping kit for nearables

· Pre-programmed with nearable-specific context

· SDK 2.0 - simpler, higher-level abstraction

· Full iOS and Android compatibility

· Only 3mm / 0.1" thick including adhesive layer

· ARM M0 Cortex, BLE, motion & temperature sensors

· Backwards compatible with Estimote apps and cloud

· Default battery life approximately 1 year
For the purposes of this project, we chose the standard iBeacons, as we believe that the 12 month battery life of the sticker beacons is insufficient for a permanent installation.

Testing / Performance Issues

Our initial tests showed that Estimote iBeacons could be a little inconsistent in performance. We found it difficult to accurately set coverage regions as the performance would change from day to day. The iBeacons were seemingly affected by environmental changes, and room conditions.  Our developers took steps to reduce mis-readings and set ranges and beacon positions which gave best accuracy. The performance and consistency greatly improved as a result. 
Installations with more than one iBeacon in near proximity was shown to be problematic. This was solved by reduced the coverage of individual iBeacons to its smallest level (1.5m plus ‘near’ setting on the esitimote administration app).  

Technology developments

Estimote have recently announced a firmware upgrade which will greatly increase battery life to an estimated 4 years. 

Estimote have recently announce a brand new software product: Estimote Indoor Location. This allows developers to easily map a physical venue with beacons installed and then retrieve users’ X,Y position within that space. Put simply, the Estimotes will be able to detect the users’ physical position and use this information within an app. The creative possibilities offered by this technical development are very exciting. 
App Design
Native content (content held within the app) allows for more immediate responses. We found that content held and accessed remotely (via youtube/soundcloud) makes the performance slightly more sluggish. 

While an online HTML design solution is practical as it allows for gaol administers to edit and update content via a content management system, the app performance is affected slightly. We recommend that the app is designed natively (ie coded specifically for ios). This allows full use of the devices features and functionality.

Our tests have shown that users do not enjoy using headphones. Most visitors arrive with company and a visit is a social event. The use of headphones was not a success as users soon removed the headsets to converse with others. 

It is important that users are given a visual or aural trigger to indicate the presence of a new beacon. Users should be allowed to ‘lock’ content and allow it to continue playing when out of range. For instance, if a user is playing an audio clip within a cell, but then wants to visit the shop, they should be able to continue listening if they chose.  

Partner Advice

Media

Our user tests suggest that audio could provide the most appropriate experience for interpretation of the gaol.  Video and graphic content can detract or disengage the visitor from the physical environment. Video could be used sparingly to supplement the visitor experience. Video should be filmed with the user experience prioritised. For example, the footage should not contain shots of objects and points of interest within the room. Users must be encouraged to look around and engage with the physical space, rather than multimedia visuals. 

We believe that an audio-only drama could be very effective at Beaumaris Gaol along with recorded ambient sound effects. The script should prompt users to engage with the building and environment. 
Games could be effective, especially targeted at younger visitors. A treasure-trail could be developed which provides clues to encourage visitors to find the next beacon for a further clue. An audio-based game would be the most cost-effective solution, and reduce the engagement issues created by graphically interactive games. 
Practical Advice
iBeacons should be placed at least 8 metres apart to reduce the possibility of signal conflict. The beacon emits a spherical signal, so we should also take vertical spacing into consideration, for example when one beacon is placed in a room directly above another. 
We recommend that all exhibition audio should be restricted to iBeacon application devices. Competing multimedia noise pollution can be confusing and disorientating.  

We would not recommend designing interpretations and exhibitions with the expectation that visitors will use headphones. The likelihood is that visitors will remove headphones to share the experience with their companions. 
Devices 
We found that the iBeacons perform efficiently on various devices.  Android/Nexus performance was consistent as was iPad, iPhone and mini-iPad.  

To avoid maintenance and administration issues, devices could be held on-site and loaned to visitors. One of the issues with iBeacon apps is that they are designed to work on location. Users who download the app at home to their own devices could be confused and disappointed to discover that the app does not function away from the gaol. Of course, the app could be designed to allow navigation and browsing remotely, but this would defeat the purpose of the iBeacons, which are location-relevant.

If the app holds a lot of multimedia content, the download could be very large. This is another reason why loaned devices could be an appropriate solution. 
A loaned-device solution would also be more cost-effective. The developer would only need to design for a single known-device, and there would be savings on responsive design provision. The testing period would also be shorter as the developer is working with a single known device.

We believe that an ipod-sized device would be appropriate at the gaol, as users can hold it to their ear and not impact on other visitors’ enjoyment. 

With future improved internet connectivity, a downloadable app would become more practical.

We suggest that any downloadable app would need to provide general content and information, with the ibeacon element clearly defined as a section of the app. Users should not be disappointed that the app only functions on site at the gaol. 

Summary and recommendation

We believe that iBeacons provide a flexible and appropriate solution for museum interpretation. We suggest that audio could be a more appropriate medium than video. We recommend offering devices for loan or rental at the venue. If an app is also made available for download on multiple devices, the app should contain enough non-iBeacon content to satisfy the user. 

