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Just-in-place learning
The learner is presented with multimedia demonstrations (i.e. mentoring) when it is needed in the workshop location where the student is working. This provides context-based learning outside of normal teaching hours, allowing the user access to resources that can be played on handheld devices. This is not simply just-in-time learning but the localized nature of the learning beacons allows us to extend this paradigm to ‘just-in-place’ learning – rather than accessing a large site of all available material the student is only presented with materials relevant to their location, i.e. the local workshops, as suggested by Mathew [2].
Results
The learning beacons are currently in use, and the initial results show that they are being used by 2-3 students a week. With a small test audience (~12) who are expected to use the material infrequently, this is considered an acceptable use rate. This is sufficient to justify a year-long study using the beacons, expanding the materials available. An unexpected result was that during an official health and safety audit the inspectors praised the project’s use as an adjunct to common health and safety practice.

Methodology
Five locations were equipped with BLE learning beacons that allowed students to access materials safety sheets, kiln programming manuals and videos showing how to operate equipment safety (all had had live safety briefings before being allowed to use the equipment). The students were also briefed about the beacons and supported in learning to access them through a focussed seminar session. Usage of the web resources was monitored using Google Analytics as direct arrivals at the web pages.
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The Physical Web
Launched by Google in 2014, the Physical Web [1] is an IoT project that aims to provide location-based information through Open Source technologies using Bluetooth Low Energy (BLE) beacons. The Learning Beacon project uses Eddystone beacons placed in each of the glass workshops. The technology is inexpensive and does not need any specialised wifi infrastructure. The beacons can be wall-mounted; their batteries can last for up to a year and are easy to replace.

Abstract
Health and safety is an important part of student education within a wide range of both engineering and applied art fields. The introduction of Internet of Things (IoT) technologies mean that it is possible to provide highly-localised health and safety information as well as short instructional videos detailing the safe operation of workshop equipment using mobile technology.
Each workshop was equipped with a Bluetooth LE (BLE) “learning beacon” that points mobile devices towards web pages. Students can download the Physical Web app on their mobile device and then use it to access the web page pointed to by the local beacon. The content can be easily updated so teaching staff can maintain the content and add and remove teaching materials as appropriate. 
Monitoring of the usage of the web pages showed that approximately 25% of the student cohort made use of this resource on a weekly basis
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1: The UriBeacon broadcasts a URL via Bluetooth LE
2: A mobile device detects the Bluetooth beacon
and connects to the URL via its own web connection
3: The URL can point to a website, an interactive
web location or a deep link in an app.
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