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This paper describes an ethnography of a call centre where help-line operators attempt to diagnose and fix problems with large office devices, e.g. printers. The help-seeker is generally the user of the device, at the site the device is installed, and often non-expert in the technicalities of the device. Diagnosis and repair is a collaborative activity between the user and the troubleshooter undertaken within two social work organisations, those of the customer and the troubleshooter. From the customers side there is frequently a dislocation between the site of the problem and the resources to fix it, since the customers telephone is often not located in the vicinity of the problem device. On the troubleshooters side, they have access to a variety of resources, e.g. an online knowledge-base, machines, other experts, etc.
The collaborative work of troubleshooting consists of a number of activities. These include the collaborative working up of a problem description from customers initial reports, which involves questioning, reformulating, and directing the user to perform tests on the machine. Translation is a central activity, between 1) customers terminology to descriptions of problems for which troubleshooters can locate solutions, and 2) from the technical terminology of machine and knowledge-base to terminology that the customer can understand. There is not one single standard for translation, rather the troubleshooters adapt their language to the customers exhibited competence. From this worked-up description of the problem, troubleshooters locate candidate solutions which they then instruct the customers through applying. Diagnosis and repair can be considered as a series of ongoing mediations: troubleshooters mediate between technology resources and customers and customers mediate between machines and troubleshooters. The distributed nature of the activity causes various problems. The troubleshooter has access to knowledge whereas the customer has access to machine and diagnosis and repair frequently involves physical manipulations of machine or its software from instructions over the phone. The troubleshooter only has limited access to what the customer is doing and must verbalise all instructions.
The ethnography emphasised the social nature of troubleshooting work and this understanding led to some inspirations for technology design to support such work along different dimensions, described in the paper: online support, between the customer and the machine, collaborative troubleshooting.
In terms of online support, we have developed an NLP-based interaction layer to support the translation of the customers language into that of the knowledge-base, using a rich synonymy mechanism, and the navigation of the troubleshooting solutions space, providing a flexible search mechanism based on the extraction of salient features from the knowledge-base contents.

We are currently working on how to reduce the dislocation between the customer and the support resources. A range of possible devices could be used to provide the customer with help including the machine itself, PDAs, etc. Also considering the machine as a shared device, we have developed a method to help people avoid trying out the same unsuccessful troubleshooting actions on a broken device.
For the collaborative troubleshooting, we aim to improve the effort required in the technical knowledge-troubleshooter-customer mediation through provision of a bi-directional shared representation of the problem, available to troubleshooters to ‘see’ users actions on machines and customers to visualise troubleshooters instructions.

