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Abstract

This short paper describes a research project which aims to co-design prototype Internet of Things
(10T) technologies with staff and students at a higher education institution in the UK. However, rather
than adopting a technical approach, which would perceive devices simply as ‘problem solving’
instruments, this project seeks to engage with critical approaches to loT through the use of
speculative methods (Ross 2016), such as “‘design fictions’ and ‘objects-to-think-with’. This approach
is intended to surface crucial conceptual and ethical issues for education, such as the radical
intensification of digital networks potentially engendered by this technology, and the prospect of
increasing surveillance and diminishing privacy in an era of ubiquitous connection. These are
questions too often overlooked in the habitual forecasting and advocacy of ‘new’ educational
technology, but also in the engrained approaches to ‘solutionist’ (Morozov 2013) technology design.
This paper will outline the two initial stages of this ongoing project: firstly, the development of
preliminary 10T provocations; and secondly, the outcomes from co-design workshops with staff and
students. The preliminary 10T devices include: campus motion and sound-level sensors; live public
PC login feeds from across the campus; collated social media feeds from distance students; wearable
smart watches configured to receive feed data; a smart phone app with interactive functions that can
respond to feed notifications; and a web-based interface to visualise the range of data feeds. These
devices were produced to demonstrate specific, and provocative, educational applications of 0T
technologies, and to encourage responses from workshop participants. The second stage will describe
outcomes from two co-design workshops: the first with campus-based and distance students; and the
second with teaching staff at the institution in question (scheduled for November 2017). Grounded in
the themes of ‘presence’, ‘community’, and ‘surveillance’, these workshops are designed to elicit
critical responses to 10T technologies in higher education through the development of speculative
designs that 1) enact key issues for students and teachers by modelling practice, and 2) offer creative
alternatives to established design cultures by resisting, and obfuscating (Brunton & Nissenbaum
2013) the drive for “big data’ collection and its promoted efficiency gains. Drawing on these designs,
this paper will conclude with, not only the key challenges that students and teachers perceive in the
networked futures of higher education, but also creative visions for alternative technologies that can
approximate new ways of connecting the humans and ‘things’ involved in education.
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Research Context

Internet of Things (hereafter 10T) devices have been routinely hyped in higher education technology forecasting
(for example, the recent New Media Consortium Horizon reports, see: Johnson et al. 2015, Johnson et al. 2016,
Adams Becker et al. 2017), often focused on speculative applications, with overt links to commercial ‘tech
industry’ developments (for example, Asseo et al. 2016). Despite the radical intensification of digital networks
that such technologies would engender, alongside a significant escalation of potential ethical dilemmas related
to increasing surveillance and diminishing privacy, critical responses to the conceptual territory hailed by the
10T has been slow to develop in the field of education. Important work has begun to tackle the educational
implications of health monitoring devices and the so-called ‘quantified self’ (Eynon 2015; Williamson 2015),
while the notion of the ‘smart” environment and its relation to educational activity is receiving due critical
attention (Williamson 2017a). While these much needed approaches - drawing from a burgeoning area of
critical data and algorithm studies (for example, see Ziewitz 2016) - deal largely with approximate educational
futures, research focused on technical development, particularly in the area of learning analytics, is beginning to
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speed ahead with the establishment of frameworks (for example Lu et al. 2017), methods (for example Koren
and Klamma 2017), and small scale studies (for example Di Mitri et al. 2016) of 10T applications in education.
However, crucially, this technical development is grounded in specific disciplinary expertise: the ‘learning
sciences’ (Gasevic et al. 2015), deriving from educational psychology and computer science, and focused
largely on quantitative methods that seek the measurement and prediction of behaviour from data traces related
to educational activity.

Aims and Objectives

This paper will outline an ongoing project that is seeking to generate interdisciplinary perspectives on the design
of 10T in education, by attempting to bring together critical studies of contemporary networked technologies (for
example Beer 2009; Kitchin & Dodge 2011; Williamson 2017b), active participation from teachers and students
in higher education, and technical design expertise. For this purpose, this project draws on ‘speculative
methods’, which can bring ‘concepts of critical design, speculative design and design fiction from the social
sciences and from fields of art, design and human computer interaction to bear on digital education research’
(Ross 2016, p215). This methodology has been utilised specifically to encourage alternative forms of
technology design, that resist ‘solutionist’ approaches: those that recast ‘all complex social situations either as
neatly defined problems with definite, computable solutions or as transparent and self-evident processes that can
be easily optimised’ (Morozov 2013, p5). Central to this research is therefore the surfacing, through practical
design and modelling, 10T technologies that, rather than ‘solve’ predefined educational ‘problems’, embody key
issues perceived and experienced by students and teachers engaging with this area. The methods in this project
also draw from notions of networked surveillance, such as the ‘surveillant assemblage’ (Haggerty & Ericson
2000), as well as important work that has explored forms of resistance to increasing data capture, in particular
the notion of ‘obfuscation’ as a way of counteracting surveillance practices through an ethics of ‘concealment or
evasion’ (Brunton & Nissenbaum 2013, p164). As described below, this project is currently undertaking these
methods at The University of Edinburgh in the UK, with the aim of generating, not only insights relating to the
challenges that students and teachers perceive in the domain of 10T, but also alternative technology designs that
offer creative visions for the future ‘smart” campus.

Outcomes and Findings

This paper will describe outcomes and findings from two key phases of the project: firstly, the development of
preliminary 10T provocations to stimulate the co-design aspects of the project; and secondly, two co-design
workshops with staff and students undertaken at the University of Edinburgh in the UK. The preliminary
technologies developed for this project include a range of bespoke, small-scale hardware and software devices
arranged to demonstrate a number of functions and applications generally assumed within the scope of loT.
These include: campus motion and sound-level sensors; live public PC login feeds from across the campus;
collated social media feeds from distance students; wearable smart watches configured to receive feed data; a
smart phone app with interactive functions that can respond to feed notifications; and a web-based interface to
visualise the range of data feeds. Importantly, the specific arrangement of these devices was produced to
practically demonstrate some of the issues arising from the collection, analysis and presentation of educational
data with 10T technology. These include the tracking of both anonymous and identifiable student (and staff)
data, the ‘ambient awareness’ (Thompson 2008) of distant activity, and the ability to respond to network activity
in limited ways.

The second stage involves a series of co-design workshops with students and staff, intended to elicit critical
responses to 10T technologies in higher education in the form of speculative designs: models, outlines, or actual
devices (working or not). The first workshop involved teaching staff, and took place in November 2017. The
themes of ‘presence’ and ‘community’ were palpable in the responses from staff. Designs involved connecting
distance students with those on campus, particularly where more social aspects of university life were involved,
and where visual cues to emotional states or dispositions were not apparent. The speculative designs produced in
this workshop begin to surface two critical insights for the emerging understanding of loT technology in
education: firstly, key issues and questions for teachers (and students), enacted in practical models of loT
systems that can demonstrate potential functions and effects; and secondly, creative alternatives to established
design cultures of efficiency and ‘solutionism’, that work to surface and ‘problematize’ 10T applications.
Grounded in the theme of ‘surveillance’, the second workshop, scheduled for February 2018, will involve both
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campus-based and ‘distance’ students studying at the University of Edinburgh, and will be focused on
understanding the kinds of student ‘community’ made possible through 10T technologies, in an era where
students ‘attend’ the university but not necessarily the campus itself (Bayne et al. 2014). Students will be able to
experiment with the preliminary devices and arrangements, before engaging in focused group design sessions to
evaluate the technology and design alternatives or additions. Input from a selected group of ‘distance’ students
will involve the generation of data ‘off-campus’, and synchronous communication in the session. Drawing on
these designs, this presentation will conclude with, not only the key challenges that students and teachers
perceive in the networked futures of higher education, but also creative visions for alternative technologies that
can approximate new ways of connecting the humans and ‘things’ involved in education.
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