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Chapter 8
Networks of Knowledge, Students 
as Producers, and Politicised Inquiry

Patrick Carmichael and Frances Tracy

8.1  �Introduction

In this chapter, we will explore the relationships between a number of patterns and 
trends in higher education, namely, the reconceptualisation of students as producers 
rather than solely as consumers of knowledge, and the evolution of the idea of digi-
tal and data literacies, in relation to the development of ideas about networked 
learning. We will explore these relationships through the lens of a series of inquiries 
which were part of a programme of technological and pedagogical research and 
development designed to explore the educational potential of semantic web and 
linked open data approaches. This included participatory design and development 
activities involving teacher and students in higher education institutions in the 
United Kingdom. Our contention is that this provides insights into the development 
of critical perspectives on networked learning and highlights ways in which teach-
ers and students can reconnect with the radical and emancipatory purposes of higher 
education.

8.2  �The Student as Producer

One of the most influential framings of teaching and learning in higher education in 
the UK over the past decade has been Neary and Winn’s work on the ‘student as 
producer’ (Neary and Winn 2009). This has, in our experience as teachers in higher 
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education, been interpreted largely in relation to concerns about students becoming 
consumers or customers of higher education institutions. It has underpinned a con-
tinuing commitment to active, participatory pedagogies, and this is indeed one way 
in which Neary and Winn have articulated the idea. This has an obvious appeal in 
the context of the development of digital technologies: many pedagogical initiatives 
which involve the introduction of digital technologies involve some form of indi-
vidual or collaborative production, and in the course of our work with semantic web 
and linked open data technologies, students could be said to be producers, as they 
were involved in the design, development and evaluation of new digital platforms 
and applications (Martinez-Garcia et al. 2012).

However, Neary and Winn also advance a more radical notion of what they mean 
by production and, in turn, what it means for students to be producers. Rather than 
defining this in terms of enhancement of ‘student experience’, or by arguing that 
students need to produce kinds of knowledge capable of contributing to dominant 
discourses in order to enhance their employability (Healey and Jenkins 2009) or to 
cope with the complexities and uncertainties of modern life (Barnett 2012), they 
locate the idea as part of an effort to rediscover the radical purposes of the univer-
sity. They point to the alignment of the idea with the objectives of nineteenth-
century liberalism, and also  to avant-garde Marxism (Neary 2010), the work of 
Walter Benjamin on the ‘author as producer’ and the aspirations of the student-
worker uprisings of 1968 (Neary 2012). Neary and Hagyard (2010) argue that this 
involves a ‘pedagogy of excess’ in which:

… students can be enabled to transcend the constraints of consumerism by overcoming the 
limits of what it is to be a student in higher education. They can do this through collabora-
tive acts of intellectual enquiry, working with academics and with each other, on subjects 
that look beyond their own self-interest and identity as students. (Neary and Hagyard 2010, 
210)

The idea of such a ‘pedagogy of excess’ reflects recurring themes, both in the 
Marxist humanism of the ‘new left’ (Gorz 1970 and Illich 1971, 1978) and the post-
Marxist tradition of operaismo (workerism) and autonomia (autonomism), particu-
larly its practices of ‘workers’ inquiry’ and conricerca (co-research) (Haider and 
Mohandesi 2013; Alquati 1993), and ‘militant metropolitan inquiry’ that takes place 
beyond workplaces (Negri 2018, 52). The importance of changes to educational 
establishments currently seen to be in crisis is identified by a number of writers in 
this tradition, who are explicitly referenced by Neary (2012), notably Roggero 
(2007, 2011), who calls for the reinstatement of the university as an ‘institution of 
the common’, and Dyer-Witheford (1999, 2005), who identifies ways in which uni-
versity study and inquiry could be reoriented in order to involve students in the 
production of new knowledge and contribute to a new political economy.

Central to this argument is the idea that new forms of production, including the 
production of knowledge, be reoriented towards the use value, rather than the 
exchange value, of what is produced, resisting the tendency identified by Lyotard 
(1984) for relationships between suppliers and users of knowledge, particularly in 
digital environments, to assume the same forms as has existed around other forms 
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of commodities. In the autonomist tradition mentioned above, this is achieved 
through a shift towards what Negri describes as autovalorizzazione (usually trans-
lated into English as ‘self-valorisation’), that is, ‘the autonomous elaboration of new 
ways of being, of new social relationships alternative to those of capitalism’ (Cleaver 
1979, 17–18). It should be noted that Negri’s appropriation of this term from Marx 
has been criticised as being too vague and abstract to be useful (see Cleaver 2011; 
Wright 2002), but in the specific context of education, it means that learners are not 
simply encouraged to exercise greater agency regarding their own learning, but 
rather are empowered to set more ambitious and radical agendas, identify desirable 
outcomes based on their potential use-values and undertake politicised and self-
elucidating inquiries. This, then, is a more radical and expansive version of the idea 
of ‘student as producer’.

Research and development focussed on this more radical idea of student as pro-
ducer has significant concerns, commitments and theoretical influences in common 
with that around networked learning. Both perspectives see learning as social and 
situated while at the same time encouraging transgressions of conventional organ-
isational and disciplinary boundaries; both are attentive to the significance of time 
and space; and both encourage pedagogies that are democratic and participatory. 
Furthermore, they reject the notion that technologies, including digital technolo-
gies, arise independently in society, arguing instead that they are co-constituted 
with, and reflective of, broader political and social developments. And, turning to 
the focus of this chapter, they share a commitment to inquiry on the part of learners: 
not simply as a means of exercising specific literacies, or evidencing competencies 
or attributes, but rather as a critical disposition to be developed and that is central to 
radical and potentially emancipatory change.

8.3  �The Production of Knowledge in Networks

The role of networks and networking practices in the production of knowledge has 
been widely discussed. Paavola et al. (2004) and Hakkarainen et al. (2004) advance 
the argument that, in addition to models or metaphors of learning based on acquisi-
tion and participation (as described by Sfard 1998), there is a third, ‘knowledge 
creation metaphor’ for learning. This views knowledge creation as a social process, 
albeit one in which individual actions as part of a stream of social activities are 
significant, which acknowledges the importance of multiple forms of knowledge, 
which encourages criticism and questioning as a means of fostering insight and 
innovation and which recognises the importance of ‘knowledge artefacts’ both as a 
focus for collaboration and as products (Paavola et  al. 2004). Accordingly, net-
worked environments allow teachers and learners to form collaborative teams, share 
their ideas and engage in collective inquiry which may coalesce around specific 
artefacts and generate new ones through networking practices which themselves 
may be emergent (Hakkarainen et al. 2004).
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Within what Jones (2015) describes as the ‘networked learning paradigm’, these 
characteristics have been explored and elaborated in a range of contexts including 
schools, universities and different kinds of professional learning. Across these con-
texts, there is a broad consensus that knowledge is not a ‘body’ nor is it reducible to 
a set of skills or aptitudes: rather, knowledge is ‘emergent: a socio-culturally influ-
enced outcome of sense-making of experiences through relational dialogue, and/or 
collaborative interactions’ (Hodgson et al. 2012). A key aspect of networked learn-
ing is that the networks in question are not solely digital, or social, but are, rather, 
heterogeneous. Learning activities or aspects of practice, which are often site-, 
domain- or discipline-specific, provide a focus, point of intensity or stabilisation of 
the network (Goodyear et al. 2016, 94), stating that:

We take a learning network to be a heterogeneous assemblage of people and things con-
nected in activities that have learning as an explicit goal or a significant side effect. 
Coherence among the activities helps resolve the learning agenda of the network, which, in 
turn, helps trace the limits of the network.

This recognition of the heterogeneity of networks is reflected in the increasing num-
bers of contributions to the biennial Networked Learning Conferences that refer to 
and apply concepts from socio-material theories such as actor-network theory (de 
Laat and Ryberg 2018).

This heterogeneity means that even in ostensibly ‘digital’ or ‘online’ activities, 
there will be iteration between contexts. For many students, the ‘primary context’ of 
their activities will not be online (Dohn 2014), so activities may be initiated in an 
online environment before being  extended to a physical location or practice, or, 
alternatively, aspects of practice or the objects of inquiry may be represented in 
digital environments through processes of translation which may be tentative or 
iterative. Networked learning, therefore, is understood to involve more than online 
training or distance learning, and teachers need not simply to author and structure 
online content, but rather to design and develop activities that enable and mediate 
iteration between the digital and physical contexts of learning, so as to develop new 
assemblages and knowledge artefacts. This has implications for what ‘production’ 
is understood to mean in the context of networked learning. Student production is, 
according to this view, understood not solely a matter of reporting or representing 
activities via online tools, nor of development of personal capacities, but as partici-
pation in the co-production with others of new material, digital and knowledge arte-
facts and networked assemblages, which may include redesign and reconfiguration 
of learning environments themselves. All of these represent elements of what Neary 
and Hagyard (2010) would describe as a pedagogy of excess.

Within networked learning, as in the student as producer agenda, there is a well-
developed radical strand which frames educational research and development not 
simply in terms of enhancing learning, but in terms of critical pedagogy and radical 
societal transformation, drawing on sources including Illich, Freire and MacLaren. 
McLaren and Jandrić (2015) echo many of the arguments made about students as 
producers and discuss how a key task for educators is to explore how technological 
developments have been appropriated under capitalism and to consider both how to 
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resist and to develop alternatives. Jaakkola (2015) argues that the reflection expected 
of teachers needs to be extended beyond immediate pedagogical concerns into a 
broader critical heutagogy. Also paralleling more expansive ideas about student pro-
duction, Dohn et al. (2018, 201) reflect that commitments in education to a broad 
notion of social justice may not be particularly helpful in practice, and they cite the 
call by Czerniewicz (2018) for more critical and politically astute studies of how 
inequalities are created and reproduced, and how networked learning might address 
them. This involves looking beyond rhetorics of transformation, novelty and open-
ness which may not necessarily be accompanied by structural changes or improve-
ments in learners’ experiences or opportunities.

In the remainder of this chapter, we will consider some of these tendencies and 
rhetoric and two in particular: that of ‘openness’, specifically as it relates to research 
data generated through student inquiry, and the idea that student learning in net-
works can be expressed in terms of some form of digital literacies. Our argument is 
that, as with the idea of student as producer and networked learning more generally, 
there are opportunities to engage critically with these and conceptualise these in 
more expansive and politicised ways. ‘Linked data’ or ‘linked open data’ approaches 
(Heath and Bizer 2011; Pereira et al. 2018) provide opportunities for the realisation 
in practice of student as producer initiatives. Neary et al. (2014, 25) state that they 
can be directed ‘towards a greater strategic priority of reconfiguring the nature of 
teaching and learning in higher education and encouraging students to become part 
of the academic project of the university’, whether these involve the contribution of 
the outcomes of student inquiry to collective knowledge resources such as archives, 
or peer-to-peer collaboration in the production of new knowledge artefacts. Linked 
open data approaches go beyond the generation of new data sets and may involve 
the production of co-authored content in wikis, collaborative annotation environ-
ments and other shared information ecologies, which in turn employ open data 
approaches to structure and share information. However, as Raffaghelli (2018) sug-
gests, while the potential for open data approaches has been recognised at a macro 
level, and open approaches have been implemented across large-scale collaborative 
networks, they have seen only limited uptake at local and individual level. If we are 
to explore the potential of open data in the production of knowledge more widely, 
then we need to explore how literacies might be understood in the context of open 
data specifically, but also in relation to production as well as consumption.

8.4  �Dimensions of Digital Literacies in the Ensemble Project

Ideas about digital literacies have moved beyond concerns with the acquisition of 
‘computer skills’ to incorporate conceptual understanding (Gilster 1997), and more 
recently, they have come to be understood as situated practices (Gillen and Barton 
2010; Lankshear and Knobel 2008), which are developed through discourse and 
involvement in digital production processes (Buckingham 2015). Gourlay and 
Oliver (2013, 2016) further advance this idea of digital literacies as situated 
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networked learning practices, positioning them not as a set of competences that 
reside in individuals, but rather as complex and heterogeneous assemblages of 
human and non-human actors. They caution against trying to identify hierarchies or 
sequences of digital literacies as this hides the nuanced and situated nature of 
these practices (Gourlay and Oliver 2016). It is notable, however, that recent discus-
sions of ‘data literacies’ have tended to revert to a focus on technical skills empha-
sising the role of statistical knowledge in informed decision-making (Calzada Prado 
and Marzal 2013; Mandinach and Gummer 2013), although there have been more 
nuanced discussions which point to the need for a critical awareness of data prac-
tices that are shaped by policy contexts (Williamson 2016) and of the place of indi-
viduals within rapidly evolving data economies (Pangrazio and Selwyn 2019).

We draw here on our experience of a large research and development programme, 
(‘Ensemble: Semantic Technologies for the Enhancement of Case-Based Learning’) 
which was funded by the UK’s Economic and Social Research Council and 
Engineering and Physical Sciences Research Council to explore the pedagogical 
potential of the semantic web and linked and open data technologies and approaches 
in higher education. As these technologies were novel, and unfamiliar to many of 
the teachers and students with whom we worked, we were concerned to explore 
how related digital and data literacies could be developed and supported. These 
needed to be situated in disciplinary and professional contexts, often in areas where 
practice was complex or evolving rapidly as a result of the adoption of new tech-
nologies. But they also needed to reflect emergent pedagogical contexts, specifi-
cally those which used some kind of case-based learning as a response to that 
complexity and change (Martinez-Garcia et al. 2012).

The project worked in six main disciplinary areas (plant sciences, archaeology, 
management, education studies, contemporary dance and environmental and earth 
sciences, with smaller-scale projects in law, journalism and history). The project 
team included software developers as well as educational researchers, and a range 
of new digital tools and platforms were developed in the course of the main project 
and as part of an associated doctoral study.

The project also evolved over time with a number of distinct phases and led to a 
number of follow-up projects and applications. These are summarised in Table 8.1.

In Phase 1 of the Ensemble project, there was an emphasis on working with 
teachers to produce rich web applications such as interactive timelines, maps and 
catalogues of resources with associated semantic search interfaces. Applications 
were developed using the Exhibit web application framework (Huynh et al. 2007) 
which was developed as part of the SIMILE project (http://www.simile-widgets.
org) based at the Massachusetts Institute of Technology, and, where necessary, 
using the Fedora digital repository (https://duraspace.org/fedora/) for larger-scale 
data sets and digital content. Data presented through the visualisations and cata-
logues were linked to other web resources such as learning resources, Wikipedia 
pages, publishers’ websites and online databases. An interactive timeline of plant 
evolution for bioscience undergraduate students, for example, displayed important 
points in plant evolutionary development, geological events, and  levels of atmo-
spheric gases and temperatures, and was also linked to key readings, wiki pages, 
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images of plants and maps of the world at different periods in its history (Jordan 
et al. 2010). Data sets presented were generally simplified and other resources to 
which students were directed were selected, rather than the students them-
selves being encouraged to explore and identify sources from across wider online 
networks.

Phase 2 of the project involved positioning students much more explicitly as co-
designers of semantic web platforms to support collaborative learning activities. 
This involved the identification of online resources and their collaborative annota-
tion, with examples including shared bibliographies by science students and the 
annotation of student-produced video content by groups of contemporary dance 
students (Brooks 2012). Our work did not take place in isolation: other teams work-
ing on semantic web and linked data projects at this time, including the group in 
Finland mentioned previously who were responsible for theorising learning in terms 
of the generation of knowledge artefacts, also identified semantic web technologies, 
and particularly semantic annotation of multimedia content, as a potential basis for 
reframing learning in terms of collaborative production of such artefacts (Batatia 
et al. 2012).

Another example of the project’s work in this second phase involved teachers 
and students of environmental and earth sciences. Pedagogical ‘cases’ such as loca-
tion studies or fieldwork investigations included data collected via remote sensing 

Table 8.1  Main phases and activities of the Ensemble project and its successors

Phase Locationa Curriculum contexts Participants

Pilot projects
2009–2012

University 
A

Plant sciences
Epidemiology

History

Undergraduate students involved in 
student researcher scheme, working 
with teachers and developers

Phase 1
2009–2012

University 
A

Plant sciences
Archaeology

Primarily teachers of undergraduate 
programmes

University 
B

Marine operations 
and management

Primarily teachers of postgraduate 
programmes

Phase 2
2010–2014

University 
A

Plant sciences Teachers and students on 
undergraduate programmes

University 
C

Education studies
Environmental 

education

Teachers and students on 
undergraduate programmes

Contemporary 
dance

Students involved in choreography 
and curriculum development project

Follow-up projects 
2013–present 
(selected examples)

University 
C

Education studies Students involved in undergraduate 
projects

Accounting and 
finance

Teachers of undergraduate 
programmes

Archiving projects
2010–present

Various Education studies
Research methods

Workers’ education

Teachers and researcher users of 
‘teaching archives’ using semantic 
web technologies

aUniversity A, an ‘old’ research-intensive university; University B, an urban university specialising 
in professional and business education and research; University C, an urban, ‘modern’ university 
with specialisations in vocational and professional education and applied research
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and involved new data practices around the use of very large data sets from diverse 
sources, alongside local data that might be collected by the students themselves. 
Thus, any development of digital or data literacies in such educational settings 
involved teachers being aware of the changing nature of broader disciplinary prac-
tice and mediating these changes through curriculum design and pedagogical inter-
ventions (Carmichael and Litherland 2012). The situated and semiotic approach to 
digital literacies of Kress (2010), in particular, encouraged us to connect our partici-
patory research methods to the development of digital literacies. Teachers and learn-
ers were encouraged to develop their understanding of learning, discipline-specific 
data practices and technological affordances, through their participation in design, 
development and evaluation.

The examples mentioned here involved research and development in varied edu-
cational contexts (although the majority involved undergraduate level study), differ-
ent combinations of new and emerging technologies, and data of different kinds and 
from diverse sources. Additionally, each was designed and developed to support a 
different pattern of student participation and engagement, and demanded or sup-
ported the development of particular and situated digital literacies. While remaining 
mindful of the argument made by Gourlay and Oliver (2016), about the need to 
avoid thinking about digital literacies as simple sequences or hierarchies of skills, it 
is possible to identify patterns from across the project of how combinations of 
semantic web technologies were incorporated into teaching and learning activities 
and the digital literacies that they involved.

At the time of the project, advocates of semantic web approaches generated a 
number of visualisations of the semantic web ‘technology stack’ and we used these 
as a starting point for an inductive analysis of applications, pedagogical activities 
and emerging digital literacies. Very few of the applications that were developed 
used all of the technologies associated with the semantic web, and some used only 
one or two, in combination with other, more established web technologies. Our anal-
ysis drew on a range of sources, including use cases developed to inform the design 
of the applications, researcher and developer diaries, observations of the applica-
tions in use by students and teacher and student analysis.

What emerged were sets of activities and literacies involving:

	(a)	 Navigation around online tools presenting linked data through interfaces or 
visualisation tools that could be manipulated in a variety of ways. This enabled 
exploration and encouraged the formulation of questions and framing of inqui-
ries, but the data was typically simplified and bounded, and options for repre-
sentation restricted by external developers or teachers. Examples include the 
plant evolution timeline mentioned above.

	(b)	 Data searching and retrieval from external sources, typically using familiar 
software or prebuilt ‘portals’ or directories. Data were often selected and sim-
plified and might be used in illustrative ways, rather than being for extensive 
exploration and analysis. This might be oriented towards demonstration of the 
ways that data are used to represent concepts and cases, or to encourage stu-
dents to assess the reliability and granularity of the data and consider social and 
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political factors at work in its collection and representation. Examples included 
selected and simplified data sets used to support an undergraduate course in the 
history, philosophy and sociology of education and a course in postgraduate 
marine operations and management studies which involved students being pre-
sented with exemplary data sets in support of ‘learning cases’.

	(c)	 Working with ‘raw’ data that were ‘born digital’, involving their manipulation 
in an online environment or other data analysis software which involved work-
ing with large data sets from multiple sources, critically evaluating data and 
sources and explicitly considering the data practices around its collection, cat-
egorisation and representation. A good example of this in the context of the 
project involved exploring epidemiological data relating to the spread of plant 
diseases and the physical and meteorological factors that might affect this.

	(d)	 Generation of new data and metadata and linking these internally and to other 
resources. This required teachers and students to engage with data formats, 
metadata schemes and taxonomies and to consider how these might affect 
knowledge representation and algorithmic treatments of the data. The contem-
porary dance students involved in the production of video content had to address 
issues of how it could be described and annotated using established taxonomies 
as well as their own reflective narratives.

These activities in turn can be understood in terms of a set of dimensions which 
can be identified across curricular settings:

•	 Boundedness: that is, the extent to which the students are working within closed 
‘microworlds’ with selected data oriented towards predetermined learning out-
comes (a) or across an ‘open’ and potentially global data space (b, c, d)

•	 Familiarity of technologies: technologies that are stable and well understood by 
students (a, b) and those that are emergent and less well understood (c, d)

•	 Role of the students in knowledge production: primarily as consumers (a through 
c), or producers of data, analyses and interpretation (increasing potential from b 
through d)

The different projects and applications developed in the course of Ensemble can 
be located at the intersections of these dimensions. The timeline of plant evolution 
was, for all its visual appeal and complexity, deliberately bounded so as to limit 
students’ exploration and to guide them towards specific learning outcomes – within 
the project – and echoing Papert, it was characterised as a ‘microworld’ (Carmichael 
and Tscholl 2013). In fact, in the design of this application, it emerged that the peda-
gogical scenarios of which teachers were most wary were those in which students 
had full access to the global data space but were at the same time primarily posi-
tioned as ‘consumers’. Their concern was  that students, lacking the specific data 
literacies that would enable them to critically evaluate them, would be at risk of 
importing and reproducing knowledge from unknown or untrusted sources.

Edwards et al. (2011) highlight the tensions between engaging students in net-
worked learning in open and complex cyberspaces in (rather than the closed spaces 
of virtual worlds and simulations) and ‘keeping it in the comfort zone for the 
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students’ (227–228), which meant that while developing skills working with data 
handling and interactive representations, the students remained consumers, albeit of 
sophisticated and customised digital products. In other examples, where the bound-
aries around application were more permeable, the mediating role of teachers in 
supporting critical engagement with data and resources was essential. This was 
most obviously in encouraging students in type (b) scenarios to critically explore 
the extent to which data and the categories used to describe them were ideologically 
shaped and reflected dominant discourses.

The question of how familiarity, or a perception of familiarity, with digital tech-
nologies emerged as being of significance across the project. In some cases, teach-
ers and students engaged with semantic web and linked and open data approaches 
with relative ease because they already used online databases (earth sciences), video 
for performance review (contemporary dance) or news aggregators (journalism), 
and in these cases, they could identify desirable enhancements to existing ways of 
teaching, learning and collaborating. The dimension to which we will pay greatest 
attention here, however, is the third and which is related to our opening discussion 
about students’ roles as consumers and/or producers. The example we will primarily 
draw on relates to student learning in undergraduate education courses: specifically, 
about the history of education in the UK.

8.5  �Student Inquiry, Research Objects and Knowledge 
in Networks

Following the completion of the main project’s work in 2012, applications during 
the project continued to be used in teaching and learning, and development work 
continued in several areas, including within education studies courses at Liverpool 
John Moores University (University C in Table  8.1). By the end of the main 
Ensemble project in 2012, students of education studies at Liverpool John Moores 
University had access to a set of semantic web applications developed in the course 
of the main phases of the project. These included an interactive timeline of the 
history of education in the UK which allowed them to locate educational develop-
ments, key writings and legislation, against a range of other social, historical and 
political events. The timeline acted as a portal to a wide range of contextual infor-
mation and data sets: events such as the Education Act of 1870, which initiated the 
provision of universal elementary education, could then be explored in their broader 
political context and in relation to changing patterns of work, urbanisation and pub-
lic works, and students could access records of the public and parliamentary debates 
that took place at the time. Another web application provided semantic search 
access to collections of video, images, key documents and data sets, some of which 
had been developed by teachers at the university, while others were existing open 
data resources published to the web by their originators.
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In subsequent work, however, student roles changed significantly. In a follow-up 
project, undergraduate students were employed as researchers which involved them 
in compiling an online directory of open data sources of relevance to student and 
professional inquiry in education. In addition to collating existing metadata about 
the data sets and sources (from their providers, usually branches of government), 
they wrote additional narratives to accompany each source. These included notes on 
a range of technical issues (many of the data sets were incomplete, inconsistent, or 
included estimated values) and also raised broader questions about the application 
of problematic categories, indicators and concepts, often related to contemporary 
policy discourses. Such activities went beyond students contributing to the building 
of a bounded microworld or providing teaching data sets for students with specific 
pedagogical purposes: the data sets were made available, with commentaries, for 
any student to use in the course of their own inquiries. And while the development 
of the directory involved only a small number of students and staff, its purpose was 
to encourage a larger audience to engage with open data and appreciate the com-
plexities and problematic aspects of secondary analysis of existing networked data.

Perhaps the most ambitious development activity involved students incorporat-
ing the data they had collected into existing semantic web applications and data 
networks. Litherland and Forrester (2013) describe how their work complemented 
and extended existing data presented in the timeline from phase 2 of the main proj-
ect and included historical studies of the UK national curriculum, UK educational 
policy post 1988, policy on special needs and inclusion and the changing role of 
audiovisual technologies in education. Besides identifying existing online data 
sources, the students also generated new data sets from existing sources, collected 
new data and conducted interviews about their chosen focus of inquiry: these too 
were linked to the timeline. The students reflected not only on their experiences of 
developing specific new digital and data literacies, but also the ways in which policy 
contexts and political developments influenced what they had previously seen as 
unproblematic issues of educational practice. However, Litherland and Forrester 
(2013, p. 13) do identify the persistence amongst the students of epistemologically 
naive views about reliability and bias and only limited awareness of how human 
intervention or algorithmic processes might operate in the context of complex 
networks of data.

What was developed in the course of these activities was different to the previous 
examples and differs from examples in environmental and earth sciences and in 
archaeology, the other project settings in which student-generated data might be 
shared across networks. In these cases, there are established data practices related to 
a long tradition of amateur and citizen science, but the data that are collected and 
shared are generally very specific and limited in nature (see discussion of this in 
Conde 2014). In the case of the education students, the data, analyses and commen-
taries that were being generated involved self-directed inquiry and were much more 
varied in their form and critical in their content.

This reinforces a significant point made previously, however: that not all peda-
gogical activities which invite student production are intrinsically as radical as 
Neary and Winn would intend. Simply involving students in the production of data 
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through fieldwork activities does not necessarily develop their critical digital litera-
cies, and at the same time, many activities which are ostensibly directed towards 
student consumption do involve the application of critical analysis and expertise and 
may lead to transformative insights on the part of students. In the case of the stu-
dents who collated and assessed existing data resources, rather than simply regard-
ing these as consumers or producers, it is perhaps more useful and accurate to 
understand them as being involved in a hybrid set of reconfigurative practices: what 
Gourlay and Oliver (2016) describe as the creation and coordination of socio-
material assemblages, involving acquisition, curation, destruction and creation 
of texts.

8.6  �Students as Producers of Research Objects

Little of the work carried out by students as part of the various Ensemble and post-
Ensemble project activities was concerned with the creation of conventional texts. 
Instead, what were produced ranged from new data sets, metadata records and anno-
tations to ‘packages’ of data and metadata: the dance students, for example, gener-
ated ‘bundled’ video content with segments identified which were tagged, together 
with annotations and reflective commentaries (Morris 2012), and the education 
studies students produced packages of qualitative and quantitative data, research 
instruments and interpretations. In other cases, what was produced was a new con-
figuration of a digital tool (such as one of the timelines) which was then incorpo-
rated in some form into a more conventional representation such as an essay or 
report. All of these represent examples of the networked knowledge artefacts theo-
rised by Paavola et al. (2004). De Roure (2014, 236) describes such productions as 
semantically rich and shareable ‘research objects’ which, he argues, will be signifi-
cant in future models of academic publishing that are less dominated by articles and 
monographs (discussed elsewhere in detail by the authors: see Tracy and Carmichael 
2017). Such research objects can present the richness and complexities of research 
data, together with discussion of theories, interpretations and conclusions, but also 
enable others to develop them further, adding additional data, annotations, analysis 
or interpretations. If students are to be involved in the production of knowledge, 
then learning activities and student inquiries need to be oriented towards the pro-
duction of such flexible and generative research objects, rather than primarily 
towards extended essays and dissertations modelled on the conventional academic 
article.

This has significant implications for pedagogical practice and its organisational 
mediation within higher education. Our experience within some of the settings 
explored by the Ensemble project revealed how, while some teachers could see the 
potential of semantic web and linked open data technologies to address pedagogical 
challenges and offer new opportunities, and were keen to develop applications and 
integrate them into their practice, others could equally well see such potential, but 
were much more cautious about their adoption. Even in settings where there was a 
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strong rhetoric of authenticity, currency and ‘real-world experience’ and where 
case-based approaches were a pedagogy of choice, the cases that were taught were 
often selected and constructed to address specific and predetermined learning out-
comes. The unpredictability and fluidity of learning in less bounded environments, 
either with students positioned as consumers, producers or a combination of these, 
was a concern for at least some of these teachers. In other cases, the introduction of 
new technologies, linked open data amongst them, was seen a challenge in relation 
to teachers’ disciplinary identities, which had been established against a background 
of less technologically mediated practice. Teachers of earth and environmental sci-
ences, for example, expressed regret that digitally mediated practices were increas-
ingly supplanting conventional fieldwork which they saw as intrinsic to their 
disciplinary practice and identities (Carmichael 2015, 289).

The need for changes to pedagogical practice have been discussed by others 
working within the networked learning paradigm. Our experience of working with 
teachers as part of Ensemble aligns particularly well with the work of Jaakkola 
(2015, 172–174) who highlights the importance of personal and emotional factors 
in the adoption of new technologies and their associated pedagogies and offers a 
model of how critical reflection of existing and potential future practice can be scaf-
folded. Koseoglu and Koutropoulos (2016) discuss (in the context of the introduc-
tion of MOOCs) how activities need to be reframed and students given recognition 
for participation in learning activities such as reflection, artefact creation or project 
work, rather than simply for achievement in summative assessments. Perhaps most 
significant though (for the development networked learning, for the repositioning of 
student as producer, and for the realisation of the potential of linked open data) is a 
recognition of the central importance of student inquiry and of the development of 
a disposition towards such inquiry as a desirable educational outcome for students 
and teachers alike.

8.7  �Promoting Pedagogies of Excess

On reflection, the most significant changes in pedagogical practice and learning 
outcomes enabled by the Ensemble project and its implementation of linked open 
data were not those which involved the development and deployment of rich and 
complex, but still bounded, microworlds, but rather those that changed the relation-
ships between teachers, students and knowledge and engendered new socio-material 
assemblages. This was where we saw instances of Neary’s ‘pedagogies of excess’, 
as students were able to set the agenda for their own inquiries and contribute knowl-
edge artefacts to wider networks. Where this was most fully realised, students 
exceeded the conventional demands of curriculum and assessment: in the case of 
education studies students who contributed to the development of the timeline, 
Litherland and Forrester (2013) report how they reflected on having gained greater 
insights – into pedagogical processes, into the ways in which their own knowledge 
was mediated through digital networks and about the relationship between their 
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own and their families’ educational experiences and broader historical develop-
ments. And the contemporary dance students’ involvement in participatory design, 
development and evaluation of performance review tools led to the emergence of 
digital tools that were oriented not simply to satisfy university assessments, but 
rather to support their creative practices, online presence and aspirations beyond the 
immediate university setting. These students firmly redirected the design and devel-
opment activities of the Ensemble project team away from some semantic web tech-
nologies towards others. Specifically, they wanted semantic annotation tools that 
would allow them to present their capabilities as dancers and choreographers to 
diverse audiences including those beyond the university setting (Carmichael 2015; 
Morris 2012).

What this means for understandings of digital literacies is also significant. In the 
course of their pursuit of new lines of inquiry and the production of new knowledge 
artefacts, students were required to draw on, reconstruct and reconfigure networks. 
While interpretations of digital and data literacies as a form of situated social prac-
tice still hold, the fact that the primary context, stimulus or point of departure for 
inquiry might be established by students means that the digital literacies that they 
need to develop will be shaped by their own concerns, intentions and existing net-
work relations. This means that for pedagogies of excess to emerge and be fully 
realised, curriculum designs and learning activities need to be reframed in terms of 
their opportunities to enable this. Teachers and curriculum developers need to repo-
sition themselves as creators of spaces for fruitful encounters and generative inqui-
ries, and as enablers of the kinds of projects and lines of inquiry that students wish 
to pursue. The specific digital and data literacies that develop in such settings are 
therefore necessarily contingent on the nature of the inquiries proposed and have 
more in common with the idea of data activism as advanced by Milan and van de 
Velden, who distinguish the conventional notion of digital literacies from ‘reactive’ 
data activism (often based around issues of privacy, surveillance, data sharing and 
accountability) and ‘proactive’ data activism, which involves the appropriation and 
creation of new data, representations and the development of ‘antiprograms’ (Milan 
2016; Milan and Van der Velden 2016).

With this, we return to the idea of student as producer. Combining inquiry and 
activism within student-directed programmes is a common theme across student as 
producer initiatives, the avant-garde and autonomist Marxist traditions that under-
pin them, and within more radical envisionings of networked learning. In each of 
these, self-directed and self-elucidating inquiry is a central and radicalising form of 
praxis. In the context of higher education, it involves a deliberate blurring of the 
distinction between academic work and activism and the legitimising of more 
explicitly political inquiry as something to be undertaken by academics, workers, 
and students as workers in formation (McLaren and Jandrić 2015). This requires a 
critical and selective appropriation and reworking of the resources and methods of 
academic study towards ends different to those mandated by capitalist production, 
business interests and concerns with the perceived ‘employability’ of students. 
Wardrop and Withers (2014), in their review of such initiatives from across the uni-
versity sector (which includes examples of student inquiry, networked learning and 
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the repositioning of the university’s role more generally) characterise this as involv-
ing development of a new role: the ‘para-academic’.

This in turn involves positioning of the university as the locus of such inquiry and 
activism. Universities need to offer something much more than training for future 
employment and instead become hubs or points of intensity in  local, regional or 
wider networks of which they are an intrinsic part. Tellingly, this is an area into 
which Neary and Winn (2017) have extended their work on student as producer, by 
looking to the co-operative movement for models of how universities might over-
come the concentration of the means and outcomes of production in the hands of a 
powerful minority and to develop alternative civic roles. Co-research involving both 
teachers and students allows critical practice to be discursively constructed and 
modelled rather than taught as a set of competencies, skills or graduate attributes. 
Such developments also have the potential to support challenges to existing disci-
plinary norms as they are reproduced within educational organisations; Jandrić 
(2016, 176) suggests that: ‘transdisciplinarity … questions the existing systems of 
knowledge and domination and acquires genuine potentials for emancipation and 
social change’. What the availability of networked and linked open data, and the 
opportunities to link, aggregate and visualise these from diverse sources enables is 
a means of articulating, focussing and exploring such questions. It makes it possible 
for researchers who have identified an issue of concern or a point of departure not 
only to contextualise their own inquiries but, critically, to explore and critique how 
issues are conceptualised within both dominant and alternative  discourses. Our 
experience within the Ensemble project provided us with models of such practice, 
the comparative freedom offered by a programme of research and development 
allowing teachers, students and researchers some space to position themselves dif-
ferently in relation to each other, to the curriculum and to technologies, and to 
explore counter-discourses and antiprograms.

8.8  �Conclusion

In conclusion, we would argue that the promotion of an expansive and radical ver-
sion of the students as producers agenda, and the politicised inquiry that accompa-
nies it, provides insights which can inform and guide the aspirations of those 
involved in networked learning and a framing for the development of networked 
learning more generally. However, while Neary and Hagyard (2010) are concerned 
to counteract the identity of the student as consumer, there is clearly a need for both 
teachers and students to develop critical digital and data literacies that enable them 
to engage as both critical consumers and producers of data, knowledge and practice. 
Both historical precedents and our own experiences indicate strongly that this is 
best achieved through placing inquiry at the centre of curriculum design and peda-
gogical practice. Consumption and production are thus linked in cycles of inquiry 
which are represented and given substance as elements of wider, heterogeneous 
networks.
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Linked open data technologies and approaches provide many opportunities to 
realise both the potential of students as producers and a means of manifesting, 
accessing and sharing the knowledge artefacts or research objects that are a key ele-
ment of dynamic learning and knowledge networks. These technologies and the 
approaches and discourses that accompany them provide not only the resources for 
situated and politicised inquiry; they also provide a means of sharing and aggregat-
ing the outcomes of inquiry, act as a focus for nuanced and situated critical digital 
literacies and represent a key means of developing counter-hegemonic data spaces. 
These can provide environments in which teachers and students can become inves-
tigators, researchers and activists. They can work together to create new data and 
construct case studies, contribute new knowledge and interpretations to networks, 
develop alternative interpretations, frame new inquiries and establish emancipatory 
trajectories: essential elements of a radical political economy of education.
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