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Abstract
Digital technologies for learning and teaching have promised much in higher education
(HE). There has become, however, a dualism between digital and non-digital and a
technological determinism which in some cases promotes digital technologies as being
innately superior to the non-digital. There is pressure on universities to provide learning
and teaching in new ways in the face of regulation, as well as increased numbers and
diversity of students. The postdigital perspective allows for the appropriate approaches
and tools to be used. Design for learning and teaching in HE has developed interventions
which promote use of digital resources, but for some have not yet met the promise of
‘enhancing’ learning.Moving outside of education, approaches from design as a discipline
are sketched out, including design thinking and the epistemology of design. All of these
show how designers (in general) go about their work. How designs come about can be
analysed by using the framework of people (epistemology), processes (praxeology) and
products (phenomenology) in design. Actor-network theory is used as an approach across
each stage of this framework, and those designing in HE are encouraged to be bricoleurs,
using a variety of tools for the job at hand and to think of the designs as assemblages. The
ideas described here are useful for the practices of those involved in the design of learning
and teaching.

Keywords Postdigital . Design . Design thinking . Learning and teaching . Bricolage .
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Introduction

Educators frequently use the word design in their practice: designing a module, a
curriculum, a lesson, and an online content. Design as a linguistic expression has
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become so broad that one could argue that it has become too broad to mean anything.
Many in education may go about their design work in an explicit, structured manner.
Others may have implicit ways of working with tacit knowledge that is ‘automatic’ and
‘second nature’. This paper will begin by looking at the concept of the postdigital and
how it may be of use to embed the use of digital technologies into everyday teaching
and learning practices, where needed. The paper looks at the current higher education
(HE) landscape and some of the approaches being taken. This is followed up by
sketching out some of the criticisms of technology for learning in higher education.
The article then goes on to examine how the postdigital offers new opportunities to
think about the design of learning and teaching activities and resources in a new more
considered, non-technologically determined manner, drawing upon academic work in
design as an independent discipline. This provides an established framework and
analysis of how designers go about their work for consideration in design for learning
and teaching. This perspective is of use for those who make design decisions for
learning, those involved in the design or carrying out of teaching, those involved in
educating teachers, and those who support design for learning. The metaphor of
bricolage is put forward as a way of working for educators and design teams to evaluate
the tools which they have at hand and to use them in a considered, non-determinist or
dualistic manner with a focus on learning. Finally, actor-network theory (ANT) is
presented as a valuable theoretical perspective to analyse how designs come about and
how they can be created and re-created using bricolage. This is with the aim of
providing higher education with new postdigital paradigms of thinking in approaches
to design for learning and teaching in practice and for inclusion in education
programmes.

The Postdigital

Ameme went viral in 2013 of a man in a park using a typewriter rather than a computer
with the words mockingly: ‘You’re not a real hipster – until you take your typewriter to
the park’ (Cramer 2015: 12). It turned out to be a writer, running a business providing
authentic typewriter-written stories. This encapsulates the postdigital choice: the right
tool for the right job and not defaulting to the latest digital device without evaluation.
Postdigital is in no way a rejection of the digital but a move towards a mature,
evolutionary approach to everyday practices including a rejection of the use of digital
in some ways to mean better or improved (Cramer 2015). Fawns describes postdigital
education:

All teaching should take account of digital and non-digital, material and
social. Ideas like digital education are useful insofar as they encourage
people to look closer at what is happening, but become problematic when
used to close down ideas or attribute instrumental or essential properties to
technology. (Fawns 2018: 11)

While removing the digital and non-digital dualisms may be a way to push forward
with how society uses technologies that already exist, Taffel (2016) raises the point that
if digital technologies are taken for granted then how can we take a critical view and
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analyse what they are for. Here, by using theory and practice from design and ANT, we
can see how digital technologies co-exist in a network with the social, material and
natural.

Defining the postdigital is not a straightforward task with many aspects and uses
being offered. It is messy and unpredictable, and this in many ways should be embraced
as it rejects the binary dualism of the digital and non-digital. The postdigital is a new
way of thinking but also a continuation of what has gone before (Jandrić et al. 2018a).
Postdigital rejects the idea of old and new media as existing together by blurring of the
binary dualistic lines (Jandrić et al. 2018b). Cramer (2015) offers a list of perspectives
which is more of a rejection of the digital, citing disenchantment and rejection of the
sterility of digital and the universal machine in a corporate implementation of digital.
Peters and Besley (2018) also stress that it is not a chronological term which moves us
on from one set of technologies to the next but a critical attitude and philosophy which
questions and brings to the surface issues and questions which go beyond accepting
new technologies as progressive and inevitable. Taffel (2016) describes the variety of
fields in which postdigital perspectives are being used, amongst these are architecture,
art, film, advertising, photography, e-learning and design. A rejection of the binary for
Taffel will enable us to find a discourse in which we can produce designs which are
conducive to human and non-human ecologies and their flourishment.

Design for Learning and Teaching in Higher Education

There is currently a spotlight on teaching and learning in higher education. The current
UK higher education sector is under a new regulatory measurement environment which
puts a new focus on teaching (and learning). In the UK, the Teaching Excellence
Framework (TEF) measures teaching quality, learning environment and student out-
comes, and learning gain. The evaluation tool piloted in 2017 is designed to assess
quality and to provide market information to students as consumers (Gunn 2018). This
approach can also be seen internationally (Gourlay and Stevenson 2017). The manner
in which learning and teaching is taking place in the academy is diversifying. As higher
education becomes more ‘massified’, learners are becoming significantly more diverse
in a host of characteristics. Demands for more flexible options are needed to meet the
diverse needs of students; this includes the internationalisation and transnationalisation
of aspects of higher education that are changing learning and teaching.

Many have laid out learning theories which underpin an educator’s knowledge and
practice. This present work will not take the epistemology of the educationalist in terms
of learning theory and practice into consideration but will explore how learning and
teaching interventions are designed. One aspect of learning and teaching that is relevant
for the following review is that of critical pedagogy. A critical approach to pedagogy is
in line with much postdigital thinking which looks to reject technological determinism
and to achieve greater agency for learners and those involved in teaching and
supporting teaching.

Along with academic teaching staff are a group of professionals working to support
learning and teaching, including the use of and promotion of technologies. This group
can broadly be described as the academic development community. Sugrue et al. (2017)
conducted a systematic review of the literature on academic development. A category
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within this review included the responsibility of implementing technological solutions.
The review found that pressure to use technology comes from a range of sources and
can often be perceived as being progressive and improving teaching and that one
should be using all of the latest technology to be seen as relevant and up to date.
Academic developers are described here as key leaders of implementing technology
into learning and teaching and providing leadership into the new ways of using such
technologies. Many other job roles can also be seen within HE, such as instructional
designer, learning designer, e-learning designer, learning technologist and many more.
There can often be resistance and tensions across this requirement for multidisciplinary
teams, many teachers see themselves as the individual designer and identities of
teaching can vary and resist future development (Deaker et al. 2016). There are
requirements for diverse backgrounds in this area to collaborate, and those from IT,
educational technology and academic practice are being asked to collaborate with each
other and with teaching staff. This collaboration is vital to bringing together specialist
skillsets to create new learning and teaching environments. Much work from all parties
is needed to foster such working relationships and the communication of roles and
responsibilities and trusting partnerships is required in this (for many) new way of
working (Budge and Clarke 2012; Bayerlein and McGrath 2018). Learning technolo-
gists as a sub-group of academic practice are an important group when looking from a
postdigital perspective. It is clear that specialists with expertise are required and exist in
many organisations, but how these groups work together is still far from clear (Fox and
Sumner 2014; Gurbutt and Williams 2018).

Technology for Learning and Teaching

For many, the promise of technology to ‘enhance’ learning has not delivered. Kirkwood
and Price (2014) conducted a critical literature review of the enhancements of learning
technology:

When reviewing the documents identified in the searches, we discovered that
many interventions were technology- led (e.g., ‘how can we use podcasts/
wikis...?’), rather than being derived from an identified educational need or
aspiration. While in some cases this technology-led approach was undoubtedly
a response to larger or more diverse classes and encouragement to make greater
use of institutional ‘learning environments’, there seemed to be many cases of
deterministic expectations that introducing technology would, by itself, bring
about changes in teaching/learning practices. This might contribute to the lack
of an explicit educational rationale for many interventions. (Kirkwood and Price
2014: 25)

Henderson et al. (2017) explored the experiences of 1658 students using technology for
learning concluding that technologies are being used by students but not transforming
or enhancing learning. Technology is being used to be able to access resources, submit
work online and communicate with others. The study states that this works well and
provides many efficiencies. The issue could here then be the promise of enhancement
and disruption of education rather than support and administration. Goodchild and
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Speed (2018) explore the hegemonic discourse of technology enhanced learning
stating:

the idea that technology enhances learning is an accepted orthodoxy, a common
sense view of teaching and learning, and to resist this view seems to fly in the
face of rationality. (Goodchild and Speed 2018: 3)

Goodchild and Speed’s discourse analysis confirms that technology in teaching and
learning is seen as inevitable and almost separate to learning and teaching. They
comment that systems and platforms which provide such technology play a part in a
market in which companies are competing for market share which can add to the
hegemonic discourse of enhancement through marketing initiatives. This separation of
technology from learning characterises the dualism of digital technologies and a
determinism which sees technological practices as inherently good and not embedded
into the learning experience whole.

Outside of education, Morozov (2013) critiques solutionism which offers techno-
logical solutions to many social issues without identifying underlying political and
ethical considerations. Much of the critical research on digital learning technologies
does not dismiss them as ineffective but asks teachers and implementers to be critical
and not become technologically deterministic and part of the hegemonic discourse.
Technological determinism and agency are key themes in the postdigital literature. The
early utopian idea of the internet being a network of democratic sharing has been
subsumed by huge corporations and political interference (Jandrić et al. 2018a). The
hegemonic discourse of digital technology having an inherent good has been dismissed
as having a lack of criticality, and there are many reminders in a range of discourses that
technology and not people achieves and enhances learning (Hayes 2015). A postdigital
perspective then looks at the agency of a variety of actors in the face of technological
determinism and the dualism of digital and non-digital.

Many institutions have designed workshops and frameworks which look to design
‘blended’, ‘technology-rich’, ‘technology-enhanced’, and ‘digital’ learning. University
College London (UCL) have developed a 90 minute workshop format called ABC to
support teachers to storyboard modules. Young and Perović (2016) describe how
improving courses by using technology and changing modes of study are supported
by the UCL Digital Education team alongside the Centre for Advancing Learning and
Teaching. The ABC workshop involves teachers bringing with them their module
specification, including learning outcomes, and the aim of the workshop is to create
a storyboard of learner activity which then meets the learning outcomes using
Laurillard’s (2012) Conversational Framework using six learning types. There is a task
to differentiate where the ‘face to face’ and ‘online learning’ occurs. With a focus on
‘future-orientated, digital, student-centered learning’ Pathfinder: Carpe Diem (Salmon
and Wright 2014) again offers development opportunities for academic teaching staff.
Participants are guided through a rapid prototype process to produce online learning,
‘they are constantly, but not too overtly, invited to think differently, to incorporate
available technology into their learning design’. The 2-day workshop puts educators in
touch with educational developers for future developments. Laurillard (2012) sketches
out how teaching is and should become a design science—technology is again called
upon, in this case, ‘the hero of the story’ to play a key part in new ways of working.
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Luckin (2010) looks at re-designing learning contexts. Contexts in this case are
individual to the learner and their experience of the world. Luckin calls for ‘technology-
rich learning’ to form an ecology of resources. Technology for Luckin plays a vital part
in learning experiences and references the work as educational technology. The ecology
of resources model then takes into consideration the complexity of each learner’s
context and asks those who design learning experiences to consider knowledge and
skills, tools, people and the environment with the learner at the centre. Technology is
treated as a stand-alone independent entity; for example, a learner’s ecology of
resources includes MAPS (more able partners); these are presented as parent, friend,
teacher and technology.

Much of the work reviewed here treats digital and technology as separate entities to
be added to non-digital activities as enhancements or improvements. I am not propos-
ing that this work is counter-intuitive to good learning design but it can be questioned
as to whether the discourse in such work perpetuates the hegemonic view that tech-
nology is inherently good and that designs should aim to include digital over the non-
digital regardless of need or separate the two with terms such as ‘online learning’ and
‘face to face learning’. There does also appear to be a lack of analysis of the
epistemological aspect of design in many cases. Questions over how designs come
about and the strategies used are not overtly explored. I aim to offer some options when
looking at the wider field of design below.

Goodyear (2015) looks at teaching as design, drawing upon ideas of design
from wider design disciplines. Here, teaching as design is challenging universities
to think like designers for economies of scale when time and resources are limited.
Design epistemology, design phenomenology and design praxeology—the knowl-
edge of designers of education, what the designers produce and how designers go
about this—are used as a conceptual model by Goodyear to think about how those
in HE can become more like designers. Goodyear calls for whole institutions to
become ‘more hospitable environments for design’ (Goodyear 2015: 28); this
includes faculty structure, programme design, module design, down to individual
learning tasks. This is what Goodyear terms ‘actionable knowledge for design’.
The current design for learning literature sketched here does not appear to have
any explicit epistemic approaches. Using the work of design as a discipline, I will
offer some possible options for use in design for teaching and learning below.
Goodyear’s work fits closest with the discipline of design. This present work will
now move away from design in the confides of education to look at how thinking
from the discipline of design can inform new ways of working as design as a
discipline in its own right.

Design as a Discipline

The ubiquitous and varied use of the word design causes ambiguity when it comes to
defining and agreeing what design is. Great buildings and technological innovations are
designed, or everyone could be described as a designer:

Designed things are the means by which we achieve desired ends.
(Petroski 2008: 48)
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All men are designers. All that we do, almost all of the time, is design.
(Papanek 1985: 23)
Engineers are not the only professional designers. Everyone designs who devises
courses of action aimed at changing existing situations into preferred.
(Simon 1988: 67)

If anyone can design then, how can we come to an agreed definition without attributing
design to all of humankind. Parsons (2016) offers a philosophy of design definition:
‘Design is the intentional solution of a problem, by the creation of plans for a new sort
of thing, where the plans would not be immediately seen, by a reasonable person, as an
inadequate solution’ (Parsons 2016: 11).

Looking outside of education can give us the opportunity to ask how do educators
design and how do they learn how to design? Cross (1982) called for education to re-
think the divide of science and humanities and to consider a third aspect of human
knlwledge—design and ‘designerly ways of knowing’. This includes calling for design
to be part of everyone’s education and not just professions who design. Cross argued
that the sciences and the humanities study what already exists and not what is to be
made, in other words designed. Cross (1999) re-iterated that thinking of design as a
discipline in its own right can attempt to study people (epistemology), processes
(praxeology) and products (phenomenology) in design (a model adopted by Goodyear
in education, see above). Cross goes as far as saying that a large area of cognitive
development as constructive ways of thinking has been missed by not including design
in general education. Here, we can see the beginning of design being thought of as a
discipline in its own right, ‘design in general’ which is not concerned with what is
designed but some of the principles, approaches, knowledge and skills which a designer
deploys. Dorst (2011) looks at how some of the approaches designers take are different
to the traditions of other fields. Dorst states that traditional deduction and induction is
not the way that a designer approaches a task. A more productive task to create
something new uses an abductive approach where the ‘what’ and the ‘how’ are in
the hands of the designer to meet a specific outcome. Dorst suggests the ways that
designers achieve this is dictated by frames. Frames are the cultural and normative
ways of designing in different fields. Breaking out of a particular field’s normative practice
frame is where innovation can occur according to Dorst. In the first issue of the Design
Studies journal, articles were requested that explored design as a discipline in itself, aside
from applied practice such as an architect or interaction design (Archer 1979).

The idea of thinking and working like a designer has gained popularity in a wide
range of industries. Similar to the ideas that I have explored about design as a
discipline, design thinking takes ways that designers go about their work to translate
this to almost any situation. These ways of going about solving problems have made
their way out of traditional design professions and into designs in business and social
policy (amongst others). This can be characterised by the international design agencies
such as IDEO who have brought design to the forefront of technology, working with
engineers to analyse how users actually go about using products. These design agencies
can now be seen to use their approach to design schools, healthcare systems, businesses
and social policy (Katz et al. 2015).

Owen (2007) describes the potential of design thinking for those working in social
policy. Owen asks how design approaches can be included in the education of non-
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designers, in this case policy makers. The issue to be tackled was how to provide the
policy makers with enough skills and knowledge to have conditioned inventiveness,
human-centred focus, environment-centred concern, ability to visualise, tempered
optimism, bias for adaptivity, predisposition towards multifunctionality, systemic vi-
sion, view of the generalist, ability to use language as a tool, affinity for teamwork,
facility for avoiding the necessity of choice, self-governing practicality and ability to
work systematically with qualitative information (Owen 2007: 25). Kimbell (2011)
traces some of the ideas in designing thinking from the 1980s to the present day.
Kimbell categorises design thinking as a cognitive style, a general theory of design
which is decoupled from any specific discipline and design thinking as an
organisational resource for any organisational innovation, be that in business or
public policy. Kimbell (2012) also proposes two alternative ways to look at design—
design as practice and designs in practice. The former observes the activities in which
designers undertake to analyse how a designer goes about their work. The latter tracks a
product or service beyond the designers’ work, beyond engineers and technol-
ogists and beyond marketing and how designs are used and re-imagined in
practice. This approach gives us the opportunity to see how designs come to be
created but also how they are used in real-world practice. The broadening of
design thinking beyond traditional design professions then is one that educators
could make use of as well considering inclusion in the syllabus of education for
those teaching or supporting learning.

The Epistemology of Design

To ask those in education to then think like designers, we might want to ask what
knowledge and approach designers have—the epistemology of design. Simon (1996)
called for a science of design which used positivist methods to measure designs
quantitatively and use such approaches in the new design of the new artefact. The
rigorous science of design approach would collect data to optimise designs. This
movement was prevalent in the 1960s but may now be making a return as design
thinking is being used in business and management fields. The field of learning
analytics in HE represents Simon’s work in the quantitative measure of behaviours
and computation to look for data which can statistically show patterns of activity for
learning (Martin and Sherin 2013).

Rittel and Webber (1973) contrast this view in their highly cited work ‘Dilemmas in
a general theory of planning’. Here, wicked problems are introduced to describe how
issues are tackled in areas such as social policy and wider social sciences. This work
says that the natural sciences and positivist approach are ‘tame’ problems, in contrast to
those social issues to be tackled which are ‘wicked’. Tame problems are measurable
with clear outcomes; wicked problems have many consequences and can often be
termed good or bad, rather than true or false. Moreover, wicked problems can be
designed to be resolved but the complexity of the social issue may have unforeseen
effects on another area which has not or could not possibly considered. A tame problem
can be studied in a controlled environment, but a wicked problem is in the real, messy
unstructured environment of the ‘real’ world. Schön (1983) looks at design profes-
sionals in practice and how they go about their work. In contrast to the technocratic,
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objective and positivist approached described previously, Schön was interested in the
implicit knowledge of practitioners who used their experience and know how to solve
problems in a much more idiosyncratic, interpretivist and constructive manner.

Krippendorff (2006) boldly claimed that ‘Design is making sense of things’ and that
design has to undergo a ‘semantic turn’. This turn, Krippendorff stated, should not
merely be interested in how mechanical products look and to turn away from a
technology-centred approach to a human-centred design. Here, meaning is giving
significant importance to whatever is being designed and that meaning matters more
than function. A designer’s role according to Krippendorf is to take on second-order
understanding to interpret and design for technological, social and cultural conse-
quences for stakeholders. Stakeholders here are anyone involved in the designed
artefacts and the ecology of artefacts. The three cornerstone pieces of work from
Simon, Schön and Krippendorf have their similarities and obvious differences: Simon’s
positivist, computational approach; Schön’s human interpretivist element and
Krippendorff’s ecology of designed artefacts and stakeholders (Galle 2011).

Bricolage and Actor-Network Theory for Postdigital Design
for Learning

Postdigital design for learning needs a set of new ways of going about design that do
not draw upon the divide between digital and non-digital and that does not slip into
previous frames of thinking, dualisms or technological determinism. Here, I would like
to introduce the ideas of bricolage and actor-network theory (ANT). Claude Levi-
Strauss used the idea of bricolage in the The Savage Mind to describe untamed human
thought. There is no direct translation to English (from French) of bricolage/bricoleur
(the closest being a higher status ‘odd-job man’), but a bricoleur is someone that comes
up with solutions using what is at hand and to pull these things together to make
something new (Lévi-Strauss 2000). Levi-Strauss compares the engineer with the
bricoleur. The engineer asks scientific questions and creates optimal solutions. The
bricoleur in contrast pulls together what is at hand, ready or half made to make
something new, regardless of what it is.

Such elements are specialized up to a point, sufficiently for the ‘bricoleur’ not to
need the equipment and knowledge of all trades and professions, but not enough
for each of them to have only one definite and determinate use. They each
represent a set of actual and possible relations; they are ‘operators’ but they can
be used for any operations of the same type. (Lévi-Strauss 2000: 11)

This quote shows how those involved in design for learning do not need to be
specialists in all fields but to have an appreciation and ability to evaluate if it is the
right tool for the job in line with the context of postdigital design for learning. Bricolage
is used as a metaphor for the design process which aims to give structure to events
(Louridas 1999).

ANT moves away from traditional epistemological and ontological boundaries.
Founded in the discipline of science and technology studies, ANT removes barriers
by talking about human and non-human entities as equals acting upon each other in a
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constructing and deconstructing manner, these can be humans, objects, ideas, social
norms, nature, cultural histories, symbolic values and many more, all in a relativist
manner to trace connections. All of these entities form nodes in a network and negotiate
with one another to create actions; this is in contrast to qualitative approaches which
may ask what they mean (Fenwick and Edwards 2010). Actions are produced when a
variety of entities (human and non-human) come together, and this may be co-
incidentally or in a designed manner; ANT refers to this collection of things as
assemblages (Müller and Schurr 2016). Agency of these actors then is not something
which comes under full consciousness but a coming together of each of the nodes in the
network. ANT is a tool which enables one to untangle these knots and nodes in the
network to analyse the action of entities (Latour 2007). Neyland (2006) characterises
ANT as getting to grips with the mundane, assemblages, materiality, heterogeneity and
flows/fluidity. This summary shows how ANT looks at the everyday actions which are
brought about by the assembly of things which shows how they come together in a
diverse fashion in a non-stable manner, they are constantly made, become stable but
often remade.

Latour (2007) describes what makes up ANT analysis through five uncertainties.
Groups do not just exist, they are formed, and this is how we can best analyse them
through their formations. Action is important and how actors act based on other actors
form part of the ANT analysis and these are constantly debated. Objects have agency
and can be seen as determining action or simply used for a social action; Latour says
that objects can permit, suggest, influence, block etc. ANT’s epistemology is construct-
ed much like a building in that different elements are brought together in the network
and the associations with nodes in the network. This is problematic for Latour as other
social sciences use his selected term ‘social constructivism’ in very different ways,
often ways which dismiss scientific objectivity. Social constructivism within ANT
looks at knowledge as bringing together both the social, natural and technical. ANT
is reported simply as ‘an account which traces a network’ (Latour 2007). This looks at
the network which actions of actors make other actors do unexpected things. A
challenge for those using ANT is how far the network should spread and when to stop
analysing connections. All of this makes up a sociology of associations.

Two examples are provided by Latour. The size of a hotel room key influences and
changes the actions of the hotel guest. A small key fob which fits into the pocket of the
guest encourages their action to place the key in the pocket and not hand it in to
reception. A larger key which cannot be placed easily in a pocket influences the guest
to act and hand the key in at reception and potentially mitigates the risk of losing the key
(Latour 2007). Tracing associations and actions is also termed as the black box. This is
where an entity is taken for granted, in this particular example, a camera. There are many
parts that go into making a camera and many design decisions. What is included and
excluded and who makes those decisions are all actors in ANT. The camera is taken for
granted, but when opening up the black box, ANTallows one to explore how it is come
to be and how it becomes stable and taken for granted (Latour 2003).

Latour (1996) points out two common misunderstandings: (1) The word network
can be misleading and make people think of technical similarities to physical networks
which are stable and fixed. (2) A researcher may look just at the social and ignores
artefacts, ideas and technologies. To use ANT effectively, all should be given equal
standing and have an influence on each other.
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Taking Latour’s metaphor of construction, of elements being brought together—the
social, natural and technical in a sociology of associations, we can look towards a
hypothetical example in HE. Consider an undergraduate module which makes up a
degree programme. A designer (whoever that may be) has the task of bringing together
an assemblage of resources. The assemblage could include weekly lectures, followed
up by small seminar group teaching; the lectures may be recorded; online activities or
content may be shared with students and activities may be set for before or after the
lecture or seminar online. There may be an element of open networked learning
(Hodgson and McConnell 2019) and open resources such as blogs, news articles and
YouTube videos used by students independently or provided for them. These elements
described all have influence upon each other. Each interaction with an element of the
assemblage will change and reshape the other. Each student and teacher will bring their
own past experiences and knowledge to bear on the network. The institutional norms
and technical systems will play a part in what can be done and how it is done. This
signifies the messy real world which Latour embraces and says cannot be avoided.
Where should the sociology of associations begin and end and which black boxes
should be opened and which left unopened? This is a decision for designers, researchers
and stakeholders and will always be a pragmatic one. Pragmatism can be offered by the
bricoleur who has to use the tools at hand; what is available, who is available to help
and what works are the pragmatic questions of our bricoleur in the design of learning
and teaching. This signifies the postdigital in that we cannot and are making a mistake
to differentiate and separate the digital from the non-digital. As Cramer (2015) points
out, the postdigital is DIY in contrast to a corporatized approach. The postdigital drags
the smooth standardised digital down into the mud (Jandrić et al. 2018b) to work with
all actors in the assemblages.

Towards a Postigital Actor-Network Theory Bricolage of Design
for Learning

We have seen in HE learning and teaching, in some cases, somewhat of a dualism
between the digital and non-digital and in some cases a technological determinism.
This paper has illuminated some of the thinking in the field of design that may enable
postdigital practices to be adopted in HE and for those designers to join the wider
design as a discipline community. I have attempted to do this to look at the field of
design and what it means to be a designer and the epistemological variances within the
field. The popular use of design thinking has permeated into different and diverse fields
including public policy and business management. In a time when higher education is
facing an increased focus on learning and teaching and the massification of the HE
sector, the use of design methods and identifying roles in the design process can be of
use to design new approaches which are needed in these new contexts.

Using the framework of people (epistemology), processes (praxeology) and products
(phenomenology) (Cross 1999; Goodyear 2015), we can study the knowledge used by
those involved in the design process or the knowledge required, the processes by which
they work and the products which they provide for learning and teaching. By sketching
ideas from design within HE and as design as a discipline in itself, this paper offers
starting points for decisions and discussions in who is involved in design and what
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skills and knowledge they bring. How these individuals and teams go about design
must also be of study and practical application in what goes into the design process
(praxeology). Finally, the end product and how it is used by learners and educators
(phenomenology) must be researched for effectiveness. Here, I propose a framework
for analysing how designs come to be as well as enabling designs.

To achieve this in the postdigital epoch, ANT can play a part across all three aspects
of the design framework. ANT, with no bias between the human and non-human, traces
the sociology of associations in designs in practice. The designer then, whether looking
to design anew or reconfigure an existing design can be seen as the bricoleur, always on
the lookout for what is at hand, to use in a suitable way, in a critical, postdigital way for
learning and teaching which can be re-used and re-assembled to meet the need of the
situation at hand regardless of the digital/non-digital, aware of critical pedagogy, not to
be seduced by the technological determinist discourse and to increase agency for all
involved. This can then be described as a design for postdigital learning and teaching
where the appropriate design assemblage is used for the appropriate situation.
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