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5 LCT and systemic functional
linguistics
Enacting complementary theories
for explanatory power

Karl Maton, ]J. R. Martin and Erika Matruglio

Transcending the divide between disciplines in vesearch.

Introduction

Interdisciplinarity is the future. Such is the thrust of pronouncements
repeatedly heard across the social sciences and humanities. Interdisciplinar-
ity is often equated with intellectually and socially progressive stances and
greater responsiveness to business and workplace needs. Yet such axiological
and economic benefits are more often assumed or proclaimed than evid-
enced or demonstrated (Moore 2011). Moreover, what is declared to be
‘interdisciplinary’ often comprises the appropriation by literary or philo-
sophical discourses of ideas from other fields rather than genuinely interdis-
ciplinary dialogue. Nonetheless, to highlight the vacuity of much written in
its name is not to dismiss the potential of interdisciplinarity itself. There are
serious ontological and epistemological arguments for bringing disciplines
together in substantive research (Bhaskar and Danermark 2006). Simply
put, the social world comprises more than the phenomena addressed by any
one discipline. Education, for example, involves at least knowledges,
knowers, knowing, and the known, implicating insights from, among
others, sociology, linguistics, psychology, and philosophy (Maton 2014b:
212-13). This is not to suggest a single study must encompass the discipli-
nary map in order to recreate reality in its entirety. Rather, it highlights that
drawing on more than one disciplinary approach may offer greater explan-
atory power when exploring a specific problem-situation.

This chapter illustrates how such gains can be made by research using
Legitimation Code Theory (LCT) and systemic functional linguistics (SFL)
together. A rapidly growing number of studies are enacting both LCT and
SFL within research into social fields of practice as varied as education, law,
art, and politics. Such studies are utilizing these sociological and linguistic
approaches to offer complementary insights into their objects of study. They
are also stimulating advances in the theories themselves, as each framework
poses new questions to its companion or sheds fresh light on its concerns.
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In this chapter we illustrate how such interdisciplinary research can be con-
ducted to offer explanatory power and drive theoretical innovation. There is
a long history of dialogue between these traditions but few accounts of the
processes of working together, particularly in the kind of intensive collabo-
ration characterizing recent encounters. Thus, rather than delineating onto-
logical, epistemological or discursive features of the frameworks that enable
their fruitful relation within research, our aim is more practical: to describe
processes whereby they can be articulated through the course of a substan-
tive study. To ground our discussion, we focus on a recent major project
that brought together LCT and SFL to explore cumulative knowledge-
building in school classrooms.

We begin by placing this project in context by briefly summarizing the
evolving history of encounters between the two traditions. We highlight how
the emergence and development of LCT is reshaping the concerns of estab-
lished phases of interaction, opening up new areas of exchange, and stimu-
lating close collaboration. Second, we introduce the research project on
classroom practices, summarizing key findings. Third, we discuss the ways of
working that evolved through the project to achieve those findings. We argue
that interdisciplinary collaboration necessitates maintaining ‘essential tensions’
between the theories in their encounters with data. We then describe the prac-
tical strategies for negotiating these tensions developed during the project in
terms of three dynamics: zooming between the bigger picture and specific
issues, refocusing between fuzzier and more precise analyses, and alternating
between parallel analyses by each theory and joint analyses using both frame-
works. Finally, we illustrate how interdisciplinary research offers greater
explanatory power and stimulates advances by highlighting how each theory
has perturbed existing ideas and provoked new thinking in its companion.

We should emphasize this chapter is neither a definitive methodological
guide nor a restrictive template for enacting LCT and SFL within research. As
we shall discuss, the specificities of our example — object of study, forms of
data, selected concepts, personnel, time, and budget — mean the strategies we
outline may require adaptation for other projects. We were also often feeling
our way through issues raised for the first time by collaborative analysis of
shared data using LCT and SFL. As more studies using both theories in this
manner come to fruition it is likely that further lessons learned from those
experiences will lead to improved ways of working that enable even more pro-
ductive collaboration. Here, to shed light on the often hidden craft of inter-
disciplinarity, we simply offer methodological reflections on our experiences of
research practices that enacted LCT and SFL together to build knowledge.

An evolving relationship

Current collaboration builds on a long tradition of intellectual exchanges
between the code theory created by Basil Bernstein and SFL. Space
precludes discussing this rich past in detail. Here we limit ourselves to briefly
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drawing on a recent account of these relations. Maton and Doran (2016)
build on Martin (2011) to discuss five principal phases of exchange between
code theory and SFL, each phase adding new points of contact to ongoing
conversations. Table 5.1 outlines when each phase began and the concepts
most engaged in these dialogues. As Maton and Doran (2016) emphasize,
this represents a heuristic schema of encounters between the frameworks
rather than an intellectual history of each theory. However, given our focus
on LCT, it is pertinent to note that the first three phases involve Bernstein’s
framework and the most recent two phases involve LCT. Thus, to place our
case study in context, we shall briefly summarize, first, the tradition of dia-
logue on which LCT builds and, second, the role it is now playing in gener-
ating the kind of intimate and intensive collaboration we discuss in this
chapter.

Phases I-111: Coming together

The first phase began by the 1960s with discussions among Basil Bernstein,
Michael Halliday and Ruqaiya Hasan. These exchanges centred around
Bernstein’s conceptualization of actors’ socialized dispositions as ‘coding
orientations’ (1971) and the social distribution of these orientations to
meaning (Hasan 2009), or what later became known as ‘semantic variation’.
This phase involved mutual influences on ways of thinking. For example,
Bernstein (1995: 398) later stated: ‘It became possible for me to think
about linguistics in sociological terms and sociology in linguistic terms’ (cf.
Halliday 1985). Dialogue also fundamentally shaped empirical studies. Hal-
liday’s emerging meaning-based grammar provided a means for enacting
code theory in studies of language undertaken at Bernstein’s Sociological
Research Unit during the late 1960s (see Bernstein 1973). Conversely, con-
cepts developed in these code theory studies (particularly semantic net-
works) formed the basis for theoretical elaborations of SFL in substantive
research by Hasan and colleagues from the 1980s onwards (Hasan 2005).

A second phase of exchange involved Bernstein’s account of ‘pedagogic
discourse’ (1977, 1990) and genre-based literacy programmes of the ‘Sydney
School’ of SFL (Martin 2000). From the early 1990s onwards educational lin-
guists developed forms of pedagogy capable of enabling learners from a wider
range of social backgrounds to succeed. Bernstein’s theorization of social
struggles over pedagogic discourse were drawn upon by the Sydney School to
help interpret why their democratizing pedagogies were subjected to vitriolic
contestation within and beyond education. In this phase, the interaction was
less dialogic. Most code sociologists were not fully acquainted with Sydney
School work due to the geographic distance of principal players in each
approach and a withdrawal from interventionist educational research by British
sociologists of education during the 1990s in response to political attacks on
the field. Nonetheless, this work productively continued within SFL (Martin
2011) and has become integral to more recent exchanges.
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During the 2000s a third phase of exchange centred on the nature of
intellectual fields as different kinds of ‘knowledge structure’ (Bernstein
2000) and their semiotic resources, particularly the register category of field.
Here encounters became more dialogic. Interdisciplinary conferences in
Sydney in 2004 and 2008 brought code sociologists and systemic functional
linguists into closer personal contact and resulted in two collections that
included discussions of relations between the approaches (Christie and
Martin 2007; Christie and Maton 2011). These events laid foundations for
the invigoration of these relations that followed.

Phases IV-V: Working together

Throughout the history of their dialogue developments within each theory
have been a major impetus to developments of exchanges between the the-
ories. Not all new ideas become involved in dialogue and decades can lapse
after inception before a concept becomes active (see Maton and Doran 2016).
However, the development of code theory into LCT since the turn of the
century has proven a major and rapid inspiration to engagement with SFL.!
By the mid-2000s the development of the Specialization dimension of LCT
had energized a fourth phase and by the 2010s the Semantics dimension was
catalysing a fifth phase. Extensive discussion of these concepts is beyond the
scope of this chapter (see Maton 2014b; Chapter 1, this volume). The wide
range of concepts implicated in these exchanges also precludes summarizing
phases here (see Maton and Doran 2016). As Table 5.1 suggests, Special-
ization concepts are resonating with many aspects of SFL, including field
(Martin et /. 2010) and individuation (Martin 2012), while relations between
Semantics and concepts across the metafunctions and strata of SFL are reshap-
ing both frameworks in ways only beginning to be understood. We illustrate
these ongoing developments shortly. Before doing so, two characteristics of
these interactions that help contextualize our case study are worth noting.

First, these newest phases of exchange are touching on issues from across
the history of dialogue. This partly reflects the way in which LCT concepts
build upon concepts inherited from Bernstein’s framework. They not only
reveal new aspects of phenomena, sparking new issues for dialogue with
SFL, but also shed fresh light on established concerns. For example, the
notion of ‘knowledge structure’, central to phase III, is retheorized within
Specialization as ‘knowledge—knower structures’ (Maton 2014b). The
extended concept both explores new issues (such as the basis of achievement
in the arts and humanities) and, by integrating the inherited concept, recasts
the focus of work in phase III using that notion. Similarly, LCT concepts
extend and integrate existing theorizations of ‘coding orientation’ from
phase I and ‘pedagogic discourse’ from phase II (see Maton 2014b). In
short, by both opening up new areas of dialogue and rejuvenating the focus
of established encounters, these new phases are characterized by more of
each theory coming into contact with its companion.
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Second, exchanges have again become intensive and dialogic, with influ-
ence flowing both ways. Renewed intimacy has been encouraged by geo-
graphic proximity among participants; for example, our case study emerged
from a sustained engagement between Karl Maton and a productive group
of linguists associated with J. R. Martin that was made possible by Maton’s
emigration to Sydney in the mid-2000s. Crucially, such engagement is
engendering intensively collaborative research. Rather than distanced inter-
actions between scholars engaged in distinct analyses of different data,
recent phases are characterized by research that enacts both theories in com-
plementary analyses of the same data. Bringing the theories into ‘creative
dialogue and tension’ (Bernstein 1995: 398) is thus becoming increasingly
common within studies, including research into academic writing (Chapter
6, this volume), music education (Chapter 10, this volume), restorative
justice (Martin et a/. 2012), and sociology (Luckett 2012). Moreover, a new
generation of theoretically ‘bilingual” scholars is emerging, illustrated by a
growing number of successful and ongoing doctoral theses using both LCT
and SFL (e.g. Meidell Sigsgaard 2013; Vidal Lizama 2014; Weekes 2014).

In short, the emergence of LCT has contributed to evolution of the
focus, form, and dynamic of exchanges with SFL: concepts implicated in
dialogue are proliferating, collaboration is intensifying, and influence is
mutual. This forms the context for our case study, a project that brought
scholars from LCT and SFL together to explore knowledge-building and
which formed the basis for a range of further studies.

The DISKS project

The DISKS project into ‘Disciplinarity, Knowledge and Schooling’ was a
nationally-funded, three-year research study (2009-11) based at the Univer-
sity of Sydney.? Peter Freebody, J. R. Martin and Karl Maton were chief
investigators; Erika Matruglio, a former teacher undertaking doctoral study
using SFL. and LCT, was research associate through the project; and Lucy
Macnaught assisted with stage 3 (see below). The overarching aims were to
analyse the bases of knowledge-building in secondary school classrooms,
explore their variation across different kinds of subject areas, and develop
pedagogic practices that could enable such cumulative progress. The study
comprised three principal stages: data collection, data analysis, and a peda-
gogic intervention.

Data collection gathered curriculum documents, student work products,
and video-recordings of 100 lessons in years 8 (ages 13-14) and 11 (ages
16-17) of six secondary schools in urban and rural New South Wales, Aus-
tralia. Lessons were in Science (year 8) or Biology (year 11) and Ancient
History or Modern History (depending on school). Analysis of classroom
data focused on phases in which knowledge was actively transformed, such
as unpacked, repacked, recalled from the past, built on, elaborated,
projected into the future, and so forth. The analysis drew on the LCT
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dimensions of Specialization and Semantics and on myriad areas of SFL
focused on construal of uncommonsense discourse, including IDEATION,
APPRAISAL, PERIODICITY, and grammatical metaphor in relation to field and
mode. The considerable array of ideas this stage generated were then win-
nowed down for the intervention to those with direct implications for peda-
gogic practice that could be conveyed to teachers in a short period of time.
Specifically, the intervention focused on the ideas of ‘semantic waves’ from
LCT and ‘power trio’ from SFL.

The notion of ‘semantic waves’ arose from analyses of classrooms using
concepts from Semantics (see Maton 2013, 2014b; Chapter 1, this volume).
Semantic gravity refers to the degree to which meaning relates to its
context; semantic density refers to the degree of condensation of meaning
within practices. Each can be independently stronger or weaker along a con-
tinuum of strengths. Tracing these strengths over time (such as through a
school lesson) generates a semantic profile that reveals how the knowledge
expressed is changing in terms of its context-dependence and complexity.
Several profiles were revealed in analyses of classroom data (see Maton
2013), including semantic waves that trace recurrent movements between
relatively decontextualized and context-dependent meanings and between
simpler and more complex meanings (see Figure 1.4, page 17). This waving
pattern of changes in the strengths of semantic gravity and semantic density
enables the knowledge expressed in practices to be transferred beyond any
specific context and to connect up with other meanings over time. Simply
put, generating semantic waves aids knowledge-building. SFL analyses high-
lighted how these movements in knowledge practices are associated with the
appropriate employment by actors of complexes of linguistic resources. Of
the wide array of such resources, control of technicality, grammatical meta-
phor and periodicity were highlighted as central to creating semantic waves,
selected as teachable in a short period of time, and more accessibly described
in terms of ‘power words’, ‘power grammar’, and ‘power composition’,
respectively (Martin 2013a).

These LCT and SFL concepts formed the basis for the pedagogic inter-
vention. Six teachers from four schools were trained to model semantic
waves and bring to students’ consciousness the ‘power trio’ of linguistic
resources enabling these transformations of knowledge (see Macnaught ez
al. 2013). To do so, the intervention drew on the ‘Teaching and Learning
Cycle’ developed in Sydney School literacy programmes and, specifically,
the notion of ‘joint construction’ in which teachers and students work
together to construct meanings (Rose and Martin 2012). After an initial
training day, researchers worked closely with the teachers in preparing class-
room materials and supporting them in a total of 14 lessons enacting the
pedagogic strategies over one school term (approximately ten weeks).

A growing number of studies and pedagogic interventions (e.g. Blackie
2014; Clarence 2014) are being influenced by the outcomes of this project,
which we have but touched upon here (see Martin and Maton 2013).
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A second major project (named ‘PEAK’) involving LCT and SFL has also
directly built upon DISKS to explore knowledge-building in detail across
whole units of study.? This burgeoning body of work suggests that generat-
ing semantic waves is a key not only to knowledge-building but also to
achievement across a variety of practices, such as student assessments
(Maton 20144a). It is also revealing the elaborate assemblages of linguistic
resources mastered by actors to build knowledge (Martin 2015). Here,
though, our concern is not the product but the process. Specifically, we
focus on the data analysis stage of the project to discuss, first, how the two
frameworks were related together and, second, how this interdisciplinary
approach stimulated theoretical innovation.

Essential tensions: three dynamics

Close encounters between theories can take different forms (Maton 2014b:
210-13). One kind is where a theory operates as an organizing framework
that highlights what needs to be analysed and another theory is used as an
analytic framework for analysing those issues. The theories thus serve dif-
ferent purposes within a single analysis. Chapter 2 (this volume), for
example, discusses how Berry’s ‘acculturation’ framework provided a means
of organizing a study of constructivist pedagogy in which LCT concepts
served as the analytic tools. A second kind of close encounter is where a
conceptual framework is used to operationalize another framework in
empirical research. For example, in phase I of exchanges (above), studies at
the Sociological Research Unit enacted SFL concepts to translate between
code theory and empirical data (Bernstein 1973). Here again theories serve
different purposes within a single analysis: one provides an ‘external lan-
guage of description’ or translation device for the other (Chapter 2, this
volume). In contrast, close encounters of the third kind occur where the-
ories are brought together to provide complementary analyses. That is, each
framework is enacted to explore the same data and the resulting analyses are
related to explain a shared problem-situation. This form of collaboration has
grown in recent interdisciplinary dialogue between LCT and SFL. It
describes the DISKS project, in which, to put it simply, LCT was enacted to
analyse knowledge practices and SFL was used to explore linguistic
practices.

Most major studies take a long and winding path. Chapter 2 (this
volume) describes a qualitative study as involving innumerable movements
between theory and data. Research using complementary theories is even
more complex, as it involves at least two sets of relations between a theory
and data, as well as relations between the theories. In our case study, prag-
matic strategies for negotiating these relations were evolved through the
course of the research rather than being established in advance. However,
three overarching dynamics can be distinguished that came to structure the
research process:



LCT and systemic functional inguistics 101

*  zooming between the bigger picture and more delimited phenomena;

e refocusing between fuzzier and more precise analyses; and

* alternating between parallel analyses using each theory and joint ana-
lyses using both theories.

These three dynamics aimed at maintaining essential tensions between each
theory and the data, and between the two theories. By ‘essential tension” we
mean an equilibrium between too much and too little distance. As discussed
in Chapters 1 and 2 (this volume), too much distance between theory and
data creates a disconnect, while too little distance can lead to either theoret-
ical imposition or empiricism. Our principal focus here is a further essential
tension: between two frameworks. If too much distance opens up between
analyses enacting different theories they can drift apart and lose touch; if too
little distance is maintained, each theory is in danger of losing its integrity
and being consumed by its companion. Maintaining an equilibrium between
contact and integrity is thus necessary to enable productive dialogue rather
than silence or monologue. As we shall discuss, the three dynamics of
zooming, refocusing and alternating helped maintain this essential tension
in the DISKS project.

Like walking along a high wire, such an equilibrium is not a fixed state
but rather a moving and always tentative sense of balance that must be con-
stantly negotiated throughout the research process. Enacting each dynamic
is thus a matter of judgement that does not lend itself to being described as
a simply sequenced recipe. Moreover, the distinctions between zooming,
refocusing and alternating are analytic: in the project the three dynamics
could be simultaneous, overlapping, and enacted in various combinations. A
narrative of the DISKS project as it unfolded is, therefore, beyond our scope
here. The large number of concepts involved also precludes extensive illus-
tration. Instead, we draw on experiences from the project (using surnames
for protagonists) to outline the rationale for each dynamic and refer to pub-
lications as examples of their outcomes that can be explored alongside this
discussion.

Zooming

‘Zooming’ describes movements in either direction between wide-angle
analysis of the bigger picture and telephoto analysis of a more limited phe-
nomenon, such as a specific instance. The DISKS project began with a
wide-angle analysis before zooming between telephoto analyses of selected
examples and the bigger picture. At the outset Martin and Maton dis-
cussed together a series of video-recordings of secondary school lessons
collected by Peter Freebody for a previous project. These wide-angle ana-
lyses explored issues that might be encountered in the study and so were
open in terms of phenomena under consideration. As described in Chapter
2 (this volume), beginning with such ‘bottom-up’ analysis can help avoid
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theory prematurely overwhelming data. It can also contribute to balan-
cing complementary theories. Unsurprisingly, features initially highlighted
in discussions, such as the presence of technical language (Martin) or dif-
ferent ways knowledge claims were valorized (Maton), reflected the theor-
etical background of each researcher. However, to enable another
approach to shed fresh light on one’s concerns requires ensuring neither
theory races into the vacuum represented by raw data to construct the
problem-situation in its own image. By beginning from a wide-angle view
of the object of study, Martin and Maton aimed to establish that open
space at the outset.

When examining data collected for the DISKS project, analysis then
zoomed into detailed explorations of delimited phases of classroom inter-
action. For example, Maton and Martin each explored in depth a year 11
biology lesson dedicated to the role of ‘cilia’ as a biological line of defence
(e.g. Maton 2013). These telephoto analyses ensured the conceptual
frameworks engaged directly with data rather than remaining metaphor-
ical or allusive. As we discuss in ‘alternating’ below, such close engage-
ments with shared data are crucial to interdisciplinary dialogue by
providing extra-theoretical points of contact. Each telephoto analysis was
then followed by zooming out again to wider contexts. For example, the
biology lesson was situated within a discussion of ‘cilia’ in curriculum,
textbooks, and research (see Martin 2013a). Using LCT, such wide-angle
analyses helped reveal the relative strengths of semantic gravity and
semantic density of classroom discourse which could have remained con-
cealed if focusing solely on the lesson data. Using SFL, they highlighted
linguistic resources, such as grammatical metaphor, not necessarily
enacted in classroom discourse but required for achievement in the subject
area. Returning regularly to a bigger picture also ensured telephoto ana-
lyses did not remain segmented fragments of the whole problem-situation.
For example, placing analyses into the wider contexts of years 8 and 11
helped generate the conjecture that semantic waves in lessons form part of
larger semantic waves through the years of secondary schooling (Martin
2013a; Maton 2013), an issue being explored in PEAK, the successor
project to DISKS.

In terms of maintaining an essential tension between the frameworks,
zooming helped temper temptations towards more macro (LCT) and micro
(SFL) levels of analysis that would have cast the approaches adrift. Deter-
mining legitimation codes of practices can often require more than a short
extract of text, potentially pushing analysis using LCT towards exploring
larger units of data. Conversely, the elaborate toolkit offered by SFL for
fine-grained study makes possible the endless exploration of smaller units of
data. In contrast, through repeatedly zooming in and out, the DISKS
project helped encourage the creation of new LCT concepts capable of
exploring discourse down to the word level and new SFL concepts that
pursue phenomena across strata (see further below).
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Refocusing

‘Refocusing’ describes movements in either direction between sof-focus ana-
lysis that sketches a fuzzier outline of key issues and hard-focus analysis that
commits to a sharper, more precise conceptualization. As mentioned above,
Martin and Maton began the DISKS project by examining previously col-
lected videos of secondary school lessons. In these discussions the use of
concepts from either theory was minimized. Such soft-focus analysis was
intended (like its accompanying wide-angle approach) to allow data to speak
in its own terms rather than become recast in the language of either theory
(cf. Chapter 2, this volume). It also aimed at creating a space for dialogue
between initial insights from the researchers. At this preliminary stage,
Martin and Maton found that ideas requiring extensive conceptual defini-
tions soon restricted free-ranging discussion and led to the theories con-
structing the object of study in ways that quickly diverged. Thus, to
maintain an essential tension between the frameworks, discussion was
couched in simpler terms, employing metaphors, similes, figures and body
gestures to describe issues in relatively fuzzy ways. For example, one feature
of knowledge-building in classroom practice was expressed by a snaking
hand gesture or a wavy line and characterized as involving ‘heavier’ or
‘lighter’, ‘tougher’ or ‘easier’ and ‘familiar’ or ‘unfamiliar’ language. Such
shared fuzzy categories, equidistant from either theory, could then be
recontextualized into the specialized languages of each framework to
explore their nature as either knowledge practices or language practices in
(parallel) hard-focus analyses.

Beginning with a soft-focus (and wide-angle) view may seem obvious,
but this starting point is typically obscured in published works, as they
present the product rather than describe the process of research. Moreover,
it is tempting to quickly refocus into theoretical terrain. LCT and SFL are
complex frameworks that offer insights unavailable to commonsense. The
explanatory gains on offer make their conceptual tools tempting to employ
and thereby ‘harden’ analysis as quickly as possible. This is also seductive on
a personal level. Mastering sophisticated theories requires considerable
investments of time and energy. It can feel frustrating to seemingly eschew
such hard-won knowledge by returning to less precise discourse. However,
‘soft-focused’ is not ‘unfocused” — it does not negate a disciplined gaze. As
noted above, during their soft-focus discussions Martin and Maton still
viewed the data with sociological and linguistic gazes, whether or not they
explicitly enacted concepts. Moreover, this was a starting point, not the final
destination.

Analyses progressively refocused to become more precisely theorized. In
the detailed exploration of passages of classroom discourse, for example,
fuzzy descriptions of weight became conceptualized in LCT terms as seman-
tic gravity, notions of difficulty and familiarity were transformed into seman-
tic density, and the snaking hand gesture was echoed in the profile of
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semantic waves (Maton 2013). Similarly, SFL analyses refocused such fuzzy
categories into more precise descriptions of linguistic resources, such as
from unfamiliar words to identifying ‘technical” and ‘specialized’ language
or distinguishing types of grammatical metaphor such as ideational and
interpersonal metaphors, and thence within ideational metaphors between
logical and experiential metaphors, and so forth (e.g. Martin 2013a). Such
separate hard-focus analyses increased the distance between accounts gener-
ated by the frameworks as they became couched in distinctive conceptual
languages. However, such distance enabled the analytic precision required
for each theory to reveal facets of the phenomenon unseen by its compan-
ion that could then be productively brought together (see ‘alternating’,
below). Moreover, the project did not represent a one-way ascent into
theoretical precision. When sharing the results of hard-focus analyses,
Martin and Maton found it useful to occasionally return to fuzzier terms
(such as the snaking hand gesture) to articulate between conceptual ideas
generated by the two theories in relatively unspecialized terms. In addition,
such simpler terms were invaluable for teacher training in the pedagogic
intervention — they provided a non-technical shorthand.

Both forms of focus thereby contributed to productive collaboration. In
addition, the process of refocusing itself helped maintain an essential tension
between the frameworks by avoiding temptations to either fudge empirical
referents or engage in theoretical fetishism. Hardening focus by sharpening
precision helps identify concepts whose relations to referents were ambigu-
ous and which could thereby confuse dialogue because of their fuzziness,
while softening focus opened up each theory to input from beyond the
framework. In DISKS these movements encouraged the creation in LCT of
multi-level typologies for determining more precise distinctions of strengths
for semantic gravity and semantic density and the development of new con-
cepts in SFL for grappling with the implications of these concepts from
LCT (see further below).

Alternating

A third dynamic informing the project comprised alternating or recurrent
movements between parallel analyses of data by each theory separately and
joint analyses using both frameworks. As discussed, DISKS began with joint
discussions of existing data. Analysis of newly collected data similarly began
with Martin and Maton jointly deciding which data to examine in greater
detail and discussing (in soft-focus) the phenomena those selections exhib-
ited. Joint analyses of data thereby established shared problem-situations
and goals for parallel analyses. For example, phases of lessons were collabo-
ratively selected to explore the snaking phenomenon (later conceptualized
as ‘semantic waves’) using each theory separately.

Coming together in this way was crucial in establishing an essential tension
between the frameworks in the project. Interdisciplinary conversations between
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scholars working on similar general problematics may mutually inspire ideas
but cannot directly relate their insights, for they remain too distanced by dif-
ferences in objects studied, forms of data analysed, and specific issues
addressed. This can then lead to misguided attempts to overcome the resulting
distance by translating directly between concepts from each theory, such as
wrongly identifying ‘semantic density’ with ‘field’ or reducing ‘semantic
gravity’ to ‘mode’ (or vice versa). Such reductionism wrenches each concept
from its constitutive position within the constellation of ideas comprising a
theoretical framework and thereby fails to grasp its meaning. In contrast, by
establishing common data and questions in joint analyses, Martin and Maton
provided shared referents beyond the province of each theory through which
the findings of their separate analyses could be integrated. Though each frame-
work constructs objects of study in its own way, sharing clearly-defined refer-
ents in this way enables those constructions to be articulated. Thus, questions
decided upon by Martin and Maton for their parallel analyses concerned not
general topics, such as the nature of knowledge-building, but rather sharply
defined substantive issues, such as how a specific phase of classroom interaction
builds on what had been previously discussed in the lesson (Martin 2013a;
Maton 2013), how actors and terms are related together in History lessons on
war in Indochina to create different values (Martin et al., 2010), or how a
History teacher shifts between the present and the past to connect knowledge
through time (Matruglio et al. 2013).

Having jointly discussed these examples (and others yet to be pub-
lished), analyses using LCT and SFL separately provided the space for
ecach framework to explore its distinct facet of the shared problem-
situations. Parallel analyses provided sufficient distance between frame-
works to enable the zooming into detailed examination and refocusing
into precise theorization discussed above. Time apart is necessary for such
analyses. When using SFL it may not be immediately apparent which
systems — PERIODICITY, TRANSITIVITY, IDEATION, APPRAISAL, etc. — might be
relevant. In the DISKS project, analyses of a wide range of different lin-
guistic features were conducted by Martin and Matruglio that varied in
their fruitfulness according to the specific case. When using LCT it may
not be immediately apparent how concepts are realized within the specific
data being studied and developing ‘translation devices’ for making visible
code concepts is intensive and time-consuming (see Chapter 2, this
volume). In short, space was required for each theory to engage in its own
distinctive dialogue with the data. Parallel analyses thereby protected their
integrity to ensure the project embraced ‘bilingualism rather than pidg-
inization” (Martin 2011: 53). Distance is also valuable for considering the
implications for each framework of insights generated by its companion
theory. As Martin (2011: 56) argues, interdisciplinary engagement
requires ‘breathing room: time to stop talking, take stock and develop
knowledge on one’s own terms’. We return to discuss such perturbations
and provocations below.
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However, alternating involves separation in order to come together
again. In the DISKS project, emergent results of these parallel analyses were
regularly articulated in joint analyses. Moreover, Matruglio worked with
both Martin and Maton, providing an additional channel of communica-
tion. This coming together comprised more than the addition of two sepa-
rate accounts: genuinely interdisciplinary research is more than the sum of
its parts. For example, through these joint discussions it became increasingly
evident that diverse linguistic features came together in complexes that
accompanied specific changes in knowledge, such as upshifts and downshifts
in semantic gravity and semantic density, and that these further differed
according to, inter alin, the specialization code characterizing the subject
area. For example, Maton (2013: 16-17) includes a discussion of a semantic
wave in a brief passage from a year 11 History lesson that SFL analyses
reveal involves unpacking live grammatical metaphors, generic forms of
participants and processes, nominalizations, technicalizations as dead meta-
phors, and many other linguistic resources. Reducing distance between
them thereby helped reveal the ways in which, for the purposes of this project,
the two frameworks offered complementary views. In the case of DISKS,
enacting LCT provided analysis of changes in knowledge practices and
enacting SFL revealed the linguistic resources by which actors achieved
those changes. This relationship and those insights are not intrinsic to the
frameworks but rather emerged from articulating parallel analyses of this
specific object of study — other projects are likely to feature different rela-
tions. Maintaining an essential tension between the approaches through
alternating offers a means of allowing these relations to become evident.

Doing the work

This brief summary of three dynamics characterizing the craft work of the
DISKS project necessarily simplifies a messier process. Typically, analyses of
several sets of data were ongoing simultaneously, progressing at different
speeds, and requiring different degrees of collaboration. Throughout the
project Martin and Maton adopted a flexible and pragmatic approach.
Zooming, refocusing and alternating were based on judgement and involved
trial and error, breakthroughs and false starts, and constant negotiation.
Encouraging precedents offered by the existing history of dialogue between
the frameworks (earlier above) suggested fruitful collaboration was possible.
So questions of whether or why they could work together were set aside in
favour of exploring how they could be put to work.

In all this, the problems addressed by the project — both the overarching
concern with knowledge-building in classrooms and specific issues in par-
ticular phases of lessons — were the guiding light. This centrality of problems
is important to emphasize because of the temptation to delay enacting
theories to analyse empirical data, which is typically chaotic, messy and
complex, in favour of meta-analysis of those theories, which is neater
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and more stable. Such meta-theorizing can also feel more profound, par-
ticularly when couched in terms of establishing firm ontological and episte-
mological foundations. However, exploring such conditions for productive
interdisciplinary collaboration requires evidence of productive interdiscipli-
nary collaboration that can be analysed. Without actually doing the work, all
else is speculation. Such issues were, therefore, not a primary focus of the
DISKS project, though its fruitful outcomes offer a basis for further
exploration.*

Turning the tools of LCT back onto itself does, however, reveal a theor-
etical basis for the methodological strategies we have outlined. ‘Zooming’
can be understood as maximizing the range of semantic gravity embraced
by a project, from stronger for delimited cases to weaker for the bigger
picture. ‘Refocusing’ can be conceptualized as maximizing its range of
semantic density, from weaker for fuzzier descriptions to stronger for precise
theorizations. Enacting these two dynamics thereby encourages research to
reach across a greater semantic range, which studies are suggesting repres-
ents a key condition for cumulative knowledge-building (Maton 2014a). As
such, both dynamics are valuable not just for interdisciplinary projects but
for all research studies. ‘Alternating’ then provides the methodological
framework within which two theories can be articulated while each is
zooming and refocusing. It provides spaces for shared goals, individual con-
tributions, and combined findings that maintain the essential tension
between frameworks that underpins genuine dialogue.

Power, perturbations and provocations

The complexities of interdisciplinary research raise the question of whether
it is worth the effort. The host of projects using LCT and SFL as com-
plementary frameworks are demonstrating how such ‘close encounters of
the third kind’ offer fresh insights into objects of study and encourage
theoretical innovation. In short, together they generate greater explanatory
power, perturb existing ideas, and provoke new thinking.

In productive interdisciplinary research each approach offers insights its
companion may not have revealed by itself. In DISKS enacting LCT and
SFL uncovered complementary facets of knowledge-building. As summa-
rized earlier, LCT explored the organizing principles of knowledge practices
to reveal the significance of semantic waves (Maton 2013) and SFL both
showed the detailed resources that, as complexes, linguistically realize these
changes in knowledge practices (Martin 2013a) and offered a pedagogy that
enables students to master these resources (Macnaught ¢z 2. 2013). These
outcomes have stimulated studies of curriculum, textbooks and student
assessment across the disciplinary map — including cultural studies (Chapter
6, this volume), design (Chapter 7), physics (Chapter 9), and music
(Chapter 10) — as well as underpinning pedagogic initiatives in schools
and universities. Key here, though, is that each framework contributed
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something distinctly its own, such that enacting them together generates
greater explanatory power than using either alone.

These distinctive contributions are at the same time a source of perturba-
tions and provocations. Each can reveal new issues that raise questions for
the other framework. Each can also make demands on the other framework
to help generate further insight into those issues. Martin (2011: 37) argues
that interdisciplinary dialogue is fostered by the ‘possession of a discursive
technology which can make visible things the other discipline wants to
know’. Conversely, what scholars using the other framework want to know
can encourage the development of concepts that make new things visible.
Crucially, collaborative analysis of shared data raises questions with an
immediacy unknown in dialogue at a distance. “That to be explained’ is in
plain sight — there is less space for uncertainty or ambiguity, less opportunity
to obfuscate or fudge. Under such circumstances, questions can quickly
reveal the limits of concepts — they put them to the test. If, as Maton (2014:
207) argues, ‘for catalysing intellectual advance.... Data changes every-
thing’, then for interdisciplinary collaboration analysing shared data can
change everything. Though theoretical developments are influenced by
more than interdisciplinary dialogue, such collaboration has certainly helped
shape advances within LCT and SFL.

Catalysing code theory

The capacity of SFL to zoom into fine-grained detail of discourse encour-
aged LCT prior to the DISKS project. During phase III of exchanges (see
earlier above), attempts by educational linguists to enact Bernstein’s ‘know-
ledge structures’ in research helped perturb belief that concepts from the
inherited framework exhibited ‘strong grammar’ (Bernstein 2000) or relat-
ively unambiguous referents. As Chapter 1 (this volume) outlines, in con-
trast to ‘classification’ and ‘framing’, much of the framework remained
suggestive ideas whose empirical referents were unclear. The need to
develop these ideas was already one impetus behind the development of
LCT; SFL scholars contributed to bringing that need into sharper relief.
The resulting concepts in LCT enabled a greater grip on the empirical
and revealed new facets of phenomena. However, they were not intended
for analysing discourse at the level of detail often found in SFL. This is dif-
ference rather than deficit: LCT concepts were generated from and for
studies of social practice rather than designed for analysing language.
Working collaboratively across disciplines, however, can perturb precisely
because of differences between approaches. As mentioned above, SFL ana-
lyses by Martin and Matruglio in DISKS revealed the detailed and complex
linguistic choices associated with shifts in the strengths of semantic gravity
and semantic density. These analyses were experienced by Maton as not only
a complementary resource for explaining knowledge-building but also a
challenge. They broached the question of how the properties conceptualized
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by semantic gravity and semantic density are realized within discourse down
to the level of wording. In addition, close collaboration gave greater sali-
ence to longstanding questions. For example, having identified ‘grammati-
cal metaphor’ as crucial for constructing uncommonsense knowledge,
educational linguists had been asking code sociologists, since at least
phase III (e.g. Martin 2011), how it is realized in knowledge practices.
These challenges and questions in the DISKS and PEAK projects encour-
aged the development of ‘mediating languages of description’ (Chapter 2,
this volume) that comprise a series of multi-level typologies for separately
calibrating the strengths of semantic gravity and of semantic density in
English discourse at the level of wording, clausing, and sequencing (e.g.
Maton and Doran 2015a, 2015b). They thus significantly increase the capa-
city of these concepts for telephoto and hard-focused analyses and, because
they embrace any forms of data expressed in English, enable the integration
of research into diverse objects of study.® Finally, they enable longstanding
questions to be addressed; for example, the tools highlight the role gram-
matical metaphor can play in moving between strengths of semantic density
(Maton and Doran 2015a, 2015b).

Stimulating systemicists

The capacity of LCT concepts to capture organizing principles associated
with complexes of linguistic practices has stimulated SFL scholars into
rethinking such fundamental concepts as the register variables field and
mode. Moreover, that these complexes cross-cut strata and metafunctions
perturbs the existing architecture of the theory. In DISKS, Maton’s analyses
of shared data using ‘semantic gravity’ encouraged Martin to reconsider the
notion of context-dependence in ways that resonate across the linguistic
framework. In SFL ‘context’ has been used to refer both to the concrete,
material, sensible physical and biological environment of a text and to the
more abstract web of cultural assumptions and understandings shaping dis-
course. To describe a text as ‘context independent’ makes sense in the first
use of the term but not in the second use, as all texts manifest their cultural
context. The challenge of interpreting ‘semantic gravity’ in linguistic terms
when analysing data led Martin to develop a metafunctionally differentiated
account of the relation of a text to its material environment in terms of the
new concept of ‘presence’. Martin and Matruglio (2013) factor ‘presence’
textually as degrees of implicitness, interpersonally as degrees of negotiabil-
ity, and ideationally as degrees of iconicity. This conceptualization calls into
question the typical association of material ‘context dependence’ with the
register variable mode, since much more than textual meaning is involved.
Rather, ‘presence’ is explored in relation to the coupling of meaning across
metafunctions and as a dimension of instantiation rather than realization
(see Martin 2010). Put simply, in interdisciplinary analyses of data the
concept of ‘semantic gravity” highlighted how context-dependence embraces
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linguistic resources from across the framework of SFL in ways that required
new concepts capable of embracing this diversity.

The concept of ‘semantic density’ has stimulated similar rethinking of
the register variable field. Martin (1992) had characterized field in terms
of a set of activity sequences oriented to some global institutional purpose,
including the taxonomies of entities involved. This ideational perspective
helped capture the linguistic nature of what Bernstein (2000) referred to
as ‘knowledge structures’ by exploring the distillation of knowledge into
technical terms (Martin 2007). However, working closely alongside LCT
concepts in DISKS highlighted new features for analysis. Put simply, Mar-
tin’s previous conceptualization mirrored Bernstein’s focus on explicit fea-
tures of knowledge; however, LCT extends Bernstein’s framework to
additionally embrace knowers. The concept ‘semantic density’ highlights
that meanings condensed within practices may be not only epistemologi-
cal but also axiological (Maton 2014b: 125-47). This was reflected in
DISKS: Martin et a/. (2010) illustrates how the teaching of wars in Indo-
china in a secondary school History lesson involves axiologically-charged
sets of terms. Such a seemingly simple issue resonates across the frame-
work of SFL. It means that the linguistic analogue of ‘semantic density’,
which Martin (2015) terms ‘mass’, has to be explored in relation to the
coupling of ideational with interpersonal meaning, which again must be
modelled as a dimension of instantiation, because two metafunctions are
involved. This in turn raises the question of how such couplings of IDEA-
TION and APPRAISAL naturalize readings which align students in com-
munities of shared values, bringing the hierarchy of individuation into the
picture, since that is where SFL interprets communality as bond complex-
ing (here a bond is defined as a shared coupling of IDEATION and ATTI-
TUDE). The result is a reinterpretation of social practice not just in terms
of what you know or know how to do (field) but in terms of fellowship
(how you bond around the value of what you know or know how to do).
Martin (2015) factors ‘mass’ textually as degrees of aggregation, interper-
sonally as degrees of iconization, and ideationally as degrees of technical-
ity. These new concepts of ‘presence’ and ‘mass’ thereby identify the
diverse ranges of resources at play in linguistic realizations of semantic
gravity and semantic density, respectively.

In short, working closely with LCT has perturbed SFL to the point
where more than five decades of work erecting its extravagant realization
hierarchy (comprising axis, rank, metafunction and stratum, and the descrip-
tions these concepts afford) must be reconceived as a first step towards an
understanding of users in uses of language, and supplemented in the future
with comparably populated hierarchies of instantiation and individuation,
hierarchies with very little conceptual superstructure in the SFL that first
began to engage with LCT. Fortunately, two decades of research on
APPRAISAL and multimodality (Bednarek and Martin 2010) provide a strong
base on which to meet this challenge.
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Interdisciplinarity suffers from a rhetoric—reality gap. Arguments proclaim-
ing its necessity outnumber examples of its actuality. In contrast, LCT is
increasingly being enacted in research studies alongside theories from other
disciplines. As we summarized from Maton and Doran (2016), there is a
successful history of dialogue between the tradition developed by LCT and
SFL. Henry Ford is credited as saying: ‘Coming together is a beginning;
keeping together is progress; working together is success’. The history of
exchanges between these approaches reflects this adage as dialogue has
become increasingly engaged, intense and intimate. Crucially, interdiscipli-
nary research is bringing together LCT and SFL within research projects to
analyse and articulate their complementary findings into the same data.
These close encounters offer greater explanatory power by exploring dif-
ferent facts of meaning-making in its myriad guises and their social effects.

In this chapter we outlined some of the research processes whereby LCT
and SFL can be used together productively — the craft work of interdiscipli-
nary research. Dynamics of zoominyg, refocusing and alternating are, we sug-
gested, valuable for maintaining an essential tension between theories that
enables their complementary insights to be generated and articulated.
However, their realizations within our case study are not the only forms
they can take. The DISKS project engaged with specific objects of study,
forms of data, and concepts, and was characterized by specificities of person-
nel, time and budget. Forms taken by the dynamics within other studies are
likely to differ. For example, ‘alternating’ in DISKS typically involved simul-
taneous analyses using each theory, something made possible by a division
of labour among the project team. For an individual researcher such parallel
analyses are likely to be sequential (thereby also alternating between LCT
and SFL analyses). Similarly, for individual researchers joint analysis is likely
to involve an introjected form of the dialogue between scholars we described
in this chapter; alongside discussions with peers and mentors, one may ‘talk
to oneself’, as it were, in the tongue of each theory.

Intellectual developments may also reshape the forms taken by research
collaborations. Typically, when reporting findings from DISKS, Martin and
Maton began with LCT analysis of changes in knowledge practices before
describing SFL analysis of the linguistic resources actors marshalled to
achieve those changes. This ordering partly reflected historical characteris-
tics of the theories: SFL is typified by exploration of more micro-level
textual phenomena than was typical of code theory. However, the concep-
tualization of linguistic complexes as ‘presence’ and ‘mass’ and the develop-
ment of tools for enacting LCT concepts in finer-grained analysis render
these characteristics less significant. Indeed, these developments offer excit-
ing possibilities for other forms of close encounters. They enable concepts
from one theory to act as translation devices for operationalizing concepts
from the other theory. ‘Presence’ and ‘mass’ offer a means of exploring the
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linguistic features associated with strengths of semantic gravity and semantic
density; mediating languages for calibrating semantic gravity and semantic
density in discourse offer means for enacting linguistic analyses of know-
ledge practices. While one must always remain mindful of slipping from
bilingualism to pidginization, for the theories are complementary because
rather than in spite of their differences, these developments may inspire
further advances that enable the approaches to work closer together.
However, whichever form relations between the theories take, a key con-
stant to the craft of interdisciplinary research is that the problem-situation
remains central. Foregrounding the issues being addressed is crucial to pro-
ductive interdisciplinary collaboration. As we have argued, talking through
shared data and questions that lie beyond the exclusive reach of each theory
offers a joint anchorage that enables grounded discussion rather than freely-
floating speculation, and promotes dialogue rather than turn-taking
monologues.

Such interdisciplinary collaboration on a shared problem-situation is
exciting, energizing and engaging. Studies of research, curriculum, and ped-
agogy in education, as well as research into other social fields, such as law
(Martin et al. 2012) or the armed services (Thomson 2014), are bringing
LCT and SFL together to reveal the bases of achievement in meaning-
making and their social effects. This burgeoning body of work is also
pushing forward both theories in previously unanticipated ways. Of course,
this may lead to less productive perturbations and provocations. It may
perturb actors whose status rests on a fixed corpus of theory and are thus
invested in reversion to a status quo ante. New ideas stimulated in part by
interdisciplinary dialogue may thus provoke claims of being insufficiently (or
overly) ‘sociological’ /‘linguistic’ or become labelled with such hybrid (and
tacitly impure) appellations as ‘sociolinguistics’. Ironically, such border
policing can overplay the significance of interdisciplinary dialogue and
ignore intra-disciplinary influences, such as the intrinsic logic of a theory or
the impact of empirical studies on its development. It also fails to grasp the
breadth of each framework. LCT is not restricted to the study of knowledge
practices; SFL is not restricted to analysing language. Their increasingly
multimodal reach — images, mathematical symbolism, physical movement —
reflects their potential to provide social semiotic theories of practice. As
Bernstein argued in response to ‘purists’ taking issue with the inclusion of
‘sociology of language’ in the subtitles of his first two volumes (1971,
1973), it is not merely the phenomena but also ‘the conceptual system’
being used that makes something ‘sociological’: “There is no one particular
which is unworthy of sociological study: what gives it its worth is an imagi-
native transformation which allows us a view of the latent and changing
structure of society’ (1973: 7). Similarly Halliday later stated that ‘we’ve
drawn disciplinary boundaries on the whole far too much’ and that, rather
than the object of study, a ‘discipline is really defined by the questions you
are asking. And in order to answer those questions you may be studying
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thousands of different things’ (in Martin 2013b: 128-9). In short, both
Bernstein and Halliday emphasized that sociological and linguistic
approaches may ask different questions of shared objects of study. Scholars
using LCT and SFL are still doing so today.

The limited vision of counter-evolutionary reaction is, however, unlikely
to hold sway. A new generation of scholars with direct experience of enact-
ing both theories in empirical research is placing explanatory power into
problem-situations at the centre of legitimacy. This rapidly growing body of
work demonstrates what Bernstein (1977) called dedication to a problem
rather than allegiance to an approach. Through dynamics such as zooming,
refocusing and alternating, studies are articulating the complementary
insights of different theories without losing their constitutive complexity of
meanings. They are bringing together theories from different disciplines to
provide greater understanding of their objects of study. They are thereby
demonstrating how the reality can live up to the rhetoric. Such genuine
interdisciplinarity may well be the future.

Notes

1 This is not to suggest developments in SFL, such as the appraisal system and indi-
viduation hierarchy, were not crucial to recent phases of exchange; our principal
focus is situating the role of LCT.

2 DISKS was funded by an Australian Research Council Discovery Project grant
(DP0988123).

3 The ‘PEAK’ project is led by Karl Maton, J. R. Martin, Len Unsworth and Sarah
Howard, and is funded by an Australian Research Council Discovery Project grant
(DP130100481).

4 See Bernstein (1995), Hasan (2005), Martin (2011), Maton (2012a), and Maton
and Doran (2016) for insights into the ontological, epistemological, discursive
and sociological conditions for exchanges between the two traditions.

5 Further mediating languages are being developed to engage with images (see LCT
website at www.legitimationcodetheory.com).



References

Adorno, T. W. (1998) Aesthetic Theory, Minnesota: University of Minnesota Press.

Allen, I. E. and Seaman, J. (2010) Learning on Demand: Online education in the
United States, Babson Survey Research Group and The Sloan Consortium. Online.
Available HTTP: http: //files.eric.ed.gov/fulltext/ED529931 .pdf.

Archer, M. S. (1995) Realist Social Theory: The morphogenetic approach, Cambridge:
Cambridge University Press.

Atkinson, R. K., Renkl, A. and Merrill, M. M. (2003) ‘Transitioning from studying
examples to solving problems: Effects of self-explanation prompts and fading
worked-out steps’, Journal of Educational Psychology 95(4): 774-83.

Australia Education International (2012) International Student Numbers 2011.
Online. Available at: https://aei.gov.au/research /Research-Snapshots /Pages/
default.aspx.

Bacot, J.-P. (2007) Les sociétés fraternelles. Une histoive globale, Paris: Dervy.

Barnett, M. (2006) ‘Vocational knowledge and vocational pedagogy’, in M. E. D.
Young and J. Gamble (eds) Knowledge, Curriculum and Qualifications for South
African Further Education, Pretoria: Human Resources Research Council Press.

Barnett, R. and Coate, K. (2005) Engaging the Curriculum in Higher Education,
London: SRHE /OUP.

Bednarek, M. and J. R. Martin (2010) (eds) New Discourse on Language: Functional
perspectives on multimodality, identity and affiliation, London: Continuum.

Bernstein, B. (1971) Class, Codes and Control, Volume I: Theoretical studies towards
a sociology of language, London: Routledge and Kegan Paul.

Bernstein, B. (ed.) (1973) Class, Codes and Control, Volume II: Applied studies
towards a sociology of language, London: Routledge and Kegan Paul.

Bernstein, B. (1977) Class, Codes and Control, Volume III: Towards a theory of
educational transmissions, second edition, London: Routledge and Kegan Paul.
Bernstein, B. (1990) Class, Codes and Control, Volume IV: The structuring of pedn-

gogic discourse, London: Routledge.

Bernstein, B. (1995) ‘A response’, in A. R. Sadovnik (ed.) Knowledge and Pedagoyy:
The sociology of Basil Bernstein, Norwood, NJ: Ablex.

Bernstein, B. (2000) Pedagoyy, Symbolic Control and Identity: Theory, research, cri-
tique, revised edition, Oxford: Rowman and Littlefield.

Berry, J. W. (2005) ‘Acculturation: Living successfully in two cultures’, Inmter-
national Journal of Intercultural Relations, 29: 697-712.

Berteaux, R. (1996) La symbolique au grade d’Apprenti, Paris: Edimatf.

Berthelot, J.-M. (1997) L’Intelligence du social, Paris: PUEF.



References 245

Bhaskar, R. (1975) A Realist Theory of Science, London: Verso.

Bhaskar, R. and Danermark, B. (2006) ‘Metatheory, interdisciplinarity and disability
research: A critical realist perspective’, Scandinavian Journal of Disability Research
8(4): 278-97.

Blackie, M. (2014) ‘Creating semantic waves: Using Legitimation Code Theory as a
tool to aid the teaching of chemistry’, Chemistry Education Research and Practice
15: 462-9.

Blommaert, J. (2009) ‘Ethnography and democracy: Hymes’ political theory of
democracy’, Talk and Text 29(3): 257-76.

Bohlman, P. V. (1997) ‘Ontologies of music’, in N. Cook and M. Everist (eds)
Rethinking Music, Oxford: Oxford University Press.

Boudreaux, A. and Campbell, C. (2012) ‘Student understanding of liquid-vapor
phase equilibrium’, Journal of Chemical Education 89(6): 707-14.

Boulton-Lewis, G. (1994) “Tertiary students’ knowledge of their own learning and a
SOLO taxonomy’, Higher Education 28(3): 387-402.

Bourdieu, P. (1994) In Other Words, Cambridge: Polity Press.

Bourdieu, P. (1996) The Rules of Art, Cambridge: Polity.

Bourdieu, P. (2004 ) Science of Science and Reflexivity, Cambridge: Polity.

Bourdieu, P. and Wacquant, L. J. D. (1992) An Invitation to Reflexive Socioloyy,
Cambridge: Polity Press.

Bourdieu, P., Darbel, A., Rivet, J.-P. and Seibel, C. (1963) Travail et travaillenrs en
Algérie, Paris: Mouton.

Bourdieu, P., Chamboredon, J.-C. and Passeron, J.-C. (1991) The Craft of Sociology:
Epistemological preliminaries, Berlin: Walter de Gruyter.

Brandt, C. B. (2008) ‘Discursive geographies in science: Space, identity, and scient-
ific discourse among indigenous women in higher education’, Cultural Studies of
Science Education 3: 703-30.

Brannen, J. (2005) ‘Mixing methods: The entry of qualitative and quantitative
approaches into the research process’, International Journal of Social Research
Methodology 8(3): 173-84.

Brown, A. (1999) ‘Parental participation, positioning and pedagogy: A sociological
study of the IMPACT primary school mathematics project’, Collected Original
Resources in Education 24(3): 7/A02-11/C09.

Brown, A. (2006) ‘Languages of description and the education of researchers’, in R.
Moore, M. Arnot, J. Beck and H. Daniels (eds) Knowledge, Power and Educa-
tional Reform, London: Routledge.

Carey, S. (1985) Conceptunl Change in Childhood, Cambridge, MA: MIT Press.

Carvalho, L. (2010) ‘A sociology of informal learning in/about design’, unpub-
lished PhD thesis, University of Sydney, Australia. Online. Available at: www.
legitimationcodetheory.com.

Carvalho, L. and Dong, A. (2007) ‘Knowledge and identity in the design field’, in
R. Zehner and C. Reidsema (eds) Proceedings of ConnectED International Confer-
ence on Design Education, ISBN 978-00646—48147-0.

Carvalho, L. and Goodyear, P. (2014) ‘Analysing the structuring of knowledge in
learning networks’, in S. Bayne, C. Jones, M. de Laat, T. Ryberg and C. Sinclair
(eds) Proceedings of the 9th International Conference on Networked Learning 2014,
ISBN 978-1-86220-304—4.

Carvalho, L., Dong, A. and Maton, K. (2009) ‘Legitimating design: A sociology of
knowledge account of the field’, Design Studies 30(5): 483-502.



246 References

Chang, Y. H., Chang, C. Y. and Tseng, Y. H. (2010) ‘Trends of science education
research: An automatic content analysis’, Journal of Science Education and Techno-
logy 19(4): 315-31.

Chen, R. T.-H. (2010) ‘Knowledge and knowers in online learning: Investigating
the effects of online flexible learning on student sojourner’, unpublished PhD
thesis, University of Wollongong, Australia. Online. Available at: www.legitima
tioncodetheory.com.

Chen, R. T.-H., Bennett, S. and Maton, K. (2008) ‘The adaptation of Chinese
international students to online flexible learning: Two case studies’, Distance
Education 29(3): 307-23.

Chen, R. T.-H., Maton, K. and Bennett, S. (2011) ‘Absenting discipline: Construc-
tivist approaches in online learning’, in F. Christic and K. Maton (eds) Discipli-
narity, London: Continuum.

Chi, M. T. H., Feltovich, P. J. and Glaser, R. (1981) ‘Categorization and representa-
tion of physics problems by experts and novices’, Cognitive Science 5(2): 121-52.

Christie, E. (2002) Classroom Discourse: A functional perspective, London: Continuum.

Christie, F. (2012) Language Education through the School Years: A functional per-
spective, Michigan: Wiley-Blackwell.

Christie, F. and Cléirigh, C. (2008) ‘On the importance of “showing”’; in C. Wu,
C. M. I. M. Matthiessen and M. Herke (eds) Voices Around the World: Proceedings
of the 35th International Systemic Functional Linguistics Congress, Macquarie Uni-
versity, Sydney: ISFC35 Committee, 13-18.

Christie, F. and Derewianka, B. (2008) School Discourse: Learning to write across the
years of schooling, London: Continuum.

Christie, F. and Macken-Horarik, M. (2009) ‘Building verticality in subject English’,
in F. Christie and J. R. Martin (eds) Language, Knowledge and Pedagogy, London:
Continuum.

Christie, F. and Macken-Horarik, M. (2011) ‘Disciplinarity and school subject
English’, in F. Christie and K. Maton (eds) Disciplinarity, London: Continuum.
Christie, F. and Martin, J. R. (2007) (eds) Language, Knowledge and Pedagogy:

Functional linguistic and sociological perspectives, London: Continuum.

Christie, F. and Maton, K. (2011) (eds) Disciplinarity: Functional Linguistic and
sociological perspectives, London: Continuum.

Clarence, S. (2014) ‘Enabling cumulative knowledge-building through teaching: A
Legitimation Code Theory analysis of pedagogic practice in law and political
science’, unpublished PhD thesis, Rhodes University, South Africa. Online. Avail-
able at: www.legitimationcodetheory.com.

Clark, R. and Mayer, R. (2011) E-Learning and the Science of Instruction: Proven
yuidelines for consumers and designers of multimedia learning, third edition, San
Francisco, CA: Pfeiffer.

Conan Doyle, Sir A. (1892/1981) The Adventures of Sherlock Holmes, London:
Penguin.

Cross, N. (2004) ‘Expertise in design: An overview’ Design Studies, 25: 427—41.

Cummings, K. (2013) ‘A community-based report of the developmental history of
PER’, paper presented at the American Association of Physics Teachers, Portland,
Oregon.

DEEWR (Department of Education Employment and Workplace Relations) (2008)
Digital Education Revolution. Online. Available at: www.deewr.gov.au/School
ing/DigitalEducationRevolution /Pages/default.aspx.



References 247

diSessa, A. A. (1993) ‘Toward an epistemology of physics’, Cognition and Instruc-
tion, 10(2/3): 105-225.

diSessa, A. A., Gillespie, N. and Esterly, J. (2004) ‘Coherence versus fragmentation
in the development of the concept of force’, Cognitive Science 28: 843-900.

Dixon, M. and Simpson, D. (2011) Cambridge Checkpoints 2001: HSC Standard
English. Past Examination Questions and Responses, Melbourne: Cambridge Uni-
versity Press.

Doherty, C. (2010) ‘Doing business: Knowledges in the internationalised business
lecture’, Higher Education Research and Development 29(3): 245-58.

Dooley, K. T. (2001) ‘Adapting to diversity: Pedagogy for Taiwanese students in
mainstream Australian secondary school classes’, unpublished PhD thesis, Griffith
University, Australia.

Dorst, K. (2008) ‘Design research: A revolution-waiting-to-happen’, Design Studies,
29: 4-11.

Dreyfus, S. E. (2004) ‘The five stage model of adult skill acquisition’, Bulletin of
Science Technology & Society, 24: 177-81.

Erduran, S. and Scerri, E. (2002) ‘The nature of chemical knowledge and chemical
education’, in J. K. Gilbert, R. Justi, D. F. Treagust and J. H. Van Driel (eds)
Chemical Education, London: Kluwer Academic.

Exley, B. (2005) ‘Teachers’ professional knowledge bases for offshore education:
Two case studies of Western teachers working in Indonesia’, unpublished PhD
thesis, Queensland University of Technology, Australia.

Foucault, M. (1970) The Order of Things, London: Pantheon.

Friedman, K. (2003) ‘Theory construction in design research: Criteria, approaches
and methods’, Design Studies, 24: 507-22.

Galceran, S. (2004) Les franc-magonneries, Paris: La découverte.

Gallagher, M. K. (2011) ‘In search of a theoretical basis for storytelling in education
research: Story as method’, International Journal of Research & Method in Educn-
tion, 34(1): 49-61.

Geertz, C. (1973) The Interpretation of Cultures, New York: Basic Books.

Georgiou, H. (2009) ‘An exploration of tertiary students’ conceptions of familiar ther-
modynamic processes’, unpublished Honours thesis, University of Sydney, Australia.

Georgiou, H. and Sharma, M. D. (2010) ‘A report on a preliminary diagnostic for
identifying thermal physics conceptions of tertiary students’, International Journal
of Innovation in Science and Mathematics Education 18(2): 32-51.

Georgiou, H., Maton, K. and Sharma, M. (2014) ‘Recovering knowledge for physics
education research: Exploring the “Icarus effect” in student work’, Canadian
Journal of Science, Mathematics, and Technology Education 14(3): 252-68.

Grenfell, M. J. (2012) (ed.) Pierre Bourdien: Key concepts, revised edition, London:
Acumen.

Grenfell, M. J. (2014) Pierre Bourdien, London: Bloomsbury.

Grenfell, M. and Hardy, C. (2007) Art Rules: Pierre Bourdien and the visual arts,
Oxford: Berg.

Grenfell, M. and Lebaron, F. (2014) (eds) Bourdien and Data Analysis: Methodo-
logical principles and practices, Oxford: Peter Lang.

Grize, J.-B. (1997) Logique et langage, Paris: Ophrys.

Grubb, N. (2006) ‘Vocationalism and the differentiation of tertiary education:
Lessons from US community colleges’, Journal of Further and Higher Education,
30: 27-42.



248 References

Haines, J. (2008) ‘The origins of the musical staft’, The Musical Quarterly 91(3—4):
327-78.

Hake, R. R. (1998) ‘Interactive-engagement versus traditional methods: A six-
thousand-student survey of mechanics test data for introductory physics courses’,
American Journal of Physics 66(1): 64-74.

Halliday, M. A. K. (1985) ‘Systemic background’, in J. D. Benson and W. S.
Greaves (eds) Systemic Perspectives on Discourse, Volume 1, Norwood, NJ: Ablex.
Halliday, M. A. K. and Matthiessen, C. M. M. (1999) Construing Experience through

Meaning, London: Cassell.

Halliday, M. A. K. and Matthiessen, C. M. M. (2004) An Introduction to Functional
Grammayr, third edition, London: Edward Arnold.

Hammersley, M. (1992) ‘Deconstructing the qualitative-quantitative divide’, in J.
Brannen (ed.) Mixing Methods: Qualitative and quantitative research, London:
Avebury.

Hasan, R. (1984) ‘The nursery tale as genre’, Nottingham Linguistics Circular 13:
71-102.

Hasan, R. (2005) Language, Society and Consciousness, London: Equinox.

Hasan, R. (2009) Semantic Variation: Meaning in society and in sociolinguistics,
London: Equinox.

Hay, C. (2014) ‘Learning to inhabit the chair: Knowledge transfer in contemporary
Australian director training’ unpublished PhD thesis, University of Sydney, Aus-
tralia. Online. Available at: www.legitimationcodetheory.com.

Hood, S. (2011) ‘Writing discipline: Comparing inscriptions of knowledge and
knowers in academic writing’, in F. Christic and K. Maton (eds) Disciplinarity,
London: Continuum.

Hornberger, N. H. (2009) ‘Hymes’s linguistics and ethnography in education’, Talk
and Text 29(3): 347-58.

Howard, S. K. and Carceller, C. (2011) DER-NSW 2010: Implications of the 2010
data collection, Sydney: New South Wales Department of Education and Com-
munities.

Howard, S. K. and Maton, K. (2011) “Theorising knowledge practices: A missing
piece of the educational technology puzzle’, Research in Learning Technology
19(3): 191-206.

Howard, S. K. and Mozejko, A. (2013) DER-NSW Evaluation: Conclusions on
student and teacher engagement and ICT wuse, Sydney: New South Wales Depart-
ment of Education and Communities.

Howard, S. K., Chan, A. and Caputi, P. (2015) ‘More than beliefs: Subject-areas
and teachers’ integration of laptops in secondary teaching’, British Journal of
Educational Technology, 46(2): 360-9.

Howe, K. R. (1992) ‘Getting over the quantitative—qualitative debate’, American
Journal of Education 100(2): 236-56.

Ivinson, G., Davies, B. and Fitz, J. (eds) (2011) Knowledge and Identity: Concepts
and applications in Bernstein’s sociology, London: Routledge.

Johnson, R. B. and Onwuegbuzie, A. J. (2004) ‘Mixed methods research: A research
paradigm whose time has come’, Educational Researcher 33(7): 14-26.

Jordens, C. F. C. (2002) ‘Reading spoken stories for values: A discursive study of
cancer survivors and their professional carers’, unpublished PhD thesis, University
of Sydney, Australia.

Kant, I. (1781,/2007) Critique of Pure Reason, London: Penguin.



References 249

Knight, N. K. (2010) ‘Wrinkling complexity: Concepts of identity and affiliation in
humour’, in M. Bednarek and J. R. Martin (eds) New Discourse on Language,
London: Continuum.

Labov, W. and Waletzky, J (1967) ‘Narrative analysis: Oral versions of personal
experience’, in J. Helm (ed.) Essays on the Verbal and Visual Arts, Seattle: Univer-
sity of Washington Press.

Lamont, A. and Maton, K. (2008) ‘Choosing music: Exploratory studies into the
low uptake of music GCSE’, British Journal of Music Education 25(3): 267-82.
Lamont, A. and Maton, K. (2010) ‘Unpopular music: Beliefs and behaviours
towards music in education’, in R. Wright (ed.) Sociology and Music Education,

London: Ashgate.

Lamont, A., Hargreaves, D. J., Marshall, N. A. and Tarrant, M. (2003) ‘Young peo-
ple’s music in and out of school’, British Journal of Music Education 20(3): 1-13.

Larkin, J., McDermott, J., Simon, D. P. and Simon, H. A. (1980) ‘Expert and
novice performance in solving physics problems’, Sczence 208(4450): 1335-42.

Lawson, B. (2004) ‘Schemata, gambits and precedents: Some factors in design
expertise’, Design Studies 25: 443-57.

LeRoux, B. and Rouanet, H. (2010) Multiple Correspondence Analysis, London:
Sage.

Lin, H. S., Cheng, H. J. and Lawrenz, F. (2000) ‘The assessment of student and
teachers’ understanding of gas laws’, Jowrnal of Chemical Education 77(2):
235-38.

Liu, X. F. (2001) ‘Synthesizing research on student conceptions in science’, Inter-
national Journal of Science Education 23(1): 55-81.

Luckett, K. (2012) ‘Disciplinarity in question: Comparing knowledge and knower
codes in sociology’, Research Papers in Education 27(1): 19-40.

Macnaught, L., Maton, K., Martin, J. R. and Matruglio, E. (2013) ‘Jointly con-
structing semantic waves: Implications for teacher training’, Linguistics and
Education 24(1): 50-63.

Martin, J. L. (2013) ‘On notes and knowers: The representation, evaluation and
legitimation of jazz’, unpublished PhD thesis, University of Adelaide, Australia.
Online. Available HTTP: www.legitimationcodetheory.com.

Martin, J. R. (1992) English Text: System and structure, Amsterdam: John Ben-
jamins.

Martin, J. R. (2000) ‘Grammar meets genre: Reflections on the “Sydney School”’,
Avrts: The Journal of the Sydney University Arts Association 22: 47-95.

Martin, J. R. (2007) ‘Construing knowledge: A functional linguistic perspective’, in
F. Christie and J. R. Martin (eds) Language, Knowledge and Pedagogy, London:
Continuum.

Martin, J. R. (2010) ‘Semantic variation: Modelling system, text and affiliation in
social semiosis’, in M. Bednarek and J. R. Martin (eds) New Discourse on Lan-
guage, London: Continuum.

Martin, J. R. (2011) ‘Bridging troubled waters: Interdisciplinarity and what makes it
stick’, in F. Christie and K. Maton (eds) Disciplinarity, London: Continuum.

Martin, J. R. (2012) Forensic Linguistics: Volume 8 in the collected works of J. R.
Martin, Shanghai: Shanghai Jiao Tong University Press.

Martin, J. R. (2013a) ‘Embedded literacy: Knowledge as meaning’, Linguistics and
Education 24(1): 23-37.

Martin, J. R. (2013b) Interviews with M. A. K. Halliday, London: Bloomsbury.



250 References

Martin, J. R. (2015) ‘Revisiting field: Specialized knowledge in Ancient History and
Biology secondary school discourse’, Onomdazein.

Martin, J. R. and Maton, K. (2013) (eds) ‘Special Issue: Cumulative Knowledge-
Building in Secondary Schooling’, Linguistics and Education, 24(1): 1-74.

Martin, J. R. and Matruglio, E. (2013) ‘Revisiting mode: Context in/dependency in
Ancient History classroom discourse’, in Huang Guowen, Zhang Delu and Yang
Xinzhang (eds) Studies in Functional Linguistics and Discourse Analysis, Volume 5,
Beijing: Higher Education Press.

Martin, J. R. and Plum, G. A. (1997) ‘Construing experience: Some story genres’,
in M. Bamberg (ed.) Oral Versions of Personal Experience: Three decades of nar-
rative analysis 7(1-4): 299-308.

Martin, J. R. and Rose, D. (2007) Working with Discourse: Meaning beyond the
clause, London: Continuum.

Martin, J. R. and Rose, D. (2008) Genre Relations: Mapping culture, London:
Equinox.

Martin, J. R. and White, P. R. R. (2005) The Language of Evaluation: Appraisal in
English, New York: Palgrave Macmillan.

Martin, J. R., Maton, K. and Matruglio, E. (2010) ‘Historical cosmologies: Epi-
stemology and axiology in Australian secondary school history discourse’. Revista
Signos 43(74): 433-63.

Martin, J. R., Zappavigna, M. and Dwyer, P. (2012) ‘Beyond redemption: Choice
and consequence in Youth Justice Conferencing’, in F. Yan and J. J. Webster (eds)
Developing Systemic Functional Linguistics, London: Equinox.

Marton, F. (1981) ‘Phenomenography: Describing conceptions of the world around
us’, Instructional Science 10(2): 177-200.

Mason, A. and Singh, C. (2013) ‘Using categorization task to improve expertise in
introductory physics’, paper presented at the Physics Education Research Confer-
ence, Portland, Oregon.

Maton, K. (2000a) ‘Recovering pedagogic discourse: A Bernsteinian approach to
the sociology of educational knowledge’, Linguistics and Education 11(1): 79-98.

Maton, K. (2000b) ‘Languages of legitimation: The structuring significance for
intellectual fields of strategic knowledge claims’, British Journal of Sociology of
Education 21(2): 147-67.

Maton, K. (2003) ‘Reflexivity, relationism and research: Pierre Bourdieu and the epi-
stemic conditions of social scientific knowledge’, Space and Culture 6(1): 52-65.

Maton, K. (2004) “The wrong kind of knower: Education, expansion and the epi-
stemic device’, in J. Muller, B. Davies, and A. Morais (eds) Reading Bernstein,
Researching Bernstein, London: RoutledgeFalmer.

Maton, K. (2005) ‘A question of autonomy: Bourdieu’s field approach and policy in
higher education’, Journal of Education Policy 20(6): 687-704.

Maton, K. (2006) ‘On knowledge structures and knower structures’, in R. Moore,
M. Arnot, J. Beck and H. Daniels (eds) Knowledge, Power and Educational
Reform, London: Routledge.

Maton, K. (2007) ‘Knowledge-knower structures in intellectual and educational
fields’, in F. Christic and J. R. Martin (eds) Language, Knowledge and Pedagogy,
London: Continuum.

Maton, K. (2009) ‘Cumulative and segmented learning: Exploring the role of cur-
riculum structures in knowledge-building’, British Journal of Sociology of Educa-
tion 30(1): 43-57.



References 251

Maton, K. (2010) ‘Canons and progress in the arts and humanities: Knowers and
gazes’, in K. Maton and R. Moore (eds) Social Realism, Knowledge and the Soci-
ology of Education, London: Continuum.

Maton, K. (2011) “Theories and things: The Semantics of disciplinarity’, in F. Chris-
tie and K. Maton (eds) Disciplinarity, London: Continuum.

Maton, K. (2012a) ‘The next generation: Inter-disciplinary research into strange
new worlds’, paper presented at 39th International Systemic Functional Congress,
Sydney. Online. Available at: www legitimationcodetheory.com.

Maton, K. (2012b) ‘Habitus’, in M. Grenfell (ed.) Pierre Bourdien: Key concepts,
revised edition, London: Acumen.

Maton, K. (2013) ‘Making semantic waves: A key to cumulative knowledge-
building’, Linguistics and Education 24(1): 8-22.

Maton, K. (2014a) ‘Building powerful knowledge: The significance of semantic
waves’, in B. Barrett and E. Rata (eds) Knowledge and the Future of the Curric-
ulum, London: Palgrave Macmillan.

Maton, K. (2014b) Knowledge and Knowers: Towards a rvealist sociology of education,
London: Routledge.

Maton, K. and Doran, Y. J. (2015a) ‘Semantic density: A translation device for ana-
lyzing the complexity of knowledge practices through discourse, part 1 —
wording’, Onomadzein.

Maton, K. and Doran, Y. J. (2015b) ‘Condensation: A translation device for analyz-
ing the complexity of knowledge practices through discourse, part 2 — clausing
and sequencing’, Onomadzein.

Maton, K. and Doran, Y. J. (2016) ‘SFL and code theory’, in T. Bartlett and G.
O’Grady (eds) Rowutledge Systemic Functional Linguistic Handbook, London:
Routledge.

Maton, K. and Moore, R. (2010) (eds) Social Realism, Knowledge and the Sociology
of Education: Conlitions of the mind, London: Continuum.

Maton, K. and Muller, J. (2007) ‘A sociology for the transmission of knowledges’,
in F. Christie and J. R. Martin (eds) Language, Knowledge and Pedagogy, London:
Continuum.

Matruglio, E., Maton, K. and Martin, J. R. (2013) ‘Time travel: The role of tempo-
rality in enabling semantic waves in secondary school teaching’, Linguistics and
Education 24(1): 38—49.

McDermott, L. C. (1990) ‘A view from physics’, in M. Gardener, G. Greeno, F.
Reif, A. H. Schoenfeld, A. diSessa and E. Stage (eds) Toward a Scientific Practice
of Science Education, Hillsdale, NJ: Laurence Erlbaum.

Meidell Sigsgaard, A.-V. (2013) “Who knows what?: The teaching of knowledge and
knowers in a fifth grade Danish as a second language classroom’, unpublished
PhD thesis, Aarhus University, Denmark. Online. Available at: www.legitimation-
codetheory.com.

Meltzer, D. E. (2004) ‘Investigation of students’ reasoning regarding heat, work,
and the first law of thermodynamics in an introductory calculus-based general
physics course’, American Journal of Physics 72(11): 1432—46.

Meltzer, D. E. (2005) ‘Investigation of student reasoning regarding concepts in
thermal physics’, American Physical Society Forum of Education Newsletter
(Spring). Online. Available at: www.aps.org/units/fed /newsletters /spring2005 /
investigation.html.



252 References

Minstrell, J. (2001) ‘Facets of students’ thinking: Designing to cross the gap from
research to standards-based practice’, in K. Crowley, C. D. Schunn and T. Okada
(eds) Designing for Science, Mahwah, NJ: Lawrence Erlbaum Associates.

Molle, D. and Prior, P. (2008) ‘Multimodal genre systems in EAP writing peda-
gogy: Reflecting on a needs analysis’, TESOL Quarterly 42(4): 541-66.

Moore, R. (2009) Towards the Sociology of Truth, London: Continuum.

Moore, R. (2011) ‘Making the break: Disciplines and interdisciplinarity’, in F. Chris-
tie and K. Maton (eds) Disciplinarity, London: Continuum.

Moore, R. (2013) Basil Bernstein: The thinker and the field, London: Routledge.

Moore, R. and Maton, K. (2001) ‘Founding the sociology of knowledge: Basil
Bernstein, intellectual fields and the epistemic device’, in A. Morais, 1. Neves, B.
Davies and H. Daniels (eds) Towards a Sociology of Pedagogy, New York: Peter
Lang.

Moore, R. and Muller, J. (2002) ‘The growth of knowledge and the discursive gap’,
British Journal of Sociology of Education 23(4): 627-38.

Moore, R., Arnot, M., Beck, J. and Daniels, H. (eds) (2006) Knowledge, Power and
Educational Reform: Applying the sociology of Basil Bernstein, London: Routledge.

Morais, A., Neves, 1., Davies, B. and Daniels, H. (eds) (2001) Towards a Sociology of
Pedagogy: The contribution of Basil Bernstein to reseavch, New York: Peter Lang.

Morais, A., Neves, I. and Pires, D. (2004) “The what and the how of teaching and
learning: Going deeper into sociological analysis and intervention’, in J. Muller, B.
Davies and A. Morais (eds) Reading Bernstein, Researvching Bernstein, London:
RoutledgeFalmer.

Morrow, W. (2009) Bounds of Democracy: Epistemological access in higher education,
Cape Town: HSRC.

Moss, G. (2001) ‘Bernstein’s languages of description: Some generative principles’,
International Journal of Social Research Methodology 4(1): 17-19.

Moss, P. A., Phillips, D. C., Erickson, F. D., Floden, R. E., Lather, P. A. and Sch-
neider, B. L. (2009) ‘Learning from our differences: A dialogue across perspec-
tives on quality in education research’, Educational Researcher 38(7): 501-17.

Muller, J. (2007) ‘Hierarchy, knowledge and the school curriculum’, in F. Christie
and J. R. Martin (eds) Language, Knowledge and Pedagogy, London: Continuum.

Muller, J., Davies, B. and Morais, A. (eds) (2004) Reading Bernstein, Researching
Bernstein, London: Routledge.

Neves, 1., Morais, A. and Afonso, M. (2004) ‘Teacher training contexts: Study of
specific sociological characteristics’, in J. Muller, B. Davies and A. Morais (eds)
Reading Bernstein, Reseavching Bernstein, London: RoutledgeFalmer.

New Zealand Qualifications Authority (2010) Level 3 English Question Booklet,
Auckland: New Zealand Qualifications Authority.

NSW Board of Studies (2007) English (Standard) Paper 2 (Modules), Help for HSC
Students, Sydney: New South Wales Board of Studies.

NSW Board of Studies (2015) English Syllabus for the Higher School Certificate,
Online. Available at: www.boardofstudies.nsw.edu.au/syllabus_hsc/english-std-
adv.html#syllabus.

O’Halloran, K. L. (2005) Mathematical Discourse: Language, symbolism and visual
imayges, London: Continuum.

Otero, V. K. and Harlow, D. B. (2009) ‘Getting started in qualitative physics educa-
tion research’, Reviews in PER, 2. Online. Available at: www.compadre.org/
Repository/document/ServeFile.ctm?ID=9122&DocID=1218.



References 253

Paltridge, B., Starfield, S., Ravelli, L. and Nicholson, S. (2012) ‘Doctoral writing in
the visual and performing arts: Two ends of a continuum’, Studies in Higher
Education 37(8): 989-1003.

Perrotta, C. (2013) ‘Do school-level factors influence the educational benefits of
digital technology? A critical analysis of teachers’ perceptions’, British Journal of
Educational Technology 44(2): 314-27.

Popper, K. (1963) Conjectures and Refutations, London: Routledge.

Poulet, C. (2010) ‘Recognising and revealing knowers: An enhanced analysis of
masonic recruitment and apprenticeship’, British Journal of Sociology of Education
31(6): 777-96.

Powerhouse Museum (2015) About the Powerhouse Museum. Online. Available at:
www.powerhousemuseum.com/about/.

Quinn, L. and Vorster, J. (2014) ‘Isn’t it time to start thinking about “developing”
academic developers in a more systematic way?’, International Journal for Aca-
demic Development 19(3): 255-8.

Ramognino, N. (2005) ‘Du concept d’institution: La langue et I’école instituent un
“monde commun”’, in N. Ramognino and P. Verges (eds) Le Francais d’bier et
A’anjourd’hui. Politiques de ln langue et apprentissages scolaives, Aix-en-Provence:
Publications de I’Université de Provence.

Redish, E. F. (2004) ‘A theoretical framework for physics education research:
Modeling student thinking’, in E. F. Redish and M. Vicentini (eds) Proceedings of
the International School of Physics, “Enrico Fermi” Course CLVI, Amsterdam: 10S
Press.

Redish, E. F. and Bing, T. J. (2009) ‘Analyzing problem solving using math in
physics: Epistemological framing via warrants’, Physical Review Special Topics —
Physics Education Research 5.

Rhodes, C. (2000) ‘Ghostwriting research: Positioning the researcher in the inter-
view text’, Qualitative Inquiry 6(4): 511-25.

Robson, K. and Sanders, C. (2009) Ouantifying Theory: Pierre Bourdien, London:
Springer.

Rose, D. and Martin, J. R. (2012) Learning to Write, Reading to Learn: Genre,
knowledge and pedagogy in the Sydney School, London: Equinox.

Rothery, J. (1990) ‘Story writing in primary school: Assessing narrative type genres’,
unpublished PhD thesis, University of Sydney, Australia.

Rothery, J. and Stenglin, M. (1997) ‘Entertaining and instructing: Exploring experi-
ence through story, in F. Christie and J. R. Martin (eds) Genres and Institutions,
London: Continuum.

Ryan, A. (2008) ‘Indigenous knowledge in the science curriculum: Avoiding neo-
colonialism’, Cultural Studies of Science Education 3: 663-702.

Sabella, M. and Redish, E. F. (2007) ‘Knowledge activation and organization in
physics problem-solving’, American Journal of Physics 75(11): 1017-29.

Salomon, G. (1991) “Transcending the qualitative—quantitative debate: The analytic
and systemic approaches to educational research’, Educational Researcher 20(6):
10-18.

Shaffer, S. and McDermott, L. C. (2005) ‘A research-based approach to improving
student understanding of the vector nature of kinematical concepts’, American
Journal of Physics 73: 921-31.

Schlunke, K. (2005) ‘Gagging the past’, Journal of Medin and Cultural Studies
19(3): 413-19.



254  References

Schwab, J. (1962) ‘The teaching of science as enquiry’, in J. Schwab and P. Brand-
wein (eds) The Teaching of Science, Cambridge MA: Harvard University Press.

Selwyn, N. (2006) ‘High-tech soc-of-ed? Signs of a “smart” sociology of education
technology’, British Journal of Sociology of Education 27(3): 417-26.

Selwyn, N. (2010) ‘Looking beyond learning: Notes towards the critical study of
educational technology’, Journal of Computer Assisted Learning 26: 65-73.

Shalem, Y. and Slonimsky, L. (2010) ‘Secing epistemic order: Construction and
transmission of evaluative criteria’, British Journal of Sociology of Education 31(6):
755-78.

Sharma, M., Millar, R., Smith, A. and Sefton, I. M. (2004) ‘Students’ understand-
ings of gravity in an orbiting space-ship’, Research in Science Education 34(3):
267-89.

Shay, S. (2013) ‘Conceptualizing curriculum differentiation in higher education: A
sociology of knowledge point of view’, British Journal of Sociology of Education
34(4): 563-82.

Simpson, J. S. (2010) ““I’m more afraid of you than I am of the terrorists”: Agency,
dissent, and the challenges of democratic hope’, Review of Education, Pedagogy
and Cultural Studies 32(2): 177-205.

Singh, P., Sadovnik, A. and Semel, S. (eds) (2010) Toolkits, Translation Devices,
Conceptunl Tyrannies: Essays on Basil Bernstein’s sociology of knowledge, New York:
Peter Lang.

Smith, D. (2005) Institutional Ethnography: A sociology for people, Oxford: AltaMira
Press.

South African Department of Basic Education (2010) National Senior Certificate
English Home Language Paper 2, Cape Town: Department of Basic Education.

Spector, J. M. (2013) ‘Emerging educational technologies and research directions’,
Journal of Educational Technology & Society 16(2): 21-30.

Starfield, S., Paltridge, B. and Ravelli, L. J. (2012) ““Why do we have to write?”:
Practice-based theses in the visual and performing arts and the place of writing’, in
V. J. Bhatia and C. Berkenkotter (eds) Insights into Academic Genres, Bern: Peter
Lang.

Stehr, N. (1994) Knowledge Societies, London: Sage.

Steyn, D. (2012) ‘Conceptualising design knowledge and its recontextualization in
the studiowork component of a design foundation curriculum’, unpublished
MPhil thesis, University of Cape Town.

Strachler-Pohl, H. and Gellert, U. (2013) ‘Towards a Bernsteinian language of
description for mathematics classroom discourse’, British Journal of Sociology of
Education 34(3): 313-32.

Szenes, E., Tilakaratna, N. and Maton, K. (2015) “The knowledge practices of crit-
ical thinking’, in M. Davies and R. Barnett (eds) The Palgrave Handbook of Crit-
ical Thinking in Higher Education, London: Palgrave Macmillan.

Taguieff, P.-A. (2005) La foire aux illuminés. Esotévisme, théovie du complot,
extrémisme, Paris: Fayard.

Taylor, P. and Bain, P. (2003) “ “Subterranean worksick blues”: Humour as subver-
sion in two call centres’, Organization Studies 24: 1487-509.

Thomson, E. A. (2014) Battling with Words: A study of language, diversity and socinl
inclusion in the Australian Department of Defence, Canberra: Australian Government.

Todorov, T. (1984) Mikhail Bakhtin: The dialogical principle, Minnesota: The Uni-
versity of Minnesota Press.



References 255

Treagust, D. F. (1988) ‘Development and use of diagnostic-tests to evaluate stu-
dents’ misconceptions in science’, International Journal of Science Education
10(2): 159-69.

Tsai, C. C. and Wen, M. L. (2005) ‘Research and trends in science education from
1998 to 2002: A content analysis of publication in selected journals’, Inzer-
national Journal of Science Education 27(1): 3-14.

Van Kricken, R., Habibis, B., Smith, P., Hutchins, B., Martin, G. and Maton, K.
(2014) Sociology: Themes and perspectives, fitth edition, Sydney: Pearson.

Van Leeuwen, T. (1999) Speech, Music, Sound, Basingstoke: Macmillan.

VanSlyke-Briggs, K. (2009) ‘Consider ethnofiction’, Ethnography and Education
4(3): 335-45.

Vidal Lizama, M. (2014) “Theorising popular education as a knowledge practice:
The case of Chile’, unpublished PhD thesis, University of Technology, Sydney,
Australia. Online. Available at: www.legitimationcodetheory.com.

Vosniadou, S. (2002) ‘On the nature of naive physics’, in M. Mason (ed.) Reconsid-
ering Conceptual Change, Dordrecht: Kluwer Academic.

Vosniadou, S. (2008) International Handbook of Reseavch on Conceptunl Change,
New York: Routledge.

Vosniadou, S. and Ortony, A. (1989) Similarity and Analogical Reasoning, Cam-
bridge: Cambridge University Press.

Weekes, T. (2014) ‘From dot points to disciplinarity: The theory and practice of dis-
ciplinary literacies in secondary schooling’, unpublished PhD thesis, University of
New England, Australia. Online. Available at: www.legitimationcodetheory.com.

Wheelahan, L. (2010) Why Knowledge Matters in Curriculum: A social realist argu-
ment, London: Routledge.

Wittgenstein, L. (1980) Culture and Value, Chicago: University of Chicago Press.

Wolf, M. (1992) A Thrice Told Tale: Feminism, postmodernism and ethnographic
responsibility, Stanford, CA: Stanford University Press.

Wolf, S. F., Dougherty, D. P. and Kortemeyer, G. (2012) ‘Rigging the deck: Select-
ing good problems for expert-novice card-sorting experiments’, Physical Review
Special Topics-Physics Education Research 8(2). Online. Available at: http://prst-
per.aps.org/abstract/PRSTPER /v8 /i2 /¢020116.

Wolfe, J. (2006) ‘A musician’s English: The challenge awaiting international stu-
dents in tertiary music programs in Australia’, TESOL in Context 16(1): 18-25.
Wolfe, J. (2007) ““You’ll have to start early if you want to be on time for the F
sharp!” Language and the study of music: Implications for international students
studying in tertiary music programs in Australia’, paper presented at ISANA Inter-

national Conference, Adelaide, Australia.

Wolft, K. and Luckett, K. (2013) ‘Integrating multidisciplinary engineering know-
ledge’, Teaching in Higher Education 18(1): 78-92.

Wu, H. K. (2009) ‘Modelling a complex system: Using novice-expert analysis for
developing an effective technology-enhanced learning environment’, International
Journal of Science Education 32(2): 195-219.

Young, M. F. D. (2008) Bringing Knowledge Back In: From social constructivism to
socinl realism, London: Routledge.



	548 00 Knowledge prelims
	548 01 Knowledge 01
	548 02 Knowledge 02
	548 03 Knowledge 03
	548 04 Knowledge 04
	548 05 Knowledge 05
	548 06 Knowledge 06
	548 07 Knowledge 07
	548 08 Knowledge 08
	548 09 Knowledge 09
	548 10 Knowledge 10
	548 11 Knowledge 11
	548 12 Knowledge 12
	548 13 Knowledge Refs
	548 14 Knowledge Index



