
Chapter 21
Developing Students’ Disciplinary Literacy?
The Case of University Physics

John Airey and Johanna Larsson

Abstract In this chapter we use the concept of disciplinary literacy (Airey, 2011a,
2013) to analyze the goals of university physics lecturers. Disciplinary literacy
refers to a particular mix of disciplinary-specific communicative practices devel-
oped for three specific sites: the academy, the workplace and society. It has been
suggested that the development of disciplinary literacy may be seen as one of the
primary goals of university studies (Airey, 2011a).

The main data set used in this chapter comes from a comparative study of
physics lecturers in Sweden and South Africa (Airey, 2012, 2013; Linder, Airey,
Mayaba, & Webb, 2014). Semi-structured interviews were carried out using a
disciplinary literacy discussion matrix (Airey, 2011b), which enabled us to probe
the lecturers’ disciplinary literacy goals in the various semiotic resource systems
used in undergraduate physics (i.e. graphs, diagrams, mathematics, language).

The findings suggest that whilst physics lecturers have strikingly similar discipli-
nary literacy goals for their students, regardless of setting, they have very different
ideas about whether they themselves should teach students to handle these
disciplinary-specific semiotic resources. It is suggested that the similarity in physics
lecturers’ disciplinary literacy goals across highly disparate settings may be related
to the hierarchical, singular nature of the discipline of physics (Bernstein, 1999,
2000).

In the final section of the chapter some preliminary evidence about the disci-
plinary literacy goals of those involved in physics teacher training is presented.
Using Bernstein’s constructs, a potential conflict between the hierarchical singular
of physics and the horizontal region of teacher training is noticeable.
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Going forward it would be interesting to apply the concept of disciplinary
literacy to the analysis of other disciplines—particularly those with different combi-
nations of Bernstein’s classifications of hierarchical/horizontal and singular/region.

Keywords Disciplinary literacy · undergraduate physics · knowledge structures ·
singulars versus regions · comparative education

21.1 Introduction

Traditionally, science—and in particular undergraduate physics—has been viewed as
a difficult subject for students to master. From the early 1990s to the present day, there
has been a great deal of concern internationally about falling enrolment, student drop-
out and the quality of education given to undergraduates (American Association of
Physics Teachers, 1996; European Commission Expert Group, 2007; Forsman, 2015;
Johannsen, 2013; Seymour & Hewitt, 1997). In an attempt to understand and address
these concerns both the National Research Council in the USA and the Council on
Higher Education and Institute of Physics in South Africa have recently undertaken
reviews of the undergraduate physics education offered in their respective countries
(CHE-SAIP, 2013; National Research Council, 2013). One of the themes that
emerged in the US report is that ‘Current practices in undergraduate physics education
do not serve most students well’ (National Research Council, 2013, p. 18). This theme
is also echoed in the South African report where it was concluded that it is ‘imperative
that deep-seated changes regarding the length of the undergraduate programme and
the way it is taught and monitored be introduced’ (CHE-SAIP, 2013, p. 32).

In this chapter we use the notion of disciplinary literacy (Airey, 2011a, b,
2013) to both describe and problematize the goals of undergraduate physics
lecturers in Sweden and South Africa. This is potentially important because the
development of disciplinary literacy may be seen as one of the primary goals of
university studies (Airey, 2011a) and high school physics.

The aspects of disciplinary literacy we have chosen to discuss are issues that
have bearing on undergraduate physics and that we hope others may find interest-
ing. Whilst our aim is to present a comparative analysis of the disciplinary literacy
goals of physics lecturers in two countries, the thinking behind this chapter, as
with the rest of this book, is that it can also function as a point of entry for the
reader into aspects of the field of literacy in higher education. However, the
description we present is selective and far from exhaustive.

21.2 Literacy

Traditionally, literacy has been framed in terms of the ability to read and write.
Indeed the first truly international definition of literacy stated that, ‘a literate
person is one who can, with understanding, both read and write a short simple
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statement on his or her everyday life’ (UNESCO, 1958). This definition was later
broadened so that literacy was associated with ‘the ability to identify, understand,
interpret, create, communicate and compute, using printed and written materials
associated with varying contexts’ (UNESCO, 2004, p. 13).

An even broader definition of literacy was later put forward at a Nordic confer-
ence on the theme:

… communicative practices that shape the world we live in, determine how we read and
write the world, how we see, understand and shape the relationship between ourselves,
nature and our communal life. (Nordic Educational Research Association, 2009)

Here we can see a movement away from a strict focus on reading and writing
towards a range of communicative practices, a theme to which we will return later.

21.3 Literacy in the Academy

In the academy the term literacy has mainly been used when referring to courses
where students learn to read and write academic texts. Traditionally these courses
have attempted to provide students with the necessary tools to complete their
study program and are often given as a type of remedial help. Such courses fre-
quently use genre analysis and corpus linguistics to provide students with general
advice on the various forms of academic writing (Björk & Räisänen, 2003;
Swales, 1990; Swales & Feak, 2004). In many of these courses academic writing
is seen as a sort of academic acculturation or socialization where student writing
gradually starts to mirror the broad differences in different disciplinary norms that
have been identified (Becher & Trowler, 1989). A number of writers have ques-
tioned the learning outcomes of such courses since they rarely deal with questions
of power, identity construction and the development of a personal academic voice
in academic writing—see for example Ivanič (1998) and Lillis and Scott (2007).
Here, Lea and Street (1998) adopt the term academic literacies (plural) in order to
highlight the fact that there are competing voices in the academy (see Duff, 2010
for a presentation of this academic literacies discussion).

21.4 Language Choice in the Academy

In many countries, two or more languages are used in university education. This
naturally has consequences for what is viewed as relevant to the term literacy. In
the Nordic countries, for example, the term parallel language use has been pro-
posed, where two (or more) languages are expected to be used in parallel in higher
education (Josephson, 2005). As Phillipson (2006, p. 25) points out, although par-
allel language use is ‘an intuitively appealing idea’, it is also a ‘somewhat fuzzy
and probably unrealistic target’. Here, Airey and Linder (2008, 2011) have linked
the idea of parallel language use to the notion of bilingual scientific literacy.
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In their studies of Swedish undergraduate physics courses they found that very
few physics lecturers had concrete goals for the parallel development of disciplin-
ary language skills. Airey and Linder conclude with a recommendation that each
course syllabus should specify not only disciplinary learning outcomes, but also in
which language(s) those outcomes will be. This proposal has received some inter-
national attention, with at least one university designing its language policy
around the idea (Fortanet-Gomez, 2013). An overview of the discussion of lan-
guage choice in the academy can be found in Airey, Lauridsen, Raisanen, Salö,
and Schwach (2017).

21.5 Multimodality

Thus far the description of literacy in the academy presented here has been limited
to written language—that is literacy as the ability to read and write in the academy
(cf. Norris and Phillips’ (2003) notion of fundamental scientific literacy in the fol-
lowing section). This traditional focus on written text has been problematized by
Lemke (1998) who points out that scientists integrate resources over a range of
semiotic systems in order to handle problems that would otherwise be impossible
to solve. Other semiotic resource systems used in science are, for example, graphs,
diagrams, sketches, gesture, mathematics, spoken language, tables, apparatus and
simulations. Following Gibson (1979), Kress, Jewitt, Ogborn, and Tsatsarelis
(2001) wonder whether different semiotic resource systems have different affor-
dances for knowledge representation, that is, whether say, spoken language is
better for certain tasks and diagrams are better for other tasks. Based on this work,
Fredlund, Airey, and Linder (2012) suggested the term disciplinary affordance.
Airey (2015) defines disciplinary affordance as ‘the agreed meaning making func-
tions that a semiotic resource fulfils for a particular disciplinary community’. In
this respect Airey (2009) has argued that there is a critical constellation of
semiotic resources that students need to become fluent in as a necessary (but not
sufficient) condition for appropriate construction of disciplinary knowledge. When
teachers understand the disciplinary affordances of the range of semiotic resources
available with respect to a given concept they are better placed to design learning
tasks that activate this critical constellation (see e.g. Fredlund, Airey, & Linder,
2015). Often, the disciplinary affordances of semiotic resources are not immedi-
ately apparent to students. In such cases, the semiotic resources will need to be
‘unpacked’ (Fredlund, Linder, Airey, & Linder, 2014). Disciplinary-specific
resources that have been unpacked in this way lose much of their disciplinary
power in the process, but their pedagogical affordance is greatly increased (Airey,
2015). For teachers, then, striking a balance between the disciplinary affordance
and pedagogical affordance of the semiotic resources they use is crucial for effec-
tive teaching and learning (see for example Airey & Linder 2017). Finally, Airey
and Linder (2008) point out that each individual semiotic resource requires two
types of control, interpretive (equivalent to reading a written text) and generative
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(equivalent to writing a text). Thus literacy in the academy entails not only a ques-
tion of which semiotic resources students need to learn to control, but also which
type of control is needed, interpretive or generative.

21.6 Scientific Literacy

There are many meanings ascribed to the word literacy. For example a simple
internet search easily identifies: biological, historical, engineering, musical, medi-
cal, economic, computer, psychological and cultural literacies. The list could prob-
ably become quite long. When literacy is used in this way it often signals a
metaphorical relationship—readers are expected to take their own associations to
literacy and apply them to a new situation. The same can be said for scientific
literacy. Here, Norris and Phillips (2003) have characterized scientific literacy in
terms of two aspects, fundamental and derived. Fundamental scientific literacy has
a direct link to the original definition of literacy and refers to the ability to read
and write in the natural sciences. Derived scientific literacy, however, refers to a
range of competencies such as knowledgeability about science, the ability to think
scientifically, the ability to distinguish science from nonscience, an understanding
of the nature of science, feeling comfortable discussing science topics and the abil-
ity to critically appraise science. By extension, fundamental scientific literacy can
be seen to apply to all the semiotic resource systems mentioned in the previous
paragraph.

A further division in scientific literacy has been observed by Roberts (2007)
who identifies two visions of scientific literacy, where vision I refers to scientific
literacy for use in the academy, whilst vision II refers to scientific literacy for use
in society. We will return to these two visions of scientific literacy in our discus-
sion of disciplinary literacy in the next section.

Laugksch (2000) enumerates some of the ways in which scientific literacy has
been used. He points out that ever since its introduction by Hurd (1958) its meaning
has been undefined and difficult to pin down. Laugksch concludes by suggesting
that when researchers use the term scientific literacy they should be very clear about
presenting what they mean. In the next section we address Laugksch’s critique of
scientific literacy by turning to a new term, disciplinary literacy, the development of
which has previously been suggested as one of the overarching goals of undergradu-
ate studies (Airey, 2011a).

21.7 Introducing Disciplinary Literacy

The main criticism of the term scientific literacy, then, is that it does not have a
clear, unambiguous definition—that is the term means different things to different
people. In this section we briefly describe the thinking behind our use of the term
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disciplinary literacy and offer a definition. In comparison with scientific literacy,
to date there have only been a small number of people who have used the term
disciplinary literacy (McConachie et al., 2006; Shanahan & Shanahan, 2012;
Tang, Ho, & Putra, 2016). An extensive overview can be found in Moje (2007).
Here one can already see the different directions that the term is starting to take.
Following Laugksch’s advice we will now explain what we mean when we use
the term disciplinary literacy.

Gee (1991) sees language as divided into one primary and many secondary dis-
courses. Primary discourse is the oral language learned as a child, whereas secondary
discourses are other specialized communicative practices that we learn for use in
other sites in society outside the home. Gee defines literacy as the control of these
secondary discourses. Building on Gee’s definition and broadening it to include
semiotic resource systems other than language, Airey (2011a) claims disciplinary
literacy involves learning to control a range of disciplinary communicative practices.
He defines disciplinary literacy as follows:

The ability to appropriately participate in the communicative practices of a discipline.
(Airey, 2011a)

One remaining question is that of the site in society that disciplinary literacy
refers to. Clearly, disciplinary literacy refers to communicative practices for the
academy; however, Airey (2011a) argues that disciplinary literacy, like scientific
literacy, can also involve developing communicative practices about the discipline
for use in society in general. Similarly, one further potential site is the world of
work, since there are, of course, a number of vocational disciplines where the
majority of the communicative practices developed relate to future requirements
on the job market. Thus, we argue that all disciplines potentially develop disciplin-
ary literacy for three specific sites: society, workplace and academy (Airey, 2011a,
2013). This can be represented visually by the disciplinary literacy triangle shown
in Fig. 21.1 (Airey, 2011a).

Society

Academy Workplace

Fig. 21.1 The disciplinary
literacy triangle. Disciplinary
literacy involves developing
communicative competence
for three specific settings:
Society, Workplace and
Academy. The positioning of
a given discipline within the
triangle is dependent on the
relative emphasis placed on
developing communicative
competence for each of the
three settings Airey (2011a)
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21.8 The Disciplinary Literacy Triangle

The disciplinary literacy triangle is a diagram that can be used to represent in
broad terms the disciplinary literacy goals envisaged for a course or degree pro-
gramme. Using the definition of disciplinary literacy, the relative emphasis placed
on developing communicative practices for the three sites: society, workplace and
academy can be visualized by placing a cross somewhere within the triangle.

Clearly different disciplines will have different priorities. So whilst history lecturers
might place their emphasis on developing communicative practices for the academy
say (i.e. less of a workplace emphasis), we might expect lecturers in vocational pro-
grammes such as nursing, to place more emphasis on communicative practices for the
workplace and society (i.e. less of an academy focus). Moreover, we can also expect
different specialists within the same discipline to have different priorities.

21.9 Knowledge Structures

Bernstein (1999) attributes the differences between disciplines to differences in
knowledge structures. He describes two quite different knowledge structures within
the academy: hierarchical and horizontal. In this division, disciplines such as the nat-
ural sciences have predominantly hierarchical knowledge structures. These disciplines
develop through integration of new knowledge with knowledge that has previously
been developed. In this way, disciplines with hierarchical knowledge structures man-
age to ‘[…] create very general propositions and theories, which integrate knowledge
at lower levels’ (Bernstein, 1999, p. 162). On the other hand, disciplines with predo-
minantly horizontal knowledge structures (such as the humanities) develop by intro-
ducing new ways to describe the world. Crucially, these new descriptive ‘languages’
need not be compatible with each other. For example, a postcolonial approach to
literature need not be coherent with a feminist reading of the same text, rather it is the
new aspects that are brought into focus in these two approaches that are of interest.
Martin (2011) compares development in hierarchical knowledge structures to a grow-
ing triangle whilst he compares development in horizontal knowledge structures to
the development of new languages of description (Fig. 21.2).

hierarchical horizontal

L1 L2 L3 L4 L5 L5+1

Fig. 21.2 Progression in
hierarchical and horizontal
knowledge structures
(adapted from Martin,
2011, p. 42)
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Bernstein (1999) pointed to physics as the discipline with the most hierarchical
knowledge structure (Fig. 21.3).

21.10 Singulars and Regions

Bernstein (2000) also introduced the analytical categories singulars and regions.
A singular is a discipline with strong boundaries such as physics, history and
economics. Singulars generate strong inner commitments centred around their
perceived intrinsic value. Regions are disciplines in which a number of singulars
are brought together in an integrating framework. While singulars face inwards,
regions face both inwards and outwards recontextualizing singulars for use in
everyday life. In Bernstein’s terms, education is a horizontal region, whereas physics
is a hierarchical singular.

21.11 Disciplinary Literacy: A Summary

Figure 21.4 shows schematically the four main areas we have discussed thus far in
this chapter. These are (proceeding anticlockwise around Fig. 21.4 from the right
hand side) the parallels between disciplinary literacy and scientific literacy, the
widened focus on a range of semiotic resources (rather than just written language),
the definition of disciplinary literacy with the focus on three different sites, and,
following Bernstein (1999, 2000), the role of the type of discipline on attitudes to
disciplinary literacy.

history literarysociologylinguisticsbiologyphysics

hierarchical
knowledge
structure

horizontal
knowledge
structure

studies

humanities

L1 L2 L3 L4 L5...

social sciencescience

Fig. 21.3 Bernstein’s knowledge structures across disciplines. Physics has a hierarchical knowl-
edge structure, whilst disciplines such as education have more horizontal knowledge structures
(adapted from Martin, 2011)
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21.12 Using Disciplinary Literacy: An Empirical Study
in University Physics

21.12.1 Data

The main data set used for this chapter is taken from a larger comparative research
project where 30 university physics lecturers from a total of 9 universities in
Sweden (4) and South Africa (5) described the disciplinary literacy goals they
have for their students (Airey, 2012, 2013; Linder, Airey, Mayaba, & Webb,
2014). A disciplinary literacy discussion matrix (Airey, 2011b) was used as the
basis for in-depth, semi-structured interviews (see Appendix A). All interviews
were conducted in English and lasted approximately 60 minutes each. In the inter-
views, the lecturers were encouraged to talk about their disciplinary literacy goals
for their undergraduate students, the site(s) in society that this disciplinary literacy
is developed for, the semiotic resources they believe students need to learn to con-
trol and the type of control (interpretive or generative) that students need to
develop. Ethical clearance for the study was not required for Sweden, but was
applied for and granted in South Africa. In both countries participation in the
study was voluntary with lecturers being selected on the basis of their involvement
in some capacity with undergraduate physics. The anonymity of the lecturers was
guaranteed and transcripts were only seen by the research team.

21.12.2 Methodology

The analysis drew on ideas from the phenomenographic research tradition by treat-
ing the interview transcripts as a single data set or ‘pool of meaning’ (Marton &
Booth, 1997, p. 133). The aim was to understand the expressed disciplinary literacy
goals of the physics lecturers interviewed.

Following the approach to qualitative data analysis advocated by Bogdan and
Biklen (1992), iterative cycles were made through the data looking for patterns
and key events. Each cycle resulted in loosely labeled categories that were often
split up, renamed, or amalgamated in the next iteration. More background and
details of the approach used can be found in Airey (2012).

21.12.3 Findings

Analysis of the 30 transcripts resulted in the identification of five themes with
respect to the lecturers’ disciplinary literacy goals.

1. Teaching physics is not the same thing as developing students’ disciplinary literacy.
2. Disciplinary literacy in a wide range of semiotic resources is a necessary condi-

tion for learning physics.
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3. Developing the necessary disciplinary literacy is not really the job of a physics
teacher.

4. Some teachers were prepared to take responsibility for the development of
certain aspects of students’ disciplinary literacy.

5. The type of disciplinary literacy developed is focussed on the academy.

We will now present each of the themes illustrating them with quotes from the
interviews.

1. Teaching physics is not the same thing as developing students’ disciplinary
literacy.
All the lecturers expressed a strong commitment that physics is independent of the
semiotic resources used to construct it. For them, developing disciplinary literacy
and teaching physics were quite separate things.

These are tools, physics is something else. Physics is more than the sum of these tools it’s the
way physicists think about things—a shared reference of how to analyse things around you.

Interviewer: Do you see yourself as a teacher of disciplinary Swedish for Physics?

Lecturer: No, only in a very broad sense. Physics is a way of looking at nature and under-
standing things in simplified models. These other things are for presenting this way of
thinking.

Interviewer: So is your focus on scientific writing?

Lecturer: No, you don’t have time for that, there is content that you need to sort out.

This theme challenges contemporary thinking in education and linguistics.
Halliday and Martin (1993, p. 9) for example insist that communicative practices
are not some sort of passive reflection of a priori disciplinary knowledge, but
rather are actively engaged in bringing knowledge into being. In science educa-
tion, an even more radical stance has been taken by Wickman and Östman (2002),
who insist that learning itself should be viewed as a form of discourse change.

Why, then, do lecturers view physics knowledge as separate from its representa-
tion? Here, we suggest that the hierarchical, integrated nature of physics knowledge
leads to a belief that it will remain unaltered through processes of transduction
between different semiotic resource systems. Thus, whilst Kuteeva and Airey
(2014) have shown how there are strong preferences in physics for the use of one
language—English—in the discipline, this is not a commitment to English per se,
but rather a rational choice born out of a push towards standardization and the belief
that physics is the same (and separate from) whichever language is used (see also
discussion in Airey, 2012).

2. Disciplinary literacy in a wide range of semiotic resources is a necessary
condition for learning physics.
All the lecturers in the study felt it was desirable that students develop disciplinary
literacy in a range of semiotic resources in order to cope with their studies. In many
ways this finding is unremarkable, with a number of researchers having commen-
ted on the wide range of semiotic systems needed for appropriate knowledge
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construction and communication in physics (Airey & Linder, 2009; Lemke, 1998;
McDermott, 1990; Parodi, 2012). The following quote sums up this point:

If you want to come out with an undergraduate degree in physics you will need to be able
to interpret and use graphs, tables, diagrams and mathematics for an undergraduate degree
in physics and then there is also the communication part of it which is the language. We
work in English and so all the communication is in English. You need to be able to read
the question and understand problems you know from reading. You need to write, to be
able to communicate your answers. You need to be able to listen to the lecturers, you
need to be able to speak in order to verbalise what problems there are with your answers.

The lecturers essentially reported that they would prefer students to develop
disciplinary literacy in all the semiotic resources mentioned in the disciplinary
literacy discussion matrix (see Appendix A).

3. Developing the necessary disciplinary literacy is not really the job of a
physics teacher.
All physics lecturers expressed frustration at the level of disciplinary literacy of
their students, feeling that they really should not have to work with the development
of these skills:

As a physicist I’m not there to solve the problem of the maths. They must be able to
understand the maths sufficiently at that level and know why … I’m not there to teach
maths, they must go to the maths department if they need to learn it.

I cannot say that I test them or train them in English. Of course they can always come and
ask me, but I don’t think that I take responsibility for training them in English. I don’t
correct their work in English.

Northedge (2002) holds that the role of a university lecturer should be one of a
discourse guide leading ‘excursions’ into disciplinary discourse. However, the
physics lecturers interviewed in this study did not agree with this position.

4. Some teachers were prepared to take responsibility for the development of
certain aspects of students’ disciplinary literacy.
Nonetheless, some physics lecturers did say that the development of students’ disci-
plinary literacy would be something that they would work with. In these cases,
lecturers (grudgingly) took on Northedge’s (2002) role of a discourse guide. This
position was most common for mathematics which was seen as essential for an under-
standing of physics (See Airey, 2012, p. 75, for further discussion of this theme).

Interviewer: Do you then have to spend time going back over the maths?

Lecturer: Yes, what we do most of the time maybe he needs background on these topics.
Differentials—you don’t take it as granted that they know. Because of time constraints I
invite them in their free time, then I brush up on the maths.

So we would explain to them how to plot a graph, heading, labels—I mean our students
don’t know this! […] They don’t know about scales so you see we would spend a lot of
time explaining to them look why do we need a graph, why do we do this, so we would
explain why we want them to do it in a particular way and then it takes a lot of practice
and exercise to get better.
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The thing is that to be able to express it in a precise enough way you need mathematics.
Language is more limited than mathematics in this case. So they need to use mathematics
to see physics rather than language in this case.

5. The type of disciplinary literacy developed is focussed on the academy
The lecturers all report that they direct their teaching towards the academy, placing
physics disciplinary literacy in the bottom left-hand corner of the disciplinary
literacy triangle (Fig. 21.5).

Interviewer: We are interested in how you decide on the learning goals for your
students ….

Lecturer: Physics has been around for a long time, you know it changes very slowly, anyway
I would say that that is much given by the next level what you need to, to go on in physics

What I teach, society doesn’t really need to know—it would be nice if society knew and
understood … but you don’t have to know it.

21.13 Disciplinary Literacy Across Disciplines

The fundamental starting point for the conceptualization of disciplinary literacy
presented in this chapter is that different disciplines emphasize the development of
quite different communicative practices. Drawing on Bernstein (1999, 2000), Airey
and Larsson (2014) suggest that it is differences in disciplinary knowledge struc-
tures that lead to these strikingly different disciplinary literacy goals. This could
cause problems for inter-disciplinary work (see also argument in Airey, 2011b).

As we have argued, in physics, meaning is taken as agreed and unchanging
across contexts (see discussion in Airey, 2012). This in turn leads to a commitment
that physics itself is independent of the semiotic resources used to construct it.
However, this argument is more difficult to uphold in the case of more horizontal
knowledge structures where Bernstein (1999) suggests that development is actually
driven by the creation of new ‘languages’ to describe the world around us. In the
humanities meaning is contested and inextricably bound up with language. In
extreme cases it has even been argued that meanings made in one language might
be impossible to appropriately construe in another (Bennett, 2010).

In what follows, we present anecdotal evidence of this clash of disciplinary
literacy goals using data from a study of physics teacher training (Larsson & Airey,

Society

WorkplaceAcademy

p
hysics

Fig. 21.5 The disciplinary
literacy triangle for physics.
The lecturers in the study
situated their disciplinary
literacy goals firmly within
the academy
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2014, 2015). First, the movement from the discipline of physics into teacher training
entails a radical change in communicative practices:

For me it was a shock to be thrown into an institution where you have to write essay-type
exam questions. The students who had read History, Swedish, Social science, they passed
these exams without any problems. For me the first time it was like ok, how do I do this?
(School physics teacher)

Airey and Larsson (2014) show how different ideas about what counts as
knowledge in the disciplines of physics and education have the potential to cause
problems for trainee physics teachers. Students who are steeped in the epistemolo-
gical commitments of a coherent, hierarchical, positivist, physics knowledge struc-
ture may experience the contingent nature of educational science as disjointed,
incoherent and unscientific.

These new values that they’ve included in the curriculum now—they don’t seem so
natural to me. There are competencies that I’m supposed to develop that can’t be
measured—it’s silly! The whole thing falls like a house of cards because you just can’t
measure these things. (School physics teacher)

Here we see how a commitment to coherence and measurability (values of hier-
archical physics) leads to the rejection of other forms of knowledge. This problem
is compounded by the attitude of physics lecturers who insist that trainee physics
teachers need the same experience as those reading for a physics degree:

Interviewer: Do you have different goals for physicists and engineers?

Lecturer: Yes, I suppose … but only slightly different.

Interviewer: And for the teachers is it the same?

Lecturer: Yes, I don’t really distinguish between them. You need to understand physics to
be able to teach it.

This quote also illustrates the inwardness of Bernstein’s singulars (such as physics).
This can be contrasted with the recontextualizing agenda of regions (such as educa-
tion) where singulars are ‘repackaged’ for use in the society and workplace (Fig. 21.6).

In Fig. 21.7 we bring together Bernstein’s two concepts of knowledge structure and
disciplinary classification in one diagram. Singulars such as physics and history can
have different knowledge structures, the same can be said of regions such as engineer-
ing and education. Here we see that that physics (hierarchical singular) and education
(horizontal region) are diametrically opposed within Bernstein’s two systems. This

Society
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S
ingular
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Repackaged

Fig. 21.6 Disciplinary
categorization in the
disciplinary literacy triangle.
Singulars face inwards,
developing disciplinary lit-
eracy for the academy, whilst
regions face both inwards and
outwards, recontextualizing
singulars for use in society
and the world of work
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surely has consequences for the types of communicative practices that are valued in
the two disciplines and the ease with which students can move between the two.

21.14 Conclusions

In this chapter we discussed the concept of disciplinary literacy and applied it to the
goals of university physics lecturers. Lecturers reported that disciplinary literacy in a
wide range of semiotic resources is a necessary condition for physics learning.
However, the same lecturers do not view the development of this disciplinary literacy
as their job. Although some lecturers were prepared to help students develop disciplin-
ary literacy, all the lecturers interviewed believed that teaching physics is something
that is separate from teaching disciplinary literacy. Here, Airey argues that:

Until lecturers see their role as one of socialising students into the discourse of their disci-
pline … [they] will continue to insist that they are not [teachers of disciplinary literacy]
and that this should be a job for someone else. (Airey, 2011b, p. 50)

In the final section of this chapter we tentatively addressed the issue of disci-
plinary literacy across disciplines. Here, we suggest that the differences between
the disciplinary literacy goals of physics and teacher training are an inevitable con-
sequence of the differences between the two disciplines in terms of Bernstein’s
disciplinary classifications. Regions such as education always have to reformulate
disciplinary literacy goals. Trainee physics teachers come from a singular with a
strong disciplinary identity. This identity needs to be renegotiated into a teacher
identity. As such we believe that teacher trainers should anticipate these issues
and discuss them with their trainees. In particular, we suggest that some trainee
teachers from disciplines with hierarchical knowledge structures may struggle to
see the validity of other types of knowledge.

Our intention in this chapter has been to examine the disciplinary literacy goals
of university physics lecturers. As such the concluding discussion of disciplinary
literacy across disciplines has necessarily been tentative in nature. Going forward
it would be interesting to apply the concept of disciplinary literacy to the analysis
of other disciplines—particularly those with different combinations of Bernstein’s
classifications of hierarchical/horizontal and singular/region.
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Fig. 21.7 Categorization of
disciplines using Bernstein’s
(1999, 2000) constructs.
Bernstein categorized physics
as the singular with the most
hierarchical knowledge
structure of all. In the same
diagram, education is
categorized in a radically
different manner—as a
horizontal region (adapted
from Airey & Larsson, 2014)
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