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In content and language integrated learning (CLIL) classrooms, it is Received 15 January 2019
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both abstract concepts and academic discourse for the students. discourse

‘Semantic waves’, which model classroom practices of both unpacking

and repacking, is arguably a key to understanding cumulative

knowledge-building. Applying the concepts of semantic profiles and

semantic waves, this paper analyses the classroom discourse of two CLIL

science lessons in Hong Kong. In one lesson, the semantic profile mainly

consists of downward shifts. Themteachermadoptedmvariousmuseful

strategies to unpack science concepts, especially with multimodalities,
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repacking. In contrast, some repacking was observed in another lesson,

where the teacher provided explicit instruction on academic language

and guided students through academic writing tasks. A semantic wave

can thus be observed there. These findings on strategies for unpacking

and repacking provide significant insights into knowledge building in

CLIL contexts, and may hence illuminate CLIL pedagogical practices.

KEYWORDS

Introduction

In an increasingly popular set of bilingual education programmes broadly called content and
language integrated learning (CLIL), students are learning non-language content subjects through
their foreign/second/additional language (L2). In other words, students in CLIL are learning both
abstract concepts and academic language in their (usually) less proficient language (i.e. L2). This inevi-
tably poses double challenges to students, and CLIL teachers have been urged to provide more
scaffolding through their classroom practices (Lo and Lin 2015). In existing CLIL research, teachers
have been observed to employ multimodal and multilingual resources, including visuals, models,
video clips, everyday L2 and students’ L1 resources, to unpack content knowledge for students
(e.g. Lin and Wu 2015; Nikula and Moore 2019). However, attempts to depict how CLIL teachers
help students repack content knowledge in academic discourse remain scarce. It is pedagogically illu-
minating to examine how CLIL teachers guide students to shuttle between the various resources in
their communicative repertoire through classroom talk and interaction (Lin 2012), so that students
can express their content knowledge in L2 academic language. This paper seeks to theorise the
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nature of teacher talk and classroom interaction during the unpacking and repacking processes in
CLIL classroom discourse.

Legitimation code theory (LCT) and systemic functional linguistics (SFL) have been adopted as
complementary frameworks in educational research to examine how teachers construe subject
knowledge with students and have identified some effective pedagogical practices that facilitate
‘cumulative’ (rather than segmental) knowledge-building (Maton, 2013). While some concepts
from LCT and SFL such as ‘semantic gravity’, ‘semantic density’, ‘power words’ and ‘power
grammar’ may be difficult for teachers (and hence will be explained in detail in the next section),
these concepts could help us understand what makes academic language difficult for students
(e.g. the extent to which meanings depend on the context and the extent to which meanings are
condensed within practices), and how teachers could mobilise their (and students’) communicative
resources to make academic language more accessible for students (Martin 2013; Martin and Maton
2017). The results of such analyses have yielded significant implications for pedagogical practices, in
the sense that teachers can envisage how they can bridge the gap between high-stakes reading (i.e.
reading academic texts) and high-stakes writing (i.e. the written tasks in assessment) through class-
room practices. They not only unpack academic discourse by concretising abstract concepts and
fleshing out the condensed meanings of technical terms, but also repack such meanings so that stu-
dents can express them with academic discourse expected in high-stakes writing tasks (Maton, 2013).
‘Semantic waves’, which model classroom practices of both unpacking and repacking, is said to be
the ‘key to cumulative knowledge-building’ (Maton, 2013, 8).

We would argue that such concept of cumulative knowledge building is equally, if not more,
important in CLIL classrooms, considering the double challenges of content and L2 learning.
Drawing on the useful conceptual tools of both LCT and SFL, this paper examines how teachers
co-construct content and language (L2 academic language) with students in CLIL lessons. It also
seeks to explore the usefulness of the concept of ‘semantic waves’ and ‘semantic profiles’ as an
analytical tool of CLIL classroom discourse.

Literature review
Knowledge construction in CLIL

In recent years, CLIL has been used as an umbrella term encompassing different types of bilingual
education programmes in different contexts, such as immersion, content-based instruction and
English as medium of instruction (EMI) (Cenoz, Genesee, and Gorter 2014). Despite their differences
in sociolinguistic context, curriculum goals, teacher and student profile, these programmes do share
one underlying principle — content subjects provide more exposure to the target L2 in meaningful
communicative contexts (Lyster and Ruiz de Zarobe 2018). That also partly explains why this kind
of programme was coined content and language ‘integrated’ learning as it has the dual goal of
content and language learning. However, such dual goal is not always guaranteed, in the sense
that some CLIL students may sacrifice their academic achievement for L2 learning (e.g. Lo and Lo
2014). There could be several reasons for this, and some are related to the nature of the ‘language’
involved in CLIL (Llinares, Morton, and Whittaker 2012). First, the ‘language’ is usually teachers’ and
students’ L2 (with English being the most common target language), and students may encounter
difficulty when learning new academic knowledge in an L2. Second, the ‘language’ involves both
everyday conversational language for classroom communication and interaction, as well as academic
language or disciplinary literacy, which is essential for students to succeed in high-stakes assessment
(Martin 2013). Thus, both CLIL teachers and students need to bridge the gap between the two reg-
isters of language in L2, and this poses tremendous challenges for them. It has been observed that
CLIL teachers, most of whom have been trained as subject specialists (Mehisto 2008), tend to pay
more attention to content teaching (Tan 2011; Walker 2011), leaving students to learn the L2 inciden-
tally. However, the differences between the two registers of language and the special features of
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academic discourse imply that an incidental language learning approach is unlikely to succeed, and
that more explicit instruction and guidance from teachers is necessary (Cammarata and Haley 2018).

To look into teacher-student interaction and the knowledge construction process in CLIL lessons,
an increasing number of research studies have sought to examine the classroom discourse of CLIL
lessons. Some studies have adopted Conversation Analysis (CA) to offer fine-grained analysis of
how the teacher and students co-construct knowledge through their interaction. For example, in
both Lin and Wu (2015) and Escobar Urmeneta and Walsh (2017), the CLIL science teachers in
different educational contexts (Hong Kong and Catalonia) were observed to deploy multimodal
and multilingual resources (e.g. gestures, blackboard work, visuals, students’ L1) to co-construct
the content knowledge in the target language with students. Such meaning making processes
through language and other semiotic resources are also known as ‘translanguaging’ and ‘trans-semi-
otising’ practices, which are considered as essential for content and language learning in CLIL class-
rooms (Lin 2019; Liu 2020). Some other studies have integrated different theoretical and analytical
approaches to investigate language use and interaction in CLIL classrooms. For instance, Llinares
and Nikula (2016) combined Systemic Functional Linguistics (SFL) appraisal theory and the pragmatic
analysis of teacher-student interaction to reveal the different patterns of teachers’ and students’ use
of evaluative language resources in Science and Social Science lessons in Finland and Spain; Llinares
and Morton (2017) focused on the SFL register variable of ‘tenor’ (the role relationship between inter-
actants), and they adopted speech function analyses to examine how tenor was reflected and con-
structed by students during role plays and interviews.

These existing studies on CLIL classroom discourse provide interesting insights into teacher-
student interaction, their language use and knowledge construction. However, there is still a need
to capture a broader picture of classroom discourse or interaction, particularly in terms of the poten-
tial ‘cumulative’ effect of teacher-student interaction on student learning. Following some previous
attempts and advocates for integration of theoretical approaches in CLIL research (Nikula, Llinares,
and Dalton-Puffer 2013), this paper seeks to integrate concepts from LCT and SFL, which may be
able to provide further useful tools for analysing CLIL classroom discourse.

Unpacking LCT concepts of ‘semantic profiles’ & ‘semantic waves’

Extending Bernstein’s code theory (2000), LCT is ‘a sociological framework for researching and chan-
ging practice’ (Martin and Maton 2017, 29). It consists of five dimensions of conceptual tools, namely
‘Specialization’, ‘Semantics’, ‘Autonomy’, ‘Temporality’ and ‘Density’. This study, similar to some pre-
vious research on educational practices, focused on ‘Semantics’. This dimension construes social
fields of practices as ‘semantic structures’, whose organising principles are ‘semantic codes’ compris-
ing ‘semantic gravity’ and ‘semantic density’. Each of these will be briefly explained to clarify the
notions of semantic profiles and semantic waves.

Semantic gravity (SG) refers to the extent to which meaning relates to or depends on its context.
The stronger the semantic gravity (SG+), the more meaning is dependent on its context. For example,
the meaning of the name of a specific organ in biology (e.g. lung) embodies stronger semantic gravity
than that of a process (e.g. respiration). Semantic gravity can change over time, and such processes
can be captured as (i) strengthening semantic gravity (SG1), when moving from abstract or general-
ised ideas towards concrete cases, and (ii) weakening semantic gravity (SGJ), when moving from con-
crete particulars of a case towards generalisations and abstractions whose meanings are less
dependent on a specific context (Maton, 2013, 11).

Semantic density (SD) refers to the degree of condensation of meaning within practices. The stron-
ger the semantic density (SD+), the more meanings are condensed within practices, or a meaning has
a greater number of relations to other meanings (Martin and Maton 2017). It has to be noted that the
strength of semantic density depends on the semantic structure within which a practice is located.
For example, the semantic density of ‘gold’ used in the context of chemistry is likely to be stronger
than when it is used in daily life, since ‘gold’ in chemistry is related to other concepts like ‘atomic
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number, atomic weight, electronic configuration’ (Martin and Maton 2017, 35). Semantic density can
also change over time, with strengthening semantic density (SD1) referring to moving from a simple
symbol or term that represents a small number of meanings towards a more technical concept; and
weakening semantic density (SD|) taking place when the meanings condensed within a technical
concept are explicitly unpacked and fleshed out.

Conceptualising the processes of strengthening and weakening semantic gravity and semantic
density (SG1|, SD1|) generates the semantic profile of practices, and tracing the semantic profiles
of practices over time enables us to analyse knowledge-building processes in lessons. For
example, in content subject lessons like biology, the abstract scientific concepts are usually expressed
with technical terms. These imply weak semantic gravity and strong semantic density (SG—, SD+). Tea-
chers can then strengthen semantic gravity (SGT) by using everyday language and examples, and
cross-referencing students’ previously learned concepts, while at the same time weakening semantic
density (SDJ) by unpacking the term and delineating a limited number of its meanings (Maton, 2013).
In addition, teachers can weaken semantic gravity (SGJ) and strengthen semantic density (SD1) by
repacking specific events and phenomenon into a specific technical concept. Maton (2013) argues
that recurrent shifts between unpacking (downward shift in the semantic profile) and repacking
(upward shift), which can be called ‘semantic waves’, are essential for knowledge building. It is
then important for teachers to guide students through semantic waves, so that students can
bridge the gap between high-stakes reading and high-stakes writing required for assessment.
However, semantic waves are rarely observed in classrooms, since teachers mainly do unpacking,
without attempts to repack (Maton, 2013), or teachers mainly unpack and repack knowledge
orally, without guiding students to high-stakes writing (Martin 2013). This paper can hence
address this research gap by examining how to increase teachers’ awareness of the importance of
having some kind of semantic waves in their teaching and how to support teachers to do so.

Systemic functional linguistics (SFL), complementary to LCT

SFL presents a functional model of language, which emphasises the role played by language in
achieving communicative goals. The space in this paper does not allow a full account of SFL.
Instead, it will focus on several key concepts which are useful when analysing features of academic
discourse, thereby complementary to LCT framework (Martin and Maton 2017). First, ‘power words'’
refer to technical terms conveying a number of meanings. In other words, these are words with
strong semantic density (e.g. keratin, deamination in biology). Second, ‘power grammar’ is realised
by grammatical metaphor, in which there is incongruent relationship between lexicogrammar and
semantics (e.g. a noun typically represents a thing or a person, but in academic texts, a noun may
perform the job of a verb, as in nominal phrases like ‘the motion of particles’). Third, ‘power compo-
sition’ refers to the the rhetorical organisation which packages knowledge in texts (as genres) (Martin
2013). For instance, the genre ‘factorial explanation’ is often staged as ‘Phenomenon’ and ‘Factors’
(Rose and Martin 2012). Disciplines or content subjects tend to use a range of genres. Academic dis-
course deploys the ‘power trio’ to construe disciplinary knowledge, something which teachers have
to help students to master (Martin 2013). Previous research has shown that CLIL teachers have tended
to focus mainly on power words (i.e. subject-specific terms) when they are asked to incorporate
language teaching into their lessons. They tend not to display awareness of other aspects (such as
grammar and genres) of academic discourse (Cammarata and Haley 2018; Koopman, Skeet, and
de Graaff 2014).

While the concepts of LCT are useful for understanding knowledge practices (e.g. teachers’ ped-
agogical practices), ideas from SFL could be used to analyse the linguistic practices associated with
those knowledge practices. In other words, while the LCT notion of semantic profiles can depict how
teachers guide students through decontextualised vs. context-dependent meanings (i.e. SG) and
simpler vs. more complex meanings (i.e. SD), SFL analysis reveals how the downward and upward
shift along the semantic profiles is achieved through teachers’ and students’ use of linguistic
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resources such as the ‘power trio’ (Maton and Doran 2017). Seeing the potential of the two comp-
lementary frameworks, Matruglio, Maton, and Martin (2013) analysed how history teachers in Austra-
lia secondary schools unpacked content knowledge and academic language. With the concepts of
semantic profiles and the analytical tools offered by SFL, the researchers identified specific strategies
employed by the teachers to strengthen SG and weaken SD, including translating archaic language
into contemporary language, reconstructing processes from nominal groups, and making use of
present tense to position the students within the time of a particular historical event. However,
similar to what others have observed, there was limited evidence of repacking and hence semantic
waves were largely absent. The researchers concluded by calling for more research in classroom
knowledge-building, using the notion of semantic waves. This paper seeks not only to continue
this line of research, but also to extend it to the context of CLIL to investigate how complementary
frameworks and concepts of LCT and SFL could be applied to reveal CLIL teachers’ pedagogical strat-
egies in de-constructing and co-constructing content and academic discourse in L2. This paper
addresses the following questions: How do teachers and students unpack and repack content and
language in CLIL lessons? In particular, what strategies can be observed in CLIL lessons which result in
some approximation to ‘semantic waves’?

Data sources and analysis

The classroom data analysed in this paper came from a small collection of content subject lessons
(around 40 lessons in total) in Hong Kong. Hong Kong used to be a British colony and is now a
special administrative region of China. Although the majority of population communicate in
Chinese (spoken Cantonese and written Standard Chinese), parents and students have a strong pre-
ference for English as the medium of instruction (EMI) secondary schools (Grades 7-12, students aged
between 12 and 18), believing that students in those schools can learn English more effectively (Li
2017). The latest medium of instruction policy (which started from 2010/11) provides secondary
schools more flexibility in choosing their language of instruction for content subjects. As a result,
most secondary schools are teaching at least some subjects through English. In other words, CLIL
is being implemented in a large number of secondary schools in Hong Kong, which favours empirical
research on CLIL.

The collection of content subject lessons was compiled from several research projects conducted
between 2008 and 2013 (Lin and Lo 2017; Lo and Lin 2019). Those projects aimed to examine class-
room language use and practices of CLIL content subject teachers. In view of this, the data were col-
lected through non-participant classroom observations. At least one researcher was present in the
classroom when the lessons were observed and video- and/or audio-recorded. This collection of
lessons covered different content subjects (e.g. biology, geography, mathematics) and came from
schools in different districts and with students of different characteristics. The teachers involved
had different professional training and teaching experience. To conduct detailed analyses of class-
room discourse with LCT and SFL frameworks, we selected two science lessons to focus on, mainly
because the two lessons appeared to demonstrate different semantic profiles, which allows the
authors to identify strategies that could facilitate semantic waves. The details of the school
context, teachers and students will be presented in the respective excerpt in the results section,
so as to better contextualise the lesson excerpts.

The observed lessons were first transcribed verbatim. Teachers’ and students’ actions as well as
pauses longer than 3 s were indicated in the transcript, while short pauses were indicated with
normal punctuation (see Appendix 1 for the transcription conventions). The transcribed material con-
sists exclusively of teacher talk and teacher-student interactions, as there was no group-work in the
two selected lesson episodes. This also matches the focus of this paper — how teachers co-con-
structed content and language with students. We then followed these steps to do the analysis:
first, we read the lesson transcripts several times and identified the changes in semantic gravity
(SG) and semantic density (SD) during the lesson. We then depicted the semantic profiles of the
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lessons. Second, we analysed the teachers’ use of strategies and various resources associated with the
changes in SG and SD, with reference to such SFL concepts of ‘power words’ and ‘power grammar".’
These two strands of analysis were then combined to provide a more comprehensive picture of how
teachers and students co-constructed content and language in the observed lessons. A comparison
of the two lesson excerpts was made with respect to the overall patterns and strategies employed to
identify any similarities and/or differences that might yield interesting implications for teaching and
learning in CLIL lessons. The following sections present the two selected lesson excerpts, followed by
annotation and analyses of the changes in SG and SD, as well as their semantic profiles.

Lesson 1: a semantic profile with mainly downward shifts

Excerpt 1 was taken from the first part [03:56-08:40] of a Grade 10 (15-16 years old) Biology lesson,
taught by T1, who had been teaching the subject through English in the school for over 20 years.” The
topic of the unit being taught was ‘food substances’, and the teacher and students were discussing
‘protein’, in particular its structure and functions. Prior to this lesson, two other food substances, fats
and carbohydrates, had been discussed. The school where T1 worked in was a high-banding school,
which admitted the top one-third of primary school leavers. In the school, most content subjects were
taught in English at all grade levels. In other words, the Grade 10 students in the lesson observed had
a few years of CLIL experience.

Excerpt 1

T1: [after talking about the chemical structure of proteins] Well, why do we need protein? Why? (pause) Why? Why
do we need protein?

S: Body building
T1: Louder
S: Body building

T1: Yes, for body building. Okay? So which part of your body, okay, well, body building. [pause; writing on the
blackboard] Can you tell me which parts of your body are made up of protein?

S: Bones

T1: Well, okay. Part of bones, right? | would like to say bones, bones also contain a lot of minerals. Okay? So part of
bones. Anything else?

S: Hair (pause)

T1: Air?

S: Hair.

T1: Hair, okay, yes. Hair. And _____?

S: FH8H (nails)

T1: F45H (nails). Okay, actually hair, the nail. Anything else? (pause) How about animals? Animals have ____ ?
S: Horn

T1: Horns, yes, horns. Actually they belong to the same class of proteins called keratin. fi, i, fii, W2 ENF
(Horns, horns, horns, [they are] called keratin). Okay? And also our skin, you know, skin. They all contain the same
type of protein. So next time when you £ B # (eat antlers) [antlers as expressed in the term of Chinese medicine],
you know, fE# (antlers), when you don't have the money to buy & #(antlers), what can you do? (pause) You bite
your nail. Okay? Just bite your nail. It's the same protein. Okay? [Ss laugh] (pause) So anything else?

S: Enzymes
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T1: Yes?

S: Enzymes

T1: Sorry? | can't hear.
Ss: Enzymes, enzymes

T1: Enzymes. Okay. We don't call it body building for enzymes because for body building, you mean building up
your body structure. We want, | want something structural, structure.

S: Muscles

T1: Muscles, exactly, muscles. So people who want to build their body, they actually have to take in extra protein,
like kind of, er, like milk powder. 4 fit ifEF? (Have you seen that?) M, WM, SHEMYHEFEH. (Those, those,
eat those supplements.) 5 #£¥F? (Have you?) (...) (a student’s name), you have the potential. [Ss laugh] Can you
show us your muscles?

S: IAENF (I don't [have any muscle]) (...)

T1: Yes. They have to take in extra protein supplement. See? This is what it means by body building. And | heard (a
student’s name) said something very important. Besides body building, they are also important in our, in our, well,
functioning. It's extremely important in our body function because protein is needed for making enzymes.
Remember? Okay? And enzyme is the, is the, well, (...) for all our, our meta, metabolism, for our metabolic reac-
tions. Okay? So protein is very important for, well, body building and help our body functions. Okay? (pause)
Okay? Or Let me show you a few pictures? | think probably some of your, some of your, you have seen these pic-
tures earlier, right? In form three, | showed it to my form three students. Okay? It shows you what happen if you
have good protein, well, good source of protein.

[Ss laugh]

T1: (...) When you don't get enough protein, you become so thin. Okay? Because protein is important for body
building, okay? So generally, for growth and repair. | forget one thing, you know, protein also gives energy, you
know that? Okay? Carbo, very often we say carbohydrates and fats are for body, or for what? For energy. But in
fact, protein is also a very important energy source. Okay? (pause) Well, one problem with protein is, we, our body
doesn't store protein, it doesn’t store it. When we have excess protein, we will break it down into amino acids. And
then we can't store amino acids. And we have to break it down by a process called deamination. We will talk
about it later, okay? That's we remove excess protein and we pass it out as urea. You know what's urea?

Ss: R (urine)

T1: Urea, JKZ (urea) And, and some as ammonia. Ammonia has a familiar smell at the toilet, right? Okay?
Ammonia and urea ...

The question in lines 1-2 ‘Why do we need protein? marked a shift in the focus of interaction, from the
chemical structure of protein to the functions of protein. In this excerpt, T1 and students were dis-
cussing three main functions, namely ‘body building’ (lines 3-36 & 40-46), ‘body functioning’ (lines
36-40), and ‘giving energy’ (lines 46-54). When these three functions were first introduced, they
were decontextualised concepts condensing a few connected ideas (SG—, SD+). These functions
were often expressed in nominal groups used in grammatical metaphor (i.e. ‘power grammar’). For
example, in response to T1’s question, one student responded with the nominal group ‘body building’
(line 3), which was accepted and elaborated by T1 ‘Yes, for body building’ (line 6). Here, the process
that ‘protein helps to build our body’ was nominalised to an entity ‘body building’, which was
used in the sentence ‘protein is important for body building'. Similarly, T1 introduced the second func-
tion by saying ‘they (protein) are also important in our ... functioning ... in our body function’ (lines 37—
38), where ‘protein helps our body to function” was nominalised. For the third function, T1 introduced
it with a rather accessible sentence ‘protein also gives energy’ (line 46), but he then paraphrased it as
‘protein is also a very important energy source’ (line 48), perhaps to make the structure more parallel
with the other two functions mentioned. It also shifted from an action verb sentence (X gives Y) to a
relational sentence, which construes the ways of being and having and relates an entity to another
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entity (X is a source of Y), which is a frequent sentence pattern in academic registers in contrast to
everyday registers. The relational sentence pattern makes it possible to construe additional layers
of knowledge (e.g. X is a very important source of Y). Relational sentences play an important role
in knowledge construction and are characterised by increasing lexical density (i.e. enhancing the
density of information by packing activity sentences into nominal groups or grammatical metaphors
and expressing relations among different processes in a simple clause rather than connecting strings
of simple clauses in a clause complex) but decreasing grammatical intricacy (or clausal complexity)
(Halliday 2004). For example, the following clause complex connecting two simple clauses ‘protein
also gives energy and it is very important’ can be otherwise construed with a more succinct simple rela-
tional sentence ‘protein is also a very important energy source’. We can see that T1 readily shifted
between everyday language and ‘power grammar’ to help students to grasp these patterns. When
T1 shifted from an everyday sentence to an academic sentence, SG decreases and SD increases. In
addition to these three main functions (often expressed in nominal groups), some other moments
with SG— and SD+ were those when T1 used the technical terms (i.e. ‘power words’), which were
highly decontextualised and condensed in meanings. Examples include ‘keratin’ (line 18), ‘deamina-
tion’ (line 50), ‘urea’ (line 51) and ‘ammonia’ (line 53).

Our analysis of Excerpt 1 shows that T1 adopted three strategies to unpack the decontextualised
and condensed concepts, as well as academic language. These three strategies include paraphrasing
nominal groups, fleshing out abstract ideas with more specific concepts and unpacking knowledge
and language with students’ prior knowledge and visual aids. First, T1 paraphrased the nominal
groups to make them more comprehensible for students. For example, after mentioning the first
function of ‘body building’ (line 6), T1 elaborated on the concept by asking a more straightforward
question ‘Can you tell me which parts of your body are made up of protein?' (line 7), which unpacked
the nominal group ‘body building’. In a similar vein, after T1 introduced the second function ‘body
functioning ... body function’ (lines 37-38), he paraphrased the nominal group by saying ‘protein
... help our body functions’ (line 40).

Second, T1 fleshed out abstract and condensed ideas with more specific concepts or contexts.
This is especially obvious for the first function ‘body building’, which is a rather general concept.
With the question ‘which parts of your body are made up of protein?, T1 then engaged students
in providing some concrete examples to contextualise how protein helps to build our body.
These body parts included ‘bones’ (line 8), ‘hair’ (line 11), ‘nails’ (line 15), ‘horn’ (line 17), and
‘muscles’ (line 30). It may be worth noting that one student mentioned ‘enzymes’ (line 25), but T1
did not accept the answer by explaining that ‘for body building, you mean building up body structure’
(lines 28-29). This further concretised the meaning of ‘body building’. Another type of concrete
example is provided through instances from daily life, which students were familiar with and
could easily relate to. When elaborating such daily life examples, T1 often inserted some L1 terms
or phrases, probably to further engage the students and to make the examples more effective.
For instance, to unpack the technical term ‘keratin’ and its related concepts (line 18), T1 made
use of something students were familiar with in their daily life, which isfE ¥ (antlers) (line 20), a
very expensive Chinese medicine. And with the joke that if we could not afford to consume
antlers, we could bite our nails, T1 helped the students link up the concept of keratin and its mani-
festations such as horns and nails. Next, to elaborate how protein helps to build muscles, T1T men-
tioned the example that some people needed to take in extra milk powder to build up muscles (lines
31-37). He used some L1 when doing the elaboration (e.g. & & RifF? [Have you seen that?] i
ny, MERK, AMEANGHE TR [Those, those, eat those supplements]). Towards the end of Excerpt 1, T1
attempted to explain the technical term ‘urea’ with the L1 equivalent, which may have been
prompted by the mistranslation provided by the students ('J& (urine)’ in line 52). When explaining
‘ammonia’, T1 linked it up with the ‘smell at the toilet' (line 53), something that the students will
have encountered in their daily life.

Third, T1 unpacked knowledge and language with students’ prior knowledge and visuals. When he
talked about the second function ‘for body functioning’, he drew on students’ prior knowledge of
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‘enzymes’ and ‘metabolism’ (lines 38-39). He first explained why protein is important for body func-
tioning with the explicit causal connective ‘because’, saying ‘because protein is needed for making
enzymes' (line 38). With the checking question ‘Remember?’ (line 39), T1 was relating the new knowl-
edge to students’ prior knowledge about enzymes and metabolism. T1 was also seen to do unpack-
ing with visuals (e.g. pictures of muscular people in lines 41-44).

To summarise, the general approach adopted by T1 was that he started with some key, condensed
concepts (e.g. the three functions of protein) and technical terms, and then he employed various
semiotic resources (including linguistic and visual ones) to unpack those concepts and terms.
However, there were very brief moments when T1 tried to repack, and he did this very quickly
and mainly orally. For instance, after quite a few exchanges about different body parts that are
made up of protein, T1 summarised the discussion by making a general statement ‘this is what it
means by body building’ (line 36). After briefly introducing the second function (i.e. for body function-
ing), T1 summarised the functions again by saying ‘So protein is very important for, well, body building
and help our body functions’ (line 40) and later he reiterated that ‘protein is important for body building
... for growth and repair' (lines 45-46). He also paraphrased ‘protein also gives energy’ (line 46) to
‘protein is also a very important energy source’ (line 48). These could be regarded as upward shifts
in the semantic profile, as the concrete examples were summarised into generalised, decontextua-
lised statements, and some processes (e.g. building our body, growing, repairing) were also
changed to nominal groups (i.e. power grammar).

The above analysis is illustrated in Figure 1, which is the semantic profile of Excerpt 1. The Y-axis of
the figure presents the strength of SG and SD of the classroom discourse,’ and the X-axis is the lesson
time (from beginning to the end of the lesson). The figure roughly presents the changes in SG and SD
as the lesson proceeds. In Figure 1, we observe several downward semantic shifts, in the sense that T1
moved from highly lexically condensed and decontextualised ideas (i.e. removed from everyday con-
texts) (SG—, SD+) towards lexically less condensed, more concrete, everyday contextualised under-
standings (SG+, SD—). While doing such repeated unpacking, T1 actually deployed quite a few
strategies, including daily life examples and everyday L2 (highlighted in red in the figure), visuals
(highlighted in yellow), and L1 (highlighted in blue). However, there was only very limited repacking
(highlighted in green) which was mainly done through oral summaries of previous discussions. A
potential issue with such a semantic profile is that some students might be able to ‘pick up’ the

G- 3
§D+: “Proteinas “Problem with
“Protein is energy excessive g ination”
” - eamination
neadadisr “Yeratin” source protein
body Sued “ammonia”
building” “Protein s / /
for body
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& horns” REEE functioning”
/ “bite your nails” \ /
/ “We remove )
the excess ‘RZ"
protgltn ar;d we “smell at the
pass it out as I
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powder” “E ¥/
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G+, =
SD- Time

Figure 1. The semantic profile of Excerpt 1.
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academic language while some might not, resulting in inequitable access to ‘power’ words, grammar
and text (Maton, 2013).

Lesson 2: the presence of ‘semantic waves’

Excerpt 2 represents the first half [03:30-25:44] of a Grade 7 (12-13 years old) Science lesson taught
by T2, who had been teaching in the school for 2 years when the lessons were observed. Despite her
relatively short teaching experience, she was aware of the difficulties in learning Science through
English and she had attended some workshops on using English as the medium of instruction and
language across the curriculum. The topic of the unit was ‘matter as particles’ and the lesson
observed focused on Brownian motion, which proposes that when larger particles are hit by
smaller particles, the larger ones change direction and move in a zigzag path. Before this lesson,
the students had learned about the characteristics of particles, the particles theory and the
teacher had briefly presented Brownian motion. This lesson took place in an average secondary
school, in which some content subjects (e.g. mathematics and integrated science) were taught in
English in junior forms (grades 7-9). Given the fact that most primary schools in Hong Kong adopt
Chinese as the medium of instruction, the students in the observed lesson had just started CLIL
experience. Since the whole excerpt is quite long, it will be broken down into several parts.

Excerpt 2, Part 1 [03:30-07:55]: Downward shift 1: Using mobile app, L1 & everyday L2

T2: So, today, what we are going to do today is to learn about the Brownian motion. We have discussed the Brow-
nian motion. Remember that, the app that | used in your classroom?

Ss: Yeah

T2: Oh, yeah, yes. Really?

Ss: Yes

T2: Yes. This one [connecting the iPad to the projector], remember that?
Ss: Yeah.

T2: So, what do you see now? What are they? They are balls?

Ss: Particles!

T2: Yes, they are particles. That's right. Now if |, here, maybe they are some particles. Are they moving in a fast
speed?

Ss: No.

T2: No, they are slow, right? So if | increase the temperature, | am increasing the temperature. So what are the
changes?

Ss: Faster!

T2: They move faster. Okay, let me increase the temperature. [pause; increasing the temperature in the app] Now
they are moving. So are they moving in a straight line or, in a circular path?

S: No. Circle
T2: In a circle? Or straight line?
Ss: Straight line.

T2: They will make a straight line. Okay. Now if | add some particles, with blue in colour. So is there any difference
between the blue colour balls and the purple, purple balls? Compare. How about the size? Are they the same size?

Ss: No.
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T2: No. They are different size. Which one is bigger?
Ss: The purple

T2: Purple balls is bigger. Now | want all of you to observe, to see how the purple particles moving. What are their
path? What's their path? Is it the circular or straight line? Now still in a straight line? No, they are not moving in a
straight line. In a circle? Yes?

Ss: No.

T2: No. So do you still remember our three choices. The first one straight line. Second, zigzag path. And then the
third one in a circular path.

Ss: Zigzag path.

T2: So, zigzag path. What is the meaning of a zigzag path?

Ss: Z ‘¥ %4 (The shape of the letter Z)

T2: Can you use an English letter to represent Z ‘7% (the shape of the letter Z)?
S: A Chinese word like ‘Z'.

T2: Yes, it's like a ‘. That's why it’s called a zigzag. [pause; writing on the blackboard] They are moving in a zigzag
path. Why? Why they are not moving in a straight line, but a zigzag path? Can you tell me why? Observe how they
are moving in a zigzag path. Initially they are moving in a straight line, right? Without the blue small particles, they
are moving in a straight line, the purple one. But after adding the blue small particles, now the purple particles are
moving in a zigzag path. Why? (pause) Give me a reason.

S: # (hit)

T2: $i# (hit). Hit. So which hit which?

S: The blue

T2: The blue particles hit the ____?

Ss: Purple

T2: Purple particles. And then after the hitting, what happen to the purple particles?

S: Go to another side.

T2: Go to another side, right? It change the ____? It change something. Something is changed.
S: Way

T2: Direction

T2: Yes, change the direction. That's why the purple particles are moving in a zigzag path. So this kind of motion,
we call it (pause) Brownian motion, Brownian motion.

Part 1 of Excerpt 2 represents the start of the lesson. T2 clearly stated that the lesson was about ‘Brow-
nian motion’, which is a discipline-specific term representing a generalised theory (i.e. ‘power word’),
and has weak SG and strong SD. She then unpacked the theory with a mobile app where one can
observe the movement of particles when the temperature changes or when new particles are
added. The mobile app provided a simulated context for T2 and students to discuss and explain
the movement of particles of different sizes, thereby strengthening SG and weakening SD. At the
beginning of the discussion, T2 first asked whether what students saw in the app were ‘balls’, an
everyday term familiar to students (line 8). When students answered ‘patrticles’, a science key term
(line 9) and T2 recast students’ contribution in a complete clause ‘they are particles’ (line 10), T2 con-
solidated students’ existing knowledge of a power word relevant to Brownian motion, thus strength-
ening SD (i.e. SG+, SD1). With the animation of the mobile app, T2 shifted to largely everyday
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language again to check whether students still remembered some key terms and concepts (i.e. SG+,
SD-) in lines 13-16. T2 then asked students to observe the moving path of the particles (lines 26-38).
Such concrete observations then laid the foundation for the explanation of the Brownian motion
(lines 38-53). During the process, T2 engaged students in co-making an oral sequential explanation
by explaining what happened step by step - ‘Initially they are moving in a straight line ... the purple
one' (lines 39-40). ‘But after adding the blue small particles ... " (line 40), ‘the blue particles hit the purple
particles’ (lines 45-47). ‘And then after the hitting ... (the purple particles) change the direction’ (lines
47-52). 'That’s why the purple particles are moving in a zigzag path’ (line 52). T2's use of temporal
and causal connectives (underlined in the quotes) helped explain Brownian motion clearly.
Another interesting point to note in this part of Excerpt 2 is that T2 not only helped translate students’
L1 utterances to L2 (‘4 to ‘hit’ [line 43]), but also increased SD of students’ and her joint contributions
by substituting concrete activity verbs with nominal groups, i.e. using nominalisation and gramma-
tical metaphor, a defining feature of scientific English (Halliday 1989) and also an important form of
power grammar. Figure 2 shows the transitivity analysis (i.e. part of the analysis on field) of students’
and T2's utterances from lines 46-53 converging into the conceptualisation of Brownian motion.
Specifically, under T2's solicitation, students described the observed phenomenon with concrete
activity verbs of hitting and going. T2 first paraphrased everyday L2 lexical items to more academic
lexis (‘go to another side’ [line 48] to ‘change the direction’ [line 52] and to ‘moving in a zigzag path’ [line
52]) and then turned the material process into an identifying relational process, substituting three
verbs (‘hit' and ‘go to another side’ or ‘change the direction’) with one noun ('this kind of motion’)
and replacing ‘moving in a zigzag path’ with two nominal groups or participants (i.e. ‘this kind of
motion’ and ‘Brownian motion’). Hence, this part of the lesson can be regarded as downward shift
1, where the unpacking and explanation of the key concept (and power words) Brownian motion
took place. But this downward shift also involved some minor fluctuations: (1) lines 2-8 recalling
the mobile app after mentioning ‘Brownian motion’: SGt, SD|; (2) lines 9-10 when mentioning ‘par-
ticles’: SG+, SD1; (3) lines 10-52 when discussing movement of the particles: SG+, SD|; (4) line 53
when mentioning ‘Brownian motion”: SG+, SD1. At the same time, in this part of the lesson, T2
was preparing students for the upcoming upward shift through paraphrasing students’ L1 and every-
day L2 responses to L2 academic language.

Excerpt 2, Part 2 [07:55-12:18]: Upward shift 1: Oral ‘repacking’ & written summary (students’ note taking)

T2: Now refer to your textbook. (pause) Brownian motion. Refer to your textbook. So, you have observed the
Brownian motion through my apps. Can anyone, can anyone describe what is Brownian motion again? You
have pieces of information. But can someone do a summary for us? First one, they are moving in a zigzag
path, about the Brownian motion, right? And then second, | asked you why. So someone gave me the answer.
Someone gave me the reason why. Do you still remember that? | remember that is (pause) & ffF#"F (who
said s0)? (a student’s name)? So, who tell me why they are moving in zigzag path?

S: Hit.

T2: Hit. So which one hit?

Students: <The blue particles> <hit> <the> Purple <particles>.
(lines 52 (<Actor>) (<Material Process>) (Goal)
and 54) <The purple particles > " Go to another side.
(<Actor>) (Material process) (Circumstance)
T2: Yes, <purple particles> change the direction.
(lines 59 (<Actor> and-mmaterial process) (Goal)
and 60) That’s . why the purple particles are moving.in a zigzag path.
(Token and relational process) (Value-in-an-embedded clause with a material process)
So this kind ofmotf\on, we call it Brownian motion.
(Token) (Identifying relational process) (Value)

Figure 2. Nominalising material processes to increase semantic density.
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Ss: The blue ...

T2: The blue one, the blue particles hit the purple. So that is the smaller particles, right? [pause; writing on the
blackboard] The smaller particles hit the larger particles. [pause; writing on the blackboard] And then what hap-
pened to the larger particles?

S: They change
T2: They change the ?
S: Direction.

T2: Direction. [pause; writing on the blackboard] Okay, so here are the key points for the Brownian motion. First,
you observe that the bigger, the larger particles move in a zigzag path. And then why? Because the smaller par-
ticles will hit the larger particles. And then the larger particles will change the direction of motion. Therefore,
rather than moving in a straight line, they are moving in a zigzag path. Right? Like the English letter ‘z". Or
you may say in Chinese, Z ‘7% (The shape of the letter Z). So this is Brownian motion, we are calling. Why
your pen stop moving? Stop writing? You should [be] writing down something now into your handout, your
journal or your textbook.

[Ss jotted down notes]

T2: So hurry up, students. Otherwise, we don’t have time for the experiment today. We will have the experiment if
you behave well. (pause) Okay?

[... some lines about lowering the curtain omitted]

T2: Oh, | forgot the first one. What is the first point?

Ss: Zigzag. Zigzag path.

T2: Zigzag path. And then how about the second point?
Ss: Smaller particles.

T2: Smaller particles will hit _____

Ss: Larger particles

T2: What?

S: Just hit.

T2: Just hit? The larger particles. And then the last one is?
Ss: Change the direction.

T2: Change the direction. [pause; writing on the blackboard] Okay, very good. Did you all copy them down, the
key points?

Ss: Yes

After exploring Brownian motion with the mobile app, T2 prompted the students to describe the key
concept again (‘Can anyone describe what is Brownian motion again? [line 2]). After several question-
and-answer exchanges (lines 5-16), T2 concluded with several ‘key points’ (lines 16-20). Here, it
should be noted that T2 employed similar clause patterns as those in Excerpt 1 (e.g. X hits Y and Y
changes the direction) but replaced the participants of clauses (i.e. ‘blue and purple particles’) with
more discipline-specific lexis (i.e. small and large ‘particles’), as stated in Brownian motion, thus
increasing the writtenness or formality of the classroom talk with power words and power
grammar. She also slightly expanded the sentence ‘they (the larger particles) change the direction’
(lines 11-16) to ‘the larger particles will change the direction of motion’ (line 18), thereby linking the
motion of the concrete, observed, coloured ‘particles’ (which are not actually the submicroscopic ‘par-
ticles’) to the technical term ‘Brownian motion’. Such oral repacking summarised students’ concrete
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observations into something abstract (or submicroscopic) and generalisable, thereby weakening the
SG. In addition, T2 expected the students to jot down some notes in their handout. Hence, T2 and the
students revisited the key points of Brownian motion again in lines 27-39. This part forms upward
shift 1, where T2 decontextualised some concrete observations into the theory with the students.

Excerpt 2, Part 3 [12:18-15:33]: Downward shift 2: Reading the story of Robert Brown, with the example of pollen
grains and water

T2: Yes, very good. Now, please go back to your textbook, on page 149. Here are some descriptions of the Brow-
nian motion. You may refer to your textbook if you cannot see it [text projected onto the screen] clearly. So the
first one, the first guy observed the Brownian motion is called, here’s the name, Robert Brown. So that's why this
motion named after him. We call it Brownian motion because the first one observed this kind of motion is called
Brown. In the year of 1827. So what did he do? He observed some pollen grains. Do you know what's the meaning
of pollen grains? S: 1645 (pollen grains)

Ss: Flower

T2: Flower ___ ?

S: Grains

T2: [laughed] So what's the meaning of pollen grains?
S: 4£4% (pollen grains)

T2: Yes, something related to the flowers. [pause; writing the Chinese translation] You should put down the
meaning on your handout. (pause) On your handout. Remember we have the tables here. Yes, pollen grains.
(pause) So it isft#1 (pollen grains).

[Ss wrote in their handout]

T2: Okay, what happened to Brown? He observed that the pollen grains move in a zigzag path. And then he asked
himself. Do you remember the steps of scientific investigation?

S: Asking question.

T2: Yes, asking question. So Brown asked a question. He observed that the pollen grains in water are moving in a
zigzag path. So he asked himself a question. Why did the pollen grains move in a zigzag path? And then he had a
suggested answer. What do we call a suggested answer in Science? Start with ‘h’, the word. Hypo ?

Ss: Hypothesis.

T2: Hypothesis. That's right. So here is the hypothesis. The hypothesis is that the pollen grains is something large
compared with water, right? fE¥3 {2 Ki#7K (pollen grains are bigger than water [particles]). So pollen grains is
larger than water, okay? So pollen grains will hit the water particles. And then what happen to the pollen
grains? The third point. Change the _____

Ss: Direction.
T2: Direction. That's right. Change the direction, okay?

In part 3 of the excerpt, T2 drew students’ attention to the story of Brown's discovery process in the
textbook. This biographic storytelling not only constructs more social closeness in terms of tenor but
also adds more spokenness in terms of mode. She first described the scientist as a ‘guy’ (line 3) and
then explained the name of the theory by saying ‘We call it Brownian motion because the first one
observed this kind of motion is called Brown' (lines 4-5). This literally unpacked the technical term
‘Brownian motion’ to some everyday term like ‘Brown’s motion’, which would help students remem-
ber it more easily. T2 then guided students to read the story with some explanation or elaboration in
clauses that expressed everyday processes (e.g. ‘He observed some pollen grains’ [line 5]) and con-
nected different processes by conjunctions (e.g. ‘And then he asked himself.’ [lines 16-17]), which
is typical of everyday conversation registers focusing on the congruent representations of everyday
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experiences, thus reducing technicality of discourse (Halliday 1989). During this storytelling, T2 also
illustrated Brownian motion again with the original examples of pollen grains and water (instead of
the generalised concepts of smaller and larger particles). Hence, this part can be regarded as down-
ward shift 2, as the teacher contextualised the abstract submicroscopic concepts with concrete,
observable objects. In this excerpt, it may also be interesting to note that when T2 was explaining
Brown’s story, she reminded students of ‘the steps of scientific investigation' (line 17), including
‘asking a question’ (line 18) and making a ‘hypothesis’ (line 23). These previously learned concepts
may help the students better understand the steps in the scientific inquiry process leading to the con-
ceptualisation of the power word, Brownian motion.

Excerpt 2, Part 4 [15:33-16:58]: Upward shift 2: Oral summary & reading the hypothesis from the textbook
T2: You can refer to here [pointing to the screen]. That's page 151. Am | correct?

Ss: Yes

T2: Yes.

[... some lines about the clarity of words shown on the screen are omitted]

T2: Maybe we just underline the word. And then | will draw it for you. Don't worry, okay? So what is his hypothesis
is that the small particles will move in a random direction. And then they hit the large particles randomly. Do you
still remember the meaning of random?

S: [ (random)

T2: Yes, biit# (random). And causes the larger particles to change the direction of motion frequently. That's why it
move in a zigzag path.

Excerpt 2, Part 5 [16:58-18:32]: Downward shift 3: Reiterating key points with another example

T2: So here in this passage, smoke grains represent (pause) represent the large particles. (pause) And then, how
about the air particles? What does it represent? Large or small?

Ss: Small.

T2: Small. That's right. [pause; writing on the blackboard] Air particles represent the small particles. And then
smoke grains represent the large particles. Okay? So did you underline? And these sentence or the descriptions
about the Brownian motion appear again the key points. So you may also memorise the key points here. Just the
same, but it change the subject only. The Brownian motion are of very small grains. It's caused by the water par-
ticles or air particles hitting the grains randomly from different direction. It appears again in the key points. So do
you all now understand what is Brownian motion?

Ss: Yes
T2: Maybe, yes?
Ss: Yes.

After reading the origin of Brownian motion, T2 attempted to summarise the hypothesis in part 4 of
the excerpt. T2 asked the students to read the hypothesis in their textbook (line 1) and underlined
some key words (line 5). By reiterating the hypothesis (lines 5-10), T2 introduced a few more disci-
pline-specific terms or phrases, such as ‘move in random direction’ (line 6) and ‘change the direction
of motion’ (line 9), instead of the more everyday L2 that the students had been using. These wea-
kened SG and strengthened SD, and so part 4 can be regarded as another upward shift in the seman-
tic profile. This part is then followed by another short episode (part 5) where T2 illustrated Brownian
motion again with the examples of ‘smoke gains’ and ‘air particles’ in the textbook passage. There
seemed to be a SG+ and SD+ moment where T2 said ‘It’s caused by the water particles or air particles
hitting the grains randomly from different direction(s)’ (lines 7-8). In this part, the teacher was explain-
ing a complex term (or power word) with concrete, contextual examples of water/air particles hitting
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grains. The Brownian motion is about the random movement of microscopic particles, not only about
grains. The teacher’s utterance in lines 7-9 is a summary of concrete examples of Brownian motion.
Hence, it is technical but still contextual, making it SG+ and SD+ (Mouton and Archer 2019). In this
sentence, there was a passive structure (‘caused by’) and an embedded clause (‘the water particles or
air particles hitting the grains randomly from different direction(s)’) as the participant of the clause, both
of which increase the writtenness of T2's utterance, another example of power grammar. Despite this,
part 5 can be generally regarded as another downward shift.

Excerpt 2, Part 6 [18:32-23:45]: Upward shift 3: Repacking in written form; ‘joint construction’

T2: Now we have a practice. Don't close your textbook. At the same time, open your notes or handout to page
3. Page 3. (pause) In page 3, look at the questions under Brownian motion, the box. (pause) Imagine, you are going
to observe the movement of some metal beans and some balls. So which one is lager? Beans or balls?

Ss: Beans
T2: Hah?
S: Balls.

T2: Balls should be larger than beans, | suppose. The metal beans is smaller, right? Okay, so metal beans is smaller.
[pause; writing on the blackboard] So how about the balls? It's bigger. [pause; writing on the blackboard] Now
when they are put together, what would happen to the balls, which is larger than beans? What would happen
to the balls? Describe, how would it be? The motion, the path. It will moveina ___

Ss: Z

T2: Zigzag path. Yes, Brownian motion again. So do you know how to write down the description or the expla-
nations of the Brownian motion of the bigger ball? You should know how to write them down, right?

S: Yes
T2: Yes. Can you do it by yourself?
Ss: No.

T2: No? So maybe we do it together. Now first of all, the metal beans should be moving, according to the particles
theory. First one, you have to describe, here, the direction of the metal beans’ move. So what is the direction?

S: J7 1] (Direction)

T2: Yes, so what is the direction of the metal beans’ motion?

S: Random

T2: Random. Orwe may sayin_____ ?Inrandom ____ ?

Ss: -ly

T2: In randomly direction? Can you use a simpler word to represent random?
S: All direction

T2: Yes, very good. In all direction. [pause; writing on the blackboard] And then what happen when they meet the
ball? (pause) They will ___? Forget already? (pause) Small beans, what will happen?

S: Hit the

T2: Yes, they will hit the ball. They hit the ball randomly and then, so the second sentence, you may refer to what's
the interaction between the balls and the beans. They will hit the balls randomly from, which directions?

S: Different
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T2: Different directions, yes. [pause; writing on the blackboard] And then, so what is result of the hitting? The hit
may cause the balls to change its ? (pause)

Ss: Direction.

T2: Direction. [pause; writing on the blackboard] So the ball now are moving in a, what kind of path? (pause) The
zig ?

S: Zigzag.

T2: Zigzag path. [pause; writing on the blackboard] (a student’s name), can you follow? Yes.

[Ss completed the writing practice]

Excerpt 2, Part 7 [23:45-25:44]: Upward shift 4: Repacking in written form; independent construction

T2: Okay, that's good. So we used some examples to help you how to write down the description about the Brow-
nian motion. First of all, we use the balls with different colours. Remember the blue particles and the purple? And
then we doitagain using the pollen grains and water. Now we've just done about the metal beans and the balls. And
then finally, what are we required to do is that you have to write down the description about the Brownian motion,
by using small particles and large particles. So how can you do that? You may refer to the passage above. Okay? You
may use these sentence structures again. But are we going to use the words metal beans and the foam balls again?

Ss: No.

T2: No. So what are going to replace these two words? Smaller particles and ____?
Ss: Larger particles.

T2: Larger particles. So which one is smaller particles?

Ss: Beans

T2: Mental beans. And which one is larger particles?

Ss: Balls.

T2: The balls, okay. So can you rewrite the sentence again and then fill in the blanks below the word ‘Brownian
motion’? Do you know what to do?

Ss: Yes
T: Yes? '8 LR AIBTE, EIRIHATEET? (Rewrite the above paragraph. But which words should we use?)
Ss: Smaller

T2: Smaller particles and larger particles, okay? So you will have two minutes. After two minutes, | will ask
someone to read them out.

Both parts 6 and 7 are upward moving parts of the semantic profile. After reading the textbook, T2
asked students to do a practice in their handout (attached in Appendix 2). The written practice asked
students to observe and describe the movement of metal beans and foam balls, using the concept of
Brownian motion, the power word of the lesson. As some students said they didn’t know how to do
the practice (line 16), T2 decided to ‘do it together’ (line 17) with the students. From lines 17-38, T2
interacted with the students and provided sentence-to-sentence guidance for them. During the inter-
action, T2 again highlighted some key phrases, including ‘in all direction’ (line 26), ‘hit the balls ran-
domly’ (line 29), ‘change its direction’ (lines 33-35) and ‘move in a zigzag path’ (lines 35-38). Hence,
upward shift 3 in part 6 can be regarded as the ‘joint-construction’ part of the lesson, where the
teacher provided scaffolding, particularly in terms of academic language, so that students could
later do the repacking themselves.

That is exactly what the students were asked to do in part 7 of the excerpt - they ‘have to write
down the description about the Brownian motion by using small particles and large patrticles’ (lines
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4-5). In other words, they had to explain Brownian motion with the appropriate academic language.
In the practice (Appendix 2), no language support was provided for this question. However, in the
lesson, T2 made it very clear that students only needed to ‘rewrite the sentence again’ (line 14).
Instead of using concrete objects like mental beans and foam balls, students had to use generalised
terms such as ‘larger particles’ and ‘smaller particles’ (line 19) to present the abstract theory. Thus, part
7 of the excerpt represents upward shift 4 of the lesson, which is the ‘independent construction’
stage, during which students were expected to attempt academic writing with the support they
had been receiving. In other words, they were apprenticed into producing disciplinary language
(Martin 2013).

The above detailed analysis of Excerpt 2 aims to illustrate how teachers can unpack difficult
content knowledge and academic discourse along the semantic wave, which has not been very fre-
quently observed in actual classrooms (Martin 2013). Roughly plotting the various parts of Excerpt 2
in a semantic profile (see Figure 3), one can see the recurrent unpacking and repacking moves, both
in spoken and written form. Similar to T1, T2 made good use of the resources of students’ commu-
nicative repertoire, such as visuals/ animation (the mobile application), everyday life examples, every-
day L2 and L1. Apart from repacking through oral summary, T2 put some efforts into writing by asking
students to jot down some notes, attempt the writing practice with language support and finally the
independent writing task. Going through the semantic wave, students were scaffolded to tackle the
high-stakes writing task.

It may be noticed that in Excerpt 2 (and also Excerpt 1), students’ responses tended to be rather
short, often limited to single-word answer or short phrases (e.g. ‘larger/smaller particles', ‘zigzag path’,
‘all direction’). One may wonder whether the semantic waves observed could actually help students
understand the concepts and complete the writing task. We did not collect students’ sample work
from the lesson, but their performance could be reflected in the answer checking phase after the
two-minute individual work (Excerpt 3).

Excerpt 3 [27:46-29:50]: Students’ performance on the writing task

T2: [the timer beeping] Okay, students, that means time’s up, pens down. [pause; stopping the timer] So shall we
have the lucky draw again?

Ss: No
SG-, i -
Brownian
S Motion” T helped Ss
jot notes
/ about Reading of Robert

examples/contexts Brownian Brown’s story; y

(blue & purple otion examples of pollen j

particles); some L1 grains & wate;r‘;ﬂ ~anotherexample:

(e.g. ZFHIIE) ~_ some L1 (e.g{E  ajr & smoke

= R SR g it
‘ BARIEK) particles Writing
\ - ) practice;
\ \ . = independent
h \ ‘ X \ construction
_ Oral repacking; — Oral S Writing
decontextualisation epacking practice; j-oint
again construction

SG+,
ol Time

Figure 3. The semantic profile of Excerpt 2.
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T2: Yes. [pause; doing the lucky draw] Number 9.
S1: The smaller particles move in all direction.

T2: Okay, stop. The first sentence, the smaller particles move in all direction. Very good. Okay, so who is the next
one? [pause; doing the lucky draw] 19. [Ss laughing] Random, random number.

S2: They hit the (...) [S2 mumbling]

T2: They hit the (...) [imitating S2's mumbling] | cant hear you.
S2: They hit the (...)

T2: They hit the larger ___?

S2: Larger particles.

T2: Larger particles. Very good. In which direction?

S2: They come from different

T2: From different ___ ?

S2: Direction

T2: Directions. Okay, second sentence, they hit the larger particles from different direction. Okay, and then the last
one. [pause; doing the lucky draw] 21.

S3: So the larger particles move in zigzag path.
T2: So the larger particles change its directions and then move in a zigzag path, right? ...

In Excerpt 3, T2 randomly picked students with their class number, but it could be seen that all the
nominated students, especially number 9 and 21, could describe the key steps of Brownian motion in
complete sentences. This shows the potential effect of the ‘cumulative’ knowledge building process
from Excerpt 2. Probably owing to their low English proficiency, students did not say much during
teacher-student interaction. Yet, they were likely to be engaged throughout the process, since
they could demonstrate their understanding after repeated cycles of unpacking, scaffolding, and
repacking.

Conclusions

Through the detailed analysis of two lesson excerpts, this paper applies the concepts of ‘semantic
profiles’ to analyse the unpacking and repacking processes in CLIL classrooms, and to examine the
linguistic and other semiotic resources deployed by teachers during such processes. Our analyses
show that teachers often start with abstract and lexically condensed and layered concepts, usually
expressed through technical terms (i.e. power words) and nominalisation with grammatical metaphor
and passivisation (i.e. power grammar). They then employ different strategies and make use of stu-
dents’ various communicative resources, such as L1, L2 everyday registers, daily life examples and
multimodalities, to unpack the concepts and academic language. However, unpacking alone may
not help students to express their content knowledge in appropriate academic language in L2,
and repacking is essential. Our analysis of Excerpt 2 in this paper demonstrates how teachers
could do repacking in both oral and written form, through oral summary, note-taking, repetition
with variation (e.g. illustrating the same theory with different examples) and scaffolded written prac-
tice. Such repeated unpacking and repacking will result in semantic waves, which are argued to be
the key to cumulative knowledge-building (Maton, 2013). In addition to these useful unpacking and
repacking strategies, we believe that the notion of semantic profiles can be used as a meta-language
and visualisation tool to engage CLIL teachers in critical reflection on CLIL classroom strategies,
thereby facilitating CLIL teacher professional development.
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Notes

1. We did not include ‘power composition’ (the remaining part of the ‘power trio’) in our analysis, mainly because it
was not observed in our existing collection of CLIL lessons. This may be due to two reasons. First, over 70% of our
lessons were observed at the junior secondary level. As Excerpt 2 reveals, junior secondary students are often
required to write short paragraphs, instead of essays. Second, teachers in our observed lessons (and also in
other educational contexts) did not pay too much attention to helping their students write subject-specific
genres. They tend to focus on subject-specific vocabulary (Cammarata and Haley 2018; Koopman, Skeet, and
de Graaff 2014).

2. The lesson excerpt has been analysed in Lin and Lo (2017), focusing on how the teacher co-constructed language
and content with students, with reference to the notions of translanguaging and thematic patterns.

3. In Figures 1 and 3, there are fixed combinations between SG— and SD+, as well as between SG+ and SD—. These
represent what often happens in classrooms and what was observed in the two excerpts in this paper. However, it
should be noted that it is possible to have other combinations of SG and SD.
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Appendices

Appendix 1. Transcription conventions

T = Teacher
S = single student
Ss = more than one student
(...) = inaudible utterances
(italics) = Translation of Chinese utterances
[ 1= nonverbal actions or author’'s comments
___ (at the end of questions) = short pauses indicating blank filling questions
... = some lines deleted

Appendix 2. The handout and writing practice used in Excerpt 2

Brownian motion (Book 1B, p.149

Demonstration:
Tasks:
1. Observe the movement of the smoke particles. (the directions of movement)

Explain what you see:

The metal beans move in

Guiding questions:
h

They  the foam ball randomly from 1. Describe the direction of the metal beans move

. The hits cause 2. What is the interaction between metal beans and

foam ball
the foam ball change its

3. How do the foam balls move?

. So the foam balls move in

The Brownian motion:
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