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Towards a functional literacy approach to teach the language of 
science in the Singapore classroom  

Jonathon Adams1,2 & Fei Victor Lim3 

1 English Language Institute of Singapore | 2 Ministry of Education | 
3 English Language and Literature Academic Group, National Institute of Education  

This paper describes a pilot study exploring how an approach drawing on systemic functional linguistics can 
inform science teaching. This study is an exploratory effort between researchers from a linguistics background 
and secondary school science teachers in the Singapore science classroom.  

The teachers designed activities in the joint construction of texts to support students’ negotiation of meanings 
and clarification of conceptual under- standings. With this, the teachers applied strategies to draw attention to 
the language of science in their lessons. The study points to the value of the functional literacy approach in 
science teaching and presents implications on teacher professional learning as well as the role of linguistics in 
developing disciplinary literacy in students.  
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1. Introduction  

Learning science involves learning the language of science. This includes knowing how to use specific 
conceptual language in talking, reading and writing for reasoning and problem solving (Lemke, 
1990). S.P. Norris and Phillips (2009) emphasised that reading, writing and speaking are essential to 
science as well as learning science. The recognition that knowledge building in science is supported 
by writing is well-documented (Wallace, Hand, & Prain, 2007). However, research has also surfaced 
the argument that language is a ‘major barrier’ to students learning science (Wellington & Osborne, 
2001:2). Scientific texts present a range of challenges for students due to the high density of 
unfamiliar words and complex sentence structures (Evagorou & Osborne, 2010; Fang, 2006).  

Research has shown that science teachers need support to be able to identify the linguistic 
challenges in science texts (Unsworth, 1998, 2001). Being literate in a subject is about being able to 
read, write, think and reason as well as possess the content knowledge of that subject (Fang, 2014). 
Reading and writing can, there- fore, be understood as tools to support the construction of 
conceptual under- standing and problem-solving in science (Fang, Lamme, & Pringle, 2010). Previous 
studies have reported positive findings from literacy-based approaches to science teaching 
emphasising the central role of the teacher (Lara-Alecio et al., 2012; Lee et al., 2016; Wallace & 
Hand, 2007). In this light, our paper examines the ways in which teachers can apply the functional 
literacy (FL) approach, specifically the joint construction of texts, to design activities to support 
students’ negotiation of meanings and clarification of conceptual understandings. This paper also 
discusses the challenges and benefits of drawing on the FL approach to designing and carrying out 
activities as a whole class.  

2. Review of literature  

In the Singapore context, research has examined science literacy including the analysis of written 
explanations (Yeo & Gilbert, 2014) and the role of ICT and communication to learn science (Soong & 
Mercer, 2011; Soong, Mercer, & Er, 2010). One recent change in the Singapore science curriculum 
has been to reflect the need to build concurrently both students’ competence in English as well as 



their understanding of science (Tobin, 2014). Tang and Moje (2010) and Tang and Putra (2016) 
argued that achieving literacy precedes learning in science.  

Drawing on research by Luke, Freebody, Shun, and Gopinathan (2005), Chin and Poon (2014: 34) 
described Singapore science classrooms as having a ‘didactic, traditional and rote reproductive 
character of pedagogy’, which fall short of the Ministry of Education’s call for ‘a more student-
centric active learning environment’. Conversely, Tan and Tan (2014:71) highlighted that in the 
process of promoting scientific inquiry, students in Singapore were given opportunities to ‘work 
together towards a common goal’, which indicated a less rote approach and a focus on students as 
active learners. However, Tan and Tan (2014) also observed that science teachers did not prioritise 
student roles and involvement or address students’ naïve conceptions when selecting tasks for 
learning. In the secondary school physics context in Singapore, Wong and Lau (2014) identified in a 
study that 95% of students agreed that discussing their work in groups supported them in learning 
physics. However, in the same study, 40% of the students agreed that they would prefer the teacher 
to reveal the answers in class as opposed to having group discussion. The research illustrates the 
tension between established traditional practices and the goal of more communicative approaches 
to learning.  

The FL approach adopted in this study is informed by the pioneering work of Michael Halliday in 
Systemic Functional Linguistics (SFL) (Halliday & Matthiessen, 2004). The FL approach has been 
applied to enable non-mainstream groups in schools to access the genres required for success in 
school which they might otherwise have struggled to do so (Derewianka, 2015). With the focus on 
specific school genres, the FL approach to literacy is ‘concerned not only with what the students 
were learning, but how they were taught’ (Derewianka, 2015:71). The FL approach is based on the 
model of language in SFL, which theorises language in terms of the context in which the meanings 
are being made and the linguistic resources employed to realise those meanings (Halliday & 
Matthiessen, 2004). With this theoretical underpinning, the FL approach focuses on increasing the 
range of literacy contexts that students successfully participate in. Through the FL approach, 
students are supported with the language resources needed to successfully participate in these 
contexts (Christie & Derewianka, 2008).  

Within SFL, context is understood at two levels: the context of culture and the context of situation 
(Martin, 2001). For the current study, the context of culture (‘the genre’) was the school science 
class, which involved the social processes to achieve a specific purpose. In our study, the focus of 
social processes was how sci- ence texts are organised to achieve their social purpose. The context 
of situation, or in Halliday’s term ‘the register’, comprises three contextual variables: the field 
(subject matter), the tenor (roles and relationships) and the mode (the continuum along most 
spoken to most written) (Christie & Derewianka, 2008). In the cur- rent study, the field was the 
science topic being taught in class by the teachers; the tenor involved a formal relationship between 
the student writers and the teacher, who read and assessed the written texts; and the mode was 
short, written answers in worksheets.  

The language resources required to meet the demands of the contextual vari- ables are organised 
into three areas of meaning potential, or ‘metafunctions’, in SFL. These metafunctions match the 
three register categories: ideational (meanings about the world), interpersonal (meanings between 
the people involved) and textual (meanings relating the text to each other) (Martin, 2001). In the 
cur- rent study, these metafunctions were: the technical language of the science topic (ideational 
meanings), the language needed to position themselves in a neutral and concise way expected of 
short written responses (interpersonal meanings), and language to define the theme of the written 
sentences and cohesive language to organise their written responses (textual meanings).  



With a rejection of the traditional teacher-centred role towards positioning the student at the centre 
of learning, the teaching and learning cycle, which is an example of the FL approach, was developed 
by the Sydney School for primary teachers working for a disadvantaged schools programme 
(Hammond, 2001). Premised on SFL and sociocultural theory, the cycle emphasised the notion that 
learning took place through social interaction (Derewianka, 2015). The aim was to make the 
‘language of learning visible and accessible to all students’ (Derewianka, 2015:72). The teaching and 
learning cycle also draws on Vygotsky’s (1978) notion of scaffolding and Bruner’s (1986) ‘scaffolded 
instruction’ (Burns & Joyce, 2007), where the teacher takes the role of the experienced other to 
have students support each other in shared activities to achieve outcomes they would not be able to 
achieve on their own (Derewianka, 2015). In a similar vein, and joining the work of others such as 
Accurso, Gebhard, and Selden (2016) and Oliveira and Lan (2014), our study draws on the teaching 
and learning cycle to improve teaching and learning in science.  

Burns and Joyce (2007); Hammond (2001); Hammond, Burns, Joyce, Brosnan, and Gerot (1992) 
detail the key stages of the teaching and learning cycle as:  

1. Building the field: The teacher guides students in developing their under- standing of the 
topic at hand and its associated language (vocabulary and grammatical patterns) in its 
context.  

2. Deconstruction of genre / Modelling of text: The teacher uses a model text to show how the 
text is structured and how its language features are used to achieve the purpose of the 
genre.  

3. Joint construction: The teachers and students jointly construct a text in the target genre with 
the teacher guiding the students.  

4. Independent construction: When students are ready, they construct a similar text in the 
same genre, but with a slight change in the content.  

Of particular interest to the science teachers in our study was the joint construction stage. 
Specifically, the teachers expressed interest in designing activities to guide their students in the joint 
construction of texts to support their negotiation of meanings and clarification of conceptual 
understandings. In the school science context of the current study, the target genres were 
descriptions and explanations involving the students writing short responses of approximately one 
to three sentences. These text genres were in the form of questions the students had to answer in 
worksheets, with each response awarded one to three marks.  

Another important aspect of the joint construction stage is the role of the teacher to guide the 
students in reconstructions (Hammond, 2001). In reconstructing meaning, teachers guide students 
to revise the texts co-constructed in class.  

This stage was identified by the teachers as valuable, as it gave the students an opportunity to 
observe their mistakes and engage in the revision of their meanings with the guidance of the 
teacher. This activity also helped the students to recognise that meaning-making was iterative and 
that student statements or answers were open to revision for improvement. The teachers felt that 
this could better prepare the students for the following independent construction stage, where 
students carried out another similar task alone.  

Another example of the FL approach is the Reading to Learn programme (R2L) (Rose & Martin, 2012; 
Rose, 2015a; Rose, 2015b). Key elements in the R2L pedagogy include enabling all students to 
engage in and interrogate texts that may be beyond their independent reading capacities, recognise 
the language choices that authors have made to appropriate this language into their writing and 
construct texts with effective organisation and language choices to achieve their purposes. At the 



centre of the R2L programme is the role of carefully designed teacher-class interactions as a 
communicative approach to learning.  

Our study is inspired by the work of Rose and Martin (2012) in the R2L programme and follows 
Hammond (2001) and Derewianka (2015) in drawing on the joint construction stage of the teaching 
and learning cycle. Our aim is to build on their work and extend it towards the development of 
teaching and learning the language of science in the science classroom. As an initial exploration with 
scence teachers in the Singapore context, we build on a solid and substantial body of work in the FL 
approach developed in Australia.  

The research questions in the study are:  

1. How can teachers harness the FL approach, specifically the joint construction of texts, to 
design activities which support students’ negotiation of meanings and clarification of 
conceptual understandings?  

2. What are the benefits and challenges of drawing on the FL approach to designing and 
carrying out activities as a whole class?  

3. Methodology  

The study is a multiple-case study design to gain a more in-depth understanding (Creswell, 2013) of 
how the FL approach can be interpreted and applied in the school science context. The approach 
also allowed the data collection and analysis to be carried out together (Yin, 2009) and for the study 
to be refined as it developed.  

Two teachers, given the pseudonyms Adrian and Brenda, were identified by the school to participate 
in the study. Adrian was a relatively new teacher with one year of teaching experience. He described 
his Secondary One class as generally energetic and enthusiastic with a small range of abilities. 
Brenda had seven years of teaching experience. She described her Secondary Four class as mixed- 
ability. Before the trials, each teacher received two sessions of approximately two hours with the 
researchers for an overview of the FL approach including its fundamental principles and philosophy. 
The sessions also included model- ling and walk-throughs of some strategies and material with other 
members of the science department. The researchers shared materials about the FL approach with 
the teachers for their further reading and consolidation of the possibilities of the strategies within 
the department. The teachers used their allotted weekly departmental professional development to 
discuss how the FL approach could be applied in their classrooms and identify any questions or 
support the researchers could offer.  

In discussion with the teachers, common issues with their students’ written language arose. Firstly, 
their students struggled with the ideational meanings in their writing, namely, target technical 
language across the school science topics was absent. Instead, the students attempted to describe 
scientific phenomena in vernacular terms. This caused a lack of clarity and scientifically incorrect 
descriptions and explanations. Textual meanings were also identified, with both teachers stating 
that their students wrote sentences which were not cohesive or featured imprecise use of pronouns, 
producing texts lacking cohesion. As a result, joint construction was an activity which could engage 
the students in looking at and revising their written texts in a deliberate way. The activities enabled 
the teachers to engage their students by giving them opportunities to interact with each other and 
with the texts being co-constructed at the front of the class on a whiteboard. With more 
opportunities for the students to offer spoken responses in class, the teachers would be able to 
carry out formative assessment, an approach similar to that documented in Mohan, Leung, and 
Slater (2010).  



3.1 Adrian: Understanding current teaching practices with a FL lens  

A classroom recording was carried out in Adrian’s usual class by the researchers to gain an 
understanding of his teaching practices. The topic of the lesson was ‘Waves’. It was the first time 
Adrian had taught the topic. The topic was not in the class examinations, but the teacher covered it 
as part of additional learning for the students. The researchers analysed the recording and detailed a 
section of the teacher’s actions with a description of how activities informed by the FL approach 
could look like in the same section.  

The researchers and Adrian discussed the differences between his pedagogical approach and the FL 
approach with a transcript of the lesson sequence, including screenshots of the teacher in action 
from his lesson. The researchers helped Adrian to contrast and consider how the FL approach could 
be useful to support his students. The discussion also enabled the researchers to gain a clearer 
understanding of the teacher’s beliefs and to answer questions the teacher had about interpreting 
FL activities for his context.  

Through the discussion, Adrian became aware that he tended to give verbal explanations to the 
students, without engaging his students in the learning process. Adrian agreed that he would draw 
on the FL strategies to engage the students in deepening their understandings of ideational and 
textual language resources by creating opportunities with them to read and write collaboratively in 
class. For this, he identified the FL teaching and learning cycle stage of joint construction. This was 
aligned to his current practice of student note-making, followed by him guiding the class in 
constructing texts with the appropriate organisation (Rose, 2015a). He then prepared a lesson plan 
featuring a joint construction activity to be trialled for the following lesson recording.  

3.2 Brenda: Understanding current teaching practices with a FL lens  

Similar to Adrian, the researchers carried out a recording of Brenda’s usual class to gain an 
understanding of her teaching practices. The researchers chose and transcribed a section of this 
recording as the basis of the reflective dialogue following the lesson. The researchers detailed the 
main differences between Brenda’s usual practice and a possible FL approach for discussion.  

Similar to Adrian’s initial lesson recording, Brenda’s classroom was dominated by teacher talk, with 
extended sequences of declarative clauses in the form of explanations to the class. Interrogative 
clauses featured, but they took the form of closed questions, limiting the student responses. Of the 
interrogatives asked, most went unanswered by the students. Student spoken language was also 
limited, com- prising very few clauses and mostly nominal groups being uttered in isolation as a 
response to closed teacher questions.  

The researchers met with Brenda to discuss and identify how she could interpret the FL approach to 
address her students’ needs. As this was during the time of revision and preparations for upcoming 
year-end examinations, Brenda identified the analysis and answering of science questions as the 
area of focus. Brenda was interested to explore how joint construction could help her students 
better identify ideational language resources (keywords) in the questions and develop their textual 
language resources to structure their answers in the appropriate scientific register. This was because 
her students tended to write using everyday language in fragmented sentences.  

For both teachers, the number and length of teacher-student exchanges were examined as well as 
the types of clauses present. It was revealed that the talk was dominated by the teachers with long 
sequences of declarative clauses. The only interrogative clauses were closed questions directed to 
the students, which required single word answers. The student language was limited to very few 



exchanges, with very few clauses or phrases uttered. The majority of exchanges were nominal 
groups in the form of ‘keywords’, the technical vocabulary of the science lesson.  

3.3 Data sources and analysis procedures  

To answer research question 1, video data and field notes were collected from the trial lessons. The 
video data were collected with a fixed-point video camera at the back of the class. The camera 
captured whole class activity with the teachers using the whiteboard. The teachers also wore audio 
recorders to capture their spoken language. During the classroom recordings, the two researchers 
took field notes capturing observations from the classes, which were also used in the post-lesson 
reflective dialogues. The video data were transcribed, with screenshots of the activity being included 
in the transcripts when text and images were drawn on the board by the teachers and students. 
These multimodal transcripts were analysed through multimodal interaction analysis (S. Norris, 
2004) to identify how the teachers had used spoken language, gesture, written text and other 
actions to engage the students in the FL approach to whole-class activities. The analysis of language 
drew on systemic functional linguistics to examine the student and teacher language resources in 
the ideational and textual metafunctions (Halliday & Matthiessen, 2004).  

To answer research question 2, post-lesson reflective dialogues were carried out and recorded. 
Transcripts of the classroom interactions were used as evidence-based stimuli for the reflective 
dialogues between the teachers and the researchers. The reflective dialogues were also recorded 
and transcribed to identify any evidence of success in the trials and changes in teacher practices and 
beliefs. In the discussions, the teachers reflected on what went well and what they would have done 
differently. The researchers also drew on field notes to raise any questions from the observations. At 
the end of the project, the researchers carried out a final reflective dialogue with the teachers to 
elicit their opinions after a longer time trialling the FL approach. The data were transcribed and 
coded as benefits or challenges.  

4. Findings  

The analysis of the FL interpretations and trials from Adrian and Brenda is described in the following 
section. The findings are organised according to the responses to the two research questions. The 
first question centres on how both teachers harnessed the FL approach through the joint 
construction of texts to design activities to support the students’ negotiation of meanings and 
clarification of conceptual understandings. The second question explores the challenges and benefits 
of drawing on the FL approach to designing and carrying out activities.  

4.1 Harnessing the FL approach on the joint construction of texts: Adrian  

The recorded lesson took place after Adrian had trialled the approach over the term, having built up 
his confidence and experience. The lesson aim was to develop the students’ understanding of the 
difference between displacement- distance and displacement-time graphs. This was a common area 
of misunderstanding from the teacher’s experience. The lesson activity involved the students writing 
statements on the whiteboard at the front of the class to define these two graph types, their key 
features and differences.  

Before the excerpt showing joint construction (Figure 1), Adrian had built the field using questions to 
engage the students collaboratively to elicit the ideational language resources, namely the nominal 
groups taking the role of participants in the clauses written to describe displacement-distance and 
displacement-time graphs. Adrian then guided the students to write a description of displacement- 
distance graphs at the front of the class. Thereafter, Adrian guided the students in a detailed reading 



of the description using questions to check understanding of the ideational language (nominal 
groups).  

Figure 1 shows an example of how Adrian led the class in the joint construction activity. Adrian’s 
activity is aligned to the underlying principles of the FL approach with multiple students engaged in 
the co-construction of meanings. Two students led the joint construction activity at the front of the 
classroom while the rest of the class was involved in offering the target language to be recorded by 
the two students. Reinforcing this student-centred approach, the teacher took the role of a 
facilitator to elicit the target nominal groups needed from the class to describe the graphs, repeating 
the language given by the students for the benefit of the class. Enabling the language of learning to 
be visible and accessible to all students (Derewianka, 2015), the whiteboard was used to record all 
of the student language offered. The social nature of learning was further reinforced after this 
excerpt as the teacher guided the students in doing reconstructions (Hammond, 2001) of the written 
and visual texts co-created by students. This scaffolded instruction served to support the students in 
shared activities to achieve outcomes they would not be able to achieve on their own (Derewianka, 
2015).  

The following excerpt (Figure 2) took place shortly after the excerpt in Figure 1. The reconstruction 
activity enabled the students to examine their language and visual meaning-making in the field of 
waves. It also helped the students to understand more deeply their use of language and visual 
resources to make meaning through social interaction with their peers guided by the teacher. The 
activity was also useful in guiding the students to reflect on the linguistic and visual representations 
of scientific knowledge; and compare their interpretations with other students in the class.  

The excerpt in Figure 2 again illustrates key aspects of the FL approach being enacted where learning 
is achieved through social interaction and made visible for all participants. In keeping with the FL 
approach being student-centric, the teacher used questions and annotations on the student-created 
texts on the white- board to raise awareness of an incorrect drawing of a section of a wave. This 
focus on the drawing developed his students’ understandings of how visual representations (graphs) 
were represented accurately. This focus addressed the textual meta- function of drawing the visual 
resources carefully and accurately. Although there was limited spoken output in terms of phrases 
and clauses by the students, the learners were engaged and contributed to the learning by offering 
the target language of nominal groups to describe the graphs. In summary, the two excerpts 
illustrate how the FL approach to the lesson activities achieved the learning objectives through two 
main features: by involving the students actively in the process of knowledge construction of science 
meanings and by engaging the students through making visible the process of learning. Adrian 
deepened his students’ understandings of displacement-distance graphs through activities with a 
specific focus on the ideational language resources (target nominal groups) and the textual 
metafunction of drawing the visual resources carefully and accurately. With a deeper awareness of 
the accuracy of how the graphs were represented, the students were better prepared in the register 
contextual variable of mode, understanding by the end of the lesson that graphs were not to be 
sketched quickly without attention to specific points within the x- and y-axes. With the students 
drawing and writing meanings at the front of class for all to see and read, Adrian made science 
content and ‘language learning visible and accessible to all students’ (Derewianka, 2015:72), an aim 
of the FL approach.  

 

 

 



T Label at least four features of the graph, four features of the graph. Displacement-distance graph will tell you four 
features.  

S Amplitude! 
S Displacement!  

19. S  Distance!  
20. T  I hear ‘frequency’, I hear ‘amplitude’, I hear ‘crest’.  

19. S  Trough!  
20. T  OK, so [Student] mentioned amplitude...yes, distance...  

[Student writing on whiteboard speaks with the teacher and then adds the units to x- and y- axes of his graph] 
Ok, thanks. I will ask another person...Now...OK, so my next question right, it will be on the board to label the 
four things ah crest, trough, amplitude, and wavelength ok? I’ll ask you later. OK? Now, this person will be 
[Student]. OK, [Student]. OK, can you please label OK? ‘amplitude’. OK? ‘amplitude’, ‘wavelength’, ‘crest’ and 
‘trough’.  

 
Figure 1. Excerpt of a joint construction activity  
 
 
T Thank you very much. So, let’s have a look at, first, the wave drawn by [student] OK? You can see, right, he drew like this 
[follows the line of the wave from A-E], then, actually, right, if I want to be very accurate, [Teacher corrects the wave line 
drawn by the student with a dotted line] How can a wave go back? [...] if you wanted to draw this, you could have 
drawn...out. [Teacher deletes the initial E-F line drawn by the student and then draws a line further to the right of the 
dotted line mapped out earlier on the whiteboard]  

So, [student] got it right because she wanted to label crest to crest as the wavelength. OK. Now let me ask you what is the 
definition of a wavelength? [Student]... the definition of a wavelength.  

19. S  Crest to crest!  
20. T  Crest to crest is a ...is a specific example...the shortest possible?  

19. S  [inaudible input from multiple students]  
20. T  Between crests?  

19. S  Points! Points!  
20. T  Two points and? Two points like that? [Teacher points to C and E]  

19. S  [inaudible input from multiple students]  
20. T  Ah? Two points which are in? 

[inaudible input from multiple students] 
But that’s a specific example. OK, so wavelength, OK, is the shortest possible distance, OK, between two points 



in ... 
[Teacher writes the same statement on the whiteboard in note form: ‘Shortest possible dist bet. 2 pts in phase’]  

 
Figure 2. Excerpt of a reconstruction activity  

  

 

4.2 Harnessing the FL approach on the joint construction of texts: Brenda  

Brenda’s observed lesson focused on guiding the students on how to answer exam questions for her 
FL trial. The lesson took place later on in the semester after she had practised and built up her 
familiarity with the deconstruction and modelling of the examination question genre of her class 
papers and joint construction of answers. Brenda’s reason for this focus was the need to prepare her 
students for the upcoming examinations. In the lesson, she identified two specific questions from 
the previous week’s practice paper, which most students had difficulty in answering correctly. 
Brenda’s focus was to help the students understand the register and language demands of the 
questions and develop their language resources in the textual metafunction to structure their 
answers in coherent sentences. The topic was on the particulate nature of matter with the question: 
‘Use the particulate theory of matter to explain why a block of ice cannot be compressed’.  

Figure 3 shows Brenda’s annotations when deconstructing the first question projected on the 
screen, highlighting participants (the nominal groups ‘particulate theory of matter’ and ‘block of ice’) 
and processes (‘explain’ and ‘cannot be compressed’). In the process of deconstruction, she probed 
the students’ under- standing of the question requirements. The aim was to help the students 
recognise the language demands in the exam questions and develop a sensitivity on how to respond 
to them.  

Figure 4 shows an excerpt of Brenda’s joint construction and reconstruction activities. Brenda had 
grouped the students into threes and fours to negotiate meanings through talk and generate a 
shared answer to the question. She then asked a student to write his group’s answer on the 
whiteboard.  

The excerpt in Figure 4 demonstrates key aspects of the FL approach through Brenda’s interactions. 
Firstly, the teaching and learning involved active participation from the students. The sequence 
involving a student writing his statement at the front of the class was more student-centric than 
activities in her previous lessons. Secondly, there was co-construction of meanings between the 
teacher and students, as well as amongst the students. The student statement on the white- board 
was also the result of group work, an approach to learning through social interaction espoused in 
the FL approach. Thirdly, the sequence also demonstrates the central role of learning through social 
interaction with learning being visible for all participants. In the excerpt, Brenda identified that the 
final statement writ- ten by the student was not complete. The student had written ‘As ice is a solid 



state, the particles are closely packed in an orderly arrangement because of no empty spaces’, which 
required a circumstantial element to complete the meaning. Instead of providing the answer as she 
would have usually done, Brenda used questions to probe the class to look at the response and add 
an elaboration to the end of the statement. The students provided the ideational circumstantial 
phrase ‘to move closer’, which Brenda added on to the response.  

 

 

Figure 3. Teacher annotations of a question supported with ICT  

Figure 5 shows another example of Brenda’s use of a FL inspired activity to make learning and the 
language visible to all students. The excerpt shows the teacher guiding the class in a detailed reading 
of an answer written by two different students. The activity involved multiple students in the writing 
of the text, which was then used as a reconstruction involving the whole class. This allowed the 
students to jointly construct meanings and learn with each other in the process.  

Evident in the excerpt was Brenda’s use of highlighting and annotating with a marker pen on the 
student-created text. Instead of carrying out the revisions herself, this activity appeared to engage 
the whole class, with the annotations serving to scaffold the student responses to specific areas of 
the text. For example, Brenda underlined nominal groups and circumstantial elements, and circled 
the relational process ‘is’ with questions for the students to zoom in on, resulting in the students 
identifying the singular/plural error, which required a revision to ‘are’. Through the series of 
activities, the teacher guided the students towards the canonical scientific knowledge and the 
appropriate ways of representing them in preparation for the exams.  

The two excerpts (Figures 4 and 5) illustrate the successful application of key aspects of the FL 
approach, with learning occurring through various types of social interaction, visible and accessible 
to all students (Derewianka, 2015). The activities foregrounded the language resources needed to 
participate in the creation of the target texts. Although the amount of student spoken contributions 
was not extensive, the activities provided opportunities to speak, write and dis- cuss – all central 
features in the learning process.  

 
 



T Come, share with me. What is the correct answer? [S called up to write an answer on whiteboard] Why not write it out 
on the board? See? I got a clean board for you to write down.  

19. S  [reading out] As ice is a solid state the particles are closely packed in an orderly arrangement because of no 
empty spaces.  

20. T  Very good. So the key thing is solids okay? [T ticks S statement] particles are closely packed in an orderly 
arrangement, very good [T ticks S statement] and then they tell me because of...you choose either one....no 
empty spaces. But does that finally give me my answer?  

19. S  No.  
20. T  What else do I need to wrap up the whole thing?  

19. S  Hence!  
20. T  Before the Hence. No empty spaces. So what do I do?  

19. S  Move closely.  
20. T  Very good. To move closer. [Writes on whiteboard] because of no empty spaces to move closer, hence...hence 

what? [...] The particles are closely packed in an orderly manner. And because there are no empty spaces, the 
particles are not able to move any closer, hence solids cannot be compressed. Are we all good?  

 
Figure 4. Interpretation of a joint construction activity  

  
 
T Okay, let’s get someone to write their answer on the board.  

19. S  [S gets up and writes on board]  
20. T  Okay, What I like about it guys...can someone tell me what are the keywords over here?  

19. S  I know! I know!  
20. T  Wait, what are keywords?  

19. S  Particles are very far apart.  
20. T  Very good. [Underlines the words on student’s statement] Can I change it, instead of ‘is particles’ because it’s 

plural?  

19. S  Are! Are!  
20. T  Okay. [circles ‘is’] Are very far apart. And what else? What is another key point?  

19. S  In all directions!  
20. T  All right, keywords are in all directions. [Underlines the words on the student’s statement, circles ‘leaves’] 

Wait, wait. Although he has the key points, obviously I am not going to mark him down on grammar. As long as 
you have the key points I am fine. The particles are very far apart it moves rapidly in all directions. But is it 



because they are moving in all directions that’s why you leave behind empty spaces? Or do they already have 
large empty spaces?  

19. S  Already.  
20. T  They already have. It is not because they are moving in all directions that lead to large empty spaces, so 

[pointing to parts of the student’s statement] please take note, this is not related over here [draws arrow linking 
‘leaves’ and ‘empty spaces’]  

If you want to phrase it out properly, it moves rapidly in all directions...this, where should this ‘large empty 
space’ be placed?  

19. S  Particles are very far away.  
20. T  Very good. ‘Large empty spaces’ should be over here. When they are very far apart, it leaves the particles with 

very large empty spaces. It belongs to this part of the arrangement. Are we all clear?  

19. S  Yes.  
20. T  Good. Therefore, hence, it does not have a fixed shape or volume.  

 
Figure 5. Interpretation of a reconstruction activity  

The following two sections will address research question 2, detailing the benefits and challenges of 
using the FL approach, as reported in the reflective dialogues with Adrian and Brenda.  

4.3 Benefits  

The FL approach was described by the teachers as being more student-centred and encouraging 
active participation from the students. Adrian noted that in contrast to his usual teaching style, the 
FL interpretation was more student-centred because the students were actively participating in joint 
construction of the science knowledge instead of the usual practice of the teacher giving the answer 
as a prepared slide for the students to write down.  

The FL approach raised the students’ awareness of how scientific knowledge was represented 
through language and visual representations. Adrian felt that as the students were guided in 
generating the language used for the activity, which the teacher had written on the whiteboard, all 
learners could access the learning even if they were not speaking or writing. With all the key 
language avail- able for the students, all of them could participate in labelling key features of the 
graphs. Adrian reported that the students “were able to link those words together to form correct 
sentences”, highlighting the learning about using language resources within the textual 
metafunction. He also reported that the students were able to “translate the words into a diagram 
and they were also able to identify the different components of the graphs”, illustrating the learners’ 
development of reading and creating multimodal resources, an essential skill which is rarely 
encouraged by teachers to demonstrate their understanding when learning school science 
(Ainsworth, Prain, & Tytler, 2011). Adrian stated that the skills the students were practising with the 



FL approach involved multimodal literacy skills including drawing, labelling and reading visual 
representations.  

The FL approach also supported more teacher-student interactions. Brenda stated that she saw 
value in the FL interpretation to improve the students’ engagement through active participation in 
the learning of science, specifically in the analysis and answering of scientific questions. Brenda 
reflected that her FL trial lessons were different from her usual lessons, where there was not usually 
much time for teacher-student interactions involving student-created texts.  

In addition, the FL approach supported the joint construction of knowledge between teacher and 
students and amongst students. Brenda recognised the value of her FL interpretation to deepen 
learning by detailed, collaborative deconstruction and construction of texts, stating that, “I think it is 
very important – breaking down the questions. A lot of students do not understand the question, 
that’s why they cannot get it correct.” As such, the joint construction of meanings helped the 
students by building on their responses and leading them to appropriate the canonical scientific 
knowledge.  

It was recognised that the FL approach involved a shift in the teaching and learning practices in 
secondary school science. As such, time is needed to build the practices. Brenda felt that the 
approach should have been used at the start of the academic year so that there was a longer runway 
for implementation. She stated that this would have enabled her to build up the practices gradually 
for the students so she would not need to employ a high amount of scaffolding for the students 
every lesson. In particular, she felt that the FL approach would be useful for Secondary 1 students as 
a way to acculturate them to the scientific language and the ways of learning science.  

One concern Adrian mentioned was that a more interactive lesson involving joint construction with 
the class took more time than more didactic approaches to teaching. As a result, Adrian stressed 
that balancing time was essential when employing the FL activities. He felt that he would need more 
practice to use and refine such strategies in a more targeted way.  

Brenda was also concerned about the time required, commenting that, “I think that for the lesson 
itself...I did feel that the students understood more...quite a bit as well, but I personally felt that I 
spent too much time on it...but on the good side...I do know that when I am breaking down the 
question it gives them the skills and does help them quite a bit as well.”  

The professional learning needed and preparation involved in planning and carrying out the FL 
activities were raised by both teachers, reflecting a common issue raised by teachers when planning 
more interactive activities in the class- room.  

5. Discussion  

The study has shown that key aspects of the FL approach were present in the two teachers’ 
interpretations. Both teachers opted to use the joint construction activity to zoom in on their 
students’ use of language to learn science. The study points to the teachers’ recognition of the 
importance of learning the language of science and their role in creating engaging learning 
experiences.  

Firstly, both teachers demonstrated the FL approach’s position that learning takes place through 
social interaction. Social interaction occurred at different levels, within group and pair discussions 
without the teacher and also as whole class discussions, mediated by the teacher and artefacts co-
created at the front of the  



classroom. Teachers aiming to replicate the FL approach should make deliberate efforts to carry out 
varied types of interactions, which can be planned in advance. As part of the social aspect of 
learning, both classes demonstrated the joint construction of knowledge at group and whole class 
levels. These activities also appeared to result in high learner engagement and participation. This 
learning was reinforced by the reconstruction activities, which offered an opportunity for the 
students to read in a detailed manner their co-constructed meanings, and then to review and 
improve upon their meanings through the careful guidance of the teacher. These activities made the 
students’ thinking visible and engaged them in  collaborative learning with a focus on the language 
of school science. 

 
Secondly, the role of the teacher changed significantly for both teachers. Before the trial, both 
teachers had tended to lead the class with long sequences of monologue with few opportunities to 
involve their students in spoken discourse. Similarly, both teachers had usually given answers and 
corrections to their students without negotiation. The FL approach shifted the teachers’ role to that 
of a facilitator, offering questions instead of answers and guiding students in creating knowledge 
instead of giving out answers. The teachers were instrumental in offering opportunities for the 
students to play a greater role in their learning. The teachers played a critical role in enacting the 
activities, managing the students and leading them throughout the activities with guiding and 
probing questions and the use of whiteboard markers to highlight parts of the text to focus the 
students’ attention on. Where the teachers had previously relayed information and received their 
students’ answers verbally, they now represented the spoken meanings generated by the students 
at the front of the class for all of the students to see, read and then revise through teacher-led 
enhancements. 

Perhaps one of the biggest challenges for teachers wishing to trial the FL approach is the significance 
of their role. As illustrated in the excerpts, the teacher must take the position that they are building 
a student-centred class- room. This involves changing their role from knowledge giver to one that 
guides the students in learning. This change in role does not come overnight, and will require 
patience and sustained practice to shape the behaviours and actions of their students.  

While allowance is provided for teachers’ adaptation, three fundamental positions the FL approach 
holds did not change and they feature as powerful guiding principles. The first position is that 
scientific knowledge is represented through language and other forms of multimodal representation 
such as graphs, figures and symbols. The learning of a science, therefore, involves learning the 
language of science and how knowledge is multimodally represented. The second position is that 
students can learn effectively if the knowledge required is made available and explicit to all. This was 
evident in how, through joint  

both teachers used the whiteboard at the front of the class to make visible the key terms, 
statements and answers to science questions as part of pair, group and whole-class activities. The 
third position is that much learning takes place socially and that students can perform beyond what 
they would be able to achieve than if they had learnt individually. This was evident through the 
students co- constructing and revising meanings instead of more passive learning dominated by 
students silently writing down key information.  

A theoretical insight from this trial relates to the role of metalanguage, which is foregrounded in the 
FL approach. However, it has been observed by researchers, such as Rose (2015b); Lim, O’Halloran, 
Tan, and Marissa (2015); Lim and Tan (2017) and Lim and Tan (2018), that the metalanguage 
provided by SFL theory might be a challenge for teachers to learn, and that ‘designing a pedagogic 
metalanguage that can be more effectively learnt and taught requires decisions about what needs to 



be brought to consciousness, and what to leave to teachers’ and students’ intuition’ (Rose, 2015b:7). 
Similar to that detailed in Rose (2015b), the extent of the metalanguage was shaped by the 
pedagogic application, which considered the context of culture and situation where the FL trials 
were carried out. As neither teacher had an English Language teaching background, the teachers 
considered learning and using a new set of metalanguage a significant challenge for themselves and 
their students. With metalanguage being perceived as a hurdle to trialling a new pedagogical 
approach at the context of culture (the science department) and at the context of situation in which 
the trial would take place (the classroom), the extent of the metalanguage was negotiated with the 
teachers and was kept to the necessary minimum in the trials. However, the study has 
demonstrated that an interpretation of FL activities, without an emphasis on the metalanguage, has 
been positively received and trialled by science teachers to some perceived success.  

Despite the reported successes, some characteristic features of the joint construction were not 
present. For example, the teachers did not explicitly fore- ground the genre of the text or 
deconstruct a model response with the students. With the social purpose, the genre, of the language 
being constructed not explicitly stated, the students did not have an explicit awareness of the 
structuring of the full text they created. Therefore, they could not talk about the features of this 
genre of text.  

The exploratory study, through the positive experience and feedback from the teachers as well as 
the observations made by the researchers, suggests that the FL approach to the teaching of science 
can support students’ learning through opportunities to collaboratively construct and revise science 
knowledge as text in communicative activities. The science teachers, while not having any linguistics 
background, were able to interpret and adapt the FL approach into activities to meet the needs of 
the students of the two specific classroom contexts within the culture of the school.  

6. Conclusion  

In tandem with the Singapore science curriculum’s renewed focus on students learning the language 
of science as part of learning science, this study paves the way for continuing work in developing the 
professional competencies of science teachers to attend to the literacy needs of their students. Our 
focus on the explicit teaching and guided learning of the language of science builds on research in 
disciplinary literacy and adds to the range of approaches to improve the teaching and learning of 
science in Singapore schools.  

Our efforts also join the emerging body of work by researchers, such as Polias (2016) and Tang and 
Putra (2016), on how science learning can be enhanced with contributions from linguistics. In 
applying the teaching and learning cycle in the secondary science classroom, our study has 
highlighted the value of the FL approach to teaching the language of science. This further affirms the 
productivity of the systemic functional theory as ‘appliable linguistics’ (Mahboob & Knight, 2010) 
where ‘the value of a theory lies in the use that can be made of it’ (Halliday, 2006: 192).  
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