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 ABSTRACT 

Within the social nature of teaching and learning mathematics, language can be viewed as 

the principal resource for making meaning in the classroom. However, research has shown that 

facilitating classroom discourse can be a key challenge for prospective teachers. In response to 

this concern, my dissertation offers case studies of three secondary mathematics student teachers 

as they facilitated small-group problem-solving activities. I use particular analytic methods from 

Halliday’s (1994) Systemic Functional Linguistics (SFL) which allows me to examine the 

meaning-making potential of the STs’ particular language choices. First, an analysis of the three 

meanings of language is completed for each student teacher. Then, having targeted a specific 

metafunction for each of the three cases, I analyze each of their texts with analytical tools 

provided by SFL as they relate to each metafunction. The tools I use are: Mood, Modality, 

Transitivity, Clause Complex, and Theme. My analysis of how choices of words and grammar as 

related to the three strands of meaning provides a generalizable application of SFL and the 

framework for my study. Through this work, I aim to uncover not only what meanings the 

student teachers made in discourse with algebra students, but also how those meanings were 

made. This is to understand the why a text means what it does, and why it is valued as it is 

(Halliday, 1994).  

The methodological perspectives and insights of this study underscore the usefulness of 

SFL tools and bring forth a distinction between what one does mean (actual meaning) and what 

one can  mean (potential meaning). Awareness of language structures is important for 

understanding meanings being construed – for all teachers of mathematics.  
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CHAPTER ONE: INTRODUCTION 

“Then you should say what you mean,” the March Hare went on. 

“I do,” Alice hastily replied; “at least – at least I mean what I say – that’s the same 

thing, you know.” 

“Not the same thing a bit!” said the Hatter. “You might just as well say that ‘I see what I 

eat’ is the same thing as ‘I eat what I see’!” 

“You might just as well say,” added the March Hare, “that ‘I like what I get’ is the same 

thing as ‘I get what I like’!” 

“You might just as well say,” added the Dormouse, who seemed to be talking in his sleep, 

“that ‘I breathe when I sleep’ is the same thing as ‘I sleep when I breathe’!”  

(Alice’s Adventure in Wonderland, Chapter 7) 

As we read in this wonderful excerpt, Alice has confused ‘meaning what she says’ with 

‘saying what she means.’ It is all rather complicated for her, as it can be for many of us because 

meanings construed in conversation can be very different from meanings intended – even though 

Alice thought they were the same. While much of mathematical meanings is communicated 

through the expression of signs and symbols (e.g., symbolic-algebraic language), the use of 

words and grammatical structures associated with these representations remains the fundamental 

process for a shared construction of mathematical meanings (Halliday, 2004). 

Listening to Gee’s Talk 

I recently attended a talk given by James Paul Gee (December, 2017a). As part of the 

English Applied Linguistics Speaker Series, 2017-8, the University of Arizona invited Gee to be 
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a guest speaker. Gee is an American researcher who has worked in psycholinguistics, discourse 

analysis, sociolinguistics, bilingual education, and literacy. I first came across his work in a 

discourse class during my graduate studies, and I found compelling his notions about “Big ‘D’ 

discourse” which combines language with other social practices. Through this lens, “Big ‘D’ 

discourse” is meant to capture the ways in which people enact and recognize socially and 

historically significant identities through well-integrated combinations of language actions, 

interactions, technologies, beliefs, and values (Gee, 2015). “Big ‘D’ discourse” also sets a larger 

context for the analysis of “little ‘d’ discourse” (the analysis of language-in-use) which is the 

focus of my research – to examine the ways that preservice secondary mathematics teachers use 

language in classrooms. In my work, the phrase ‘language use’ means a speaker’s linguistic 

choice of words and grammar (or lexicogrammar). While my work draws on certain ideas of Gee 

(e.g., 2015), I frame my study with the theories of M. A. K. Halliday (e.g., 1978, 1985), a 

linguist from England who developed the internationally influential systemic functional 

linguistic (SFL) model of language. However, before delving into Halliday’s theories of SFL and 

how I used them, I first continue with more of Gee’s ideas. 

“Grammar is the Answer” 

Early in Gee’s (2017a) talk, he declared that ‘the world is in trouble.’ As I looked around 

the room of approximately 30 attendees, I noticed a lot of nods of agreement; I, too, was 

nodding. Gee cited large disturbances to our peaceful existence such as wars, mass shootings, 

terrorism, as well as disruptions on a much smaller scale such as the discord that can occur 

between friends and family members. It seemed, according to Gee (2018), that people were 

having trouble ‘getting along’ at all levels of interaction. He explained that this strife was due in 

part to individuals holding tightly to their own ‘cherished beliefs,’ or networks of connected 
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claims and generalizations that form their expectations, perspectives, values, and actions in a 

given area of experience (Gee, 2017b). Gee elaborated that people have their own perspectives 

based on previous experiences and make choices by the perspectives they want to take (Gee, 

2017a). Because these beliefs (or personal truths) are often learned early in socialization within 

families, cultures, and religions, they are deeply treasured. And, because people cling tightly to 

these personal truths, they find it difficult to understand the ideologies of people whose beliefs 

differ from their own. However, for all the deep meaning that cherished beliefs can give to 

people’s lives, they can also lead to a great deal of harm and even violence due to unbending 

ideological, cultural, and religious differences (Gee, 2017b). While people may converge on 

more universal truths, they will never get there (Gee, 2017a). “Human beings will never totally 

get away from power dynamics – only lower them” (Gee, 2017a). 

It was the title of Gee’s talk that drew me in and initially intrigued me: What’s the Point 

of Linguistics in a World Going to Hell in a Handbasket? Since my work was framed 

linguistically, I hoped he could offer an answer, which he did. Gee (2017a) claimed the answer 

to much of the world’s strife could be found in the set of choices that grammar affords people in 

conversation (e.g., word choice, word order, making statements, asking questions, giving 

commands, etc.). Simply put, it may not be so much what you say, as how you say it. “People 

make sense with choices of grammar in context” (Gee, 2017a); and this set of choices, or syntax, 

provides for the meanings in both what people say and how they say it. Continuing, Gee put 

forward that people need to work towards finding the logic in what others have to say, while at 

the same time offering a way to let them hang on to their beliefs. Because it may not be feasible 

to dictate truth to others the way we see it, Gee proposed that we should work towards deepening 

our understanding of each other’s framework (Gee, 2017a).  
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Connections to My Work 

While Gee’s talk was about world situations in general, I began to wonder how these 

more far-reaching ideas might relate to my work with preservice teachers and mathematical 

discourse in the classroom. I began thinking about how teachers and students bring their own 

beliefs and personal truths with them every day to classrooms. And while educators want 

classroom environments open to dialogue, the potential exists for discord and misunderstandings. 

As teachers talk with students (and as students talk with other students), word choices matter 

because the meanings made are attached to all speech, sometimes down to a single word choice. 

These word choices – intended or not, curricular or social –  relate to how students and teachers 

interact with each other; and according to Putnam and Borko (2000), interactions in one’s 

environment are major determinants both of what is learned and how learning takes place. 

Towards goals of building these types of classroom environments, research has offered 

discourse practices that support students’ mathematical development. For example, Stein, Engle, 

Smith, and Hughes (2008) have proposed five practices of: anticipating, monitoring, selecting, 

sequencing, and connecting – all designed to help teachers ‘move beyond show and tell.’ The 

authors have suggested that these practices can help move a class discussion in mathematically 

productive directions in addition to helping students experience some of the more emotional 

aspects of learning mathematics – that is, “the magic of learning through interaction and 

communication with their peers” and “the payoff that comes from sustained listening and 

thinking” (Stein et al., 2008, p. 27). However, along with advocating for these practices, the 

researchers also cautioned that a teacher’s intentions while employing these practices could be 
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misunderstood – potentially leading to student misinterpretations. For example, a teacher’s 

practice to showcase students’ work with correct answers might send a message that work needs 

to be validated by the teacher rather than through student participation in a process of 

mathematical reasoning (Stein et al., 2008).  

My work does not focus directly on discourse practices like those of Stein et al. (2008), 

but rather, on the meanings associated with language used to facilitate those practices. I seek to 

find whether there are ‘better’ ways to use language towards inviting students into group 

discussions. In searching for patterns of spoken language and connections to meanings made, I 

ask whether some choices of speech patterns (e.g., questions or commands), could better serve to 

orchestrate group discussions and student interactions than other choices. While instructional 

practices can help teachers with lesson planning, it may be that in giving more attention to 

language use, teachers may be better able to leverage students’ engagement in discourse. For 

example, when planning time for questions, a teacher may first want to consider linguistically 

how to ask those questions and in turn, how to respond to students’ questions. While my study is 

only a beginning to finding linguistic connections between words and meanings in discourse 

between teachers and students, it is important since at the very heart of ‘meaning what we say’ is 

the idea of ‘saying what we mean.’ As Alice discovered, intended meanings, while clear to the 

speaker, can be misinterpreted and misunderstood by the listeners.    

My Journey 

I have been a classroom teacher enough years to realize the critical nature of a teacher’s 

choices of language use; and understanding this has been a driving force behind my work 

teaching and mentoring preservice teachers. As I have learned from working with preservice 

teachers, they (like Alice) often ‘mean what they say’ but struggle to ‘say what they mean.’ At 
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times, I struggle to connect meanings in their word choices to what I assume they are trying say. 

As some have told me, I understand the problem, I just can’t explain it. 

This study involves secondary preservice teachers of mathematics and the ways they used 

language with small groups of algebra students. But, before talking more about this work, I 

would like to share some of my own teaching experiences and background. I remember early in 

my career, trying to be so careful with what I said to my students because I believed it was 

important to guide their learning with clear explanations and expectations. It is important to note, 

however, that I began teaching mathematics in an era when lecture ‘ruled’ – when teachers 

talked and students listened and took notes. 

In my very first year as a teacher, I taught a small precalculus class of about six students. 

Because the class was so small, I often finished giving the day’s notes early, so there was often 

time for students to begin their homework. It was not long into the school year that I noticed 

students seeming to enjoy arguing with each about how to solve particular homework problems – 

especially ones that could be approached in different ways. While I felt compelled to intervene at 

times, I began to realize that not doing so was actually a ‘good move’ on my part. As I listened to 

their talk, I began to realize that they did not need me as much as I thought they might. Yes, this 

was a special, atypical group of students who seemed to view challenging mathematics more like 

a puzzle – something they just needed to figure out. However, they taught me something. Even 

now, I can close my eyes and see them huddled together in groups of two or three, reading the 

text and talking over their solutions with each other. They seemed to intuitively understand the 

importance of talking with each other. As years went by, I changed schools – I even changed 

states, but my experiences with these six students caused me to want all my students talking with 

and learning from each other. However, all classes (and all students) are different; and even 
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though I tried to design activities to spark discourse, my efforts were met with varying degrees of 

success. I remember lecturing again, which I rationalized by telling myself that lecture was better 

suited for large class sizes and the growing amount of material I needed to cover. As long as 

there was learning taking place, I continued to tell students what they needed to know.   

However, as more years went by, I became less satisfied with my practice. While I talked 

with students, they were not always talking with each other. I found they depended too much on 

me telling them whether they were wrong or right. Answers became the important focus in place 

of understanding how those answers connected to mathematical concepts and ideas. It was about 

that time that the mathematics education reform movement encouraged teachers to create 

collaborative and student centered learning environments. Knowledge was to shift away from 

books and lectures and move towards dynamic understanding constructed collaboratively in 

discussion among students (Cazden & Beck, 2003). During this time, I met Donna, a 

mathematics coach for the district in which I was teaching high school mathematics. Donna’s 

focus in talking with teachers was about the importance of student collaboration. With her help, 

she and I structured some geometry activities. As I implemented these activities, I was 

encouraged as I saw my students wanting to participate and talk with each other. 

As it turned out, Donna also helped me in another way; she ‘pushed’ me to become 

nationally board certified. I was hesitant at first (not wanting to video record myself teaching), 

but eventually she convinced me. Through the two-year process, I worked at facilitating whole-

class and small-group discussions towards a goal of stimulating and supporting a higher order of 

thinking for my students. Through two years of video recording myself teaching and then writing 

about it, I became much more of a reflective practitioner. In 2008, I became board certified and 

then, two years later, I made the decision to continue my work with classroom discourse as a 
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graduate student at the University of Arizona. As Cazden (1988) stated, “the social ends of 

education are changing…our responsibilities for discourse…must change also (p. 5). I wanted to 

learn more about that change and more about how my own language practices related to student 

learning and understanding of mathematics. That search for understanding led me to teaching 

mathematics content and methods courses as a graduate student, and those experiences drove my 

research which involved preservice teachers. 

Halliday and Overarching Ideas of SFL 

The study of meaningful communication (or semiotics) gives a powerful way of 

interpreting language use as choice. According to Eggins (2004), if language is a semiotic 

system, then the process of language use is a process of making meanings by choosing. And in 

making a choice from a linguistic system, what someone says (or writes) gets its meaning by 

being interpreted against the background of what could have been meant in that context but was 

not (Eggins, 2004). Halliday (e.g., 1985) has claimed that the structure of the semiotic system of 

language holds three variables that matter because they are the three kinds of meanings language 

is structured to make. To explain briefly at this point, the three strands of meaning are:  

(1) ideational, as meanings of experience and logic; (2) interpersonal, as meanings of roles and 

relationships; and (3) textual, as meanings related to the organization of the clause. I discuss 

these three meanings and their related analytic tools in more detail in Chapter 2.    

 As previously stated, discourse analysis is the study of language-in-use, and there are 

many different approaches to discourse analysis. Some of them look at the content of the 

language being used – the themes or issues being discussed in a conversation or a newspaper 

article, for example. Other approaches pay more attention to the structure of language (or 

grammar as previously discussed) and how this structure functions to make meaning in specific 
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contexts. I have chosen to focus on the structure of language use, as framed in Halliday’s (e.g., 

1985) theories of functional grammar. I found compelling Halliday’s idea of three and only three 

meanings compelling and somewhat ‘efficient. Additionally, I have always found semantics and 

English grammar intriguing (I even enjoyed diagramming sentences in English class). However, 

I am not a linguist and consequently, I found SFL as a method of analysis challenging. Because 

all three meanings of language exist simultaneously and inseparably in each clause, I needed to 

learn about SFL tools of analysis and understand the ways that these tools provide a close look at 

the structure of clauses in order to uncover what and how meanings are made. And so, I began 

my journey into the study of functional grammar. 

 Before explaining more of my linguistic journey, however, I want to talk about a small 

pilot study that helped lay the groundwork for my SFL study. 

Pilot Study 

Participants and Methods 

Through my work as an instructor and educator at a large, land-grant university in the 

desert southwest of the United States, I first met my participants as students in a secondary 

mathematics methods course for which I was the teacher-of-record. This methods course took 

place in the last semester of their course work, just prior to their student teaching semester. As 

the university’s secondary mathematics teacher preparation program engages students as learners 

through an inquiry-based approach and prepares them to join the teaching profession as 

reflective practitioners, I wanted the students to do more than just read about discourse and 

teacher practices. Therefore, I designed a requirement for the students to practice teaching in 

enactment sequences. In these enactments they were to facilitate problem-solving discourse with 

groups of their peers, who took on the role of school students. There was a total of 11 students in 

the course (2 male, 9 female) with ages ranging from 20 to 30 years.  



25 

Since these practice enactments were to serve as rehearsals for their work as student 

teachers, I wanted to capture how they viewed and reflected upon their performances. In the 

practice enactments, the students were to design and then present mathematical tasks to groups 

of three to four of their peers. Each enactment was video recorded so that the students could 

review and then write about their performance. The students also shared their reflections in 

whole class discussions. However, for this small qualitative study, the data I chose to collect and 

analyze were the written reflections. I designed this study as exploratory and qualitative with a 

grounded theory approach and open coding (Glaser & Strauss, 1967). I first sorted the data for 

initial coding (e.g., unsure when to step in group discussions, wanted to engage peers in the task, 

feelings that their peers would know algebra better than school students). I then used axial 

coding (Strauss & Corbin, 1998) to group these codes according to conceptual categories that 

reflected commonalities (e.g., concerns, struggles, authenticity). 

Purpose 

 In my later role as university supervisor of student teachers, I would follow some of these 

students into their student-teaching placements. But at the time of the methods course, I did not 

know which students I would supervise, nor did I know which of the 11 students would consent 

to become participants in my study. Therefore, I wanted to learn more about all the methods 

students – how they viewed classroom discourse, group work, and problem solving. Analyzing 

their written reflections helped me gain important initial insights in these areas.  

Findings 

With one exception, the students wrote about their difficulties; that one student wrote 

confidently, I didn’t have any challenges facilitating the group’s discourse. Overall, however, 

the written documentation provided useful information regarding how the students thought about 
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their performance in the following areas: (1) uncertainty; (2) struggle; (3) lack of authenticity; 

and (4) communication concerns (see Table 1.1): 

Table 1.1 

 

Concerns of Uncertainty and Struggle 

 

Code Examples of students’ words from reflection texts 

 

Uncertainty I was unsure when to step in…when to make them end…and move on. 

 

 I wasn’t sure how to probe their thought processes without giving away 

some of the answer. 

 

Struggle I struggled in how to engage the students without hovering over them. 

 

 I struggled with anxiety and forgot what I wanted to say. 

 

Lack of 

authenticity 

The group members [peers] knew what they were doing…they have the 

algebraic skills. 

 

 I talked to the group more like [they were] peers rather than students. 

 

 

Communication 

concerns 

I was too focused on my own words that I didn’t hear what he said. 

 Though I stated multiple examples, I didn’t present them. 

 

  

In addition to the above, students reflected upon what they might do in future discourse 

situations in order to engage students in talking about the task. In their future projections, I coded 

whether students wanted to ‘change’ their own actions, or the situational context of the 

mathematical activity. An example of their future projections can be seen in Table 1.2. 

Table 1.2 

Future Projections 

Code Wanted to change… Examples of students’ words 
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Future 

projections 

Actions as a student teacher 

 

I would try not to jump right in. 

 

  I would need to do more scaffolding… 

 

  I would be clearer in the way I present the 

topic 

 

  I would be more involved with what’s 

going on with the students. 

 

  I would introduce them to a lot more 

volume concepts. 

 

  I would give them examples of strategies, 

but I would give them freedom to choose. 

 

  I would have manipulatives so they could 

answer their own questions. 

 

 

 In review of their writings, I noticed that my own ideas of facilitating discourse differed 

somewhat from theirs. Whereas, I tend to center on student dialogue, how students are engaging 

in talk with each other (e.g., Q & A, think/pair/share, presentations, defense of ideas), the method 

students seemed to focus more on what they would say (e.g., I would be clearer…, I would 

introduce them to…, I would give them examples). And while some of their projections had 

potential to influence classroom/student discourse (e.g., I would try not to jump right in), others 

focused more on contextual elements (e.g., I would have manipulatives). As I analyzed the data, 

it became difficult to focus on only one metafunction, or meaning – mainly because the 

mathematics in the task (ideational meanings) always seemed to relate in some way to how they 

viewed their role as discourse facilitator (interpersonal meanings). At this point of the project, I 

realized I could not separate the two meanings. Then, after examining the students’ thoughts 

regarding their own use of language (e.g., I keep saying ‘right?’ – something I do not like to do; I 

ask questions: my number is? my solution is? – I didn’t like that), I realized I would also have to 
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include an analysis of textual meanings in order to examine the structural flow and organization 

of meanings and the cohesive development of the text.   

Moving Forward 

Overall, the pilot study helped me think about my dissertation and the approach I wanted 

to take for analyzing the spoken words of the student teachers. At this point, I knew I wanted to 

analyze these data using SFL tools in order to uncover all three strands of meaning in the text. 

Rationale 

“The fabric of schooling is woven of linguistic interaction” (Adger & Wright, 2015). 

Simply put, teachers and students do a lot of talking on any given school day. Since the late 

1960s, discourse analysis has examined the ways in which school discourse is unique in relation 

to what children must be able to do linguistically to be successful (Heath, 2000). Over the years, 

several approaches to analyzing discourse have been applied in educational settings. For 

example, some studies have described the nature of mathematical language (e.g., O’Halloran, 

2008; Pimm, 1987), while others have described conditions necessary for mathematical 

discourse to occur in classrooms (e.g., Herbel-Eisenmann & Cirillo, 2009; Stein et al., 2008). 

From a perspective of interactional linguistics, some researchers in mathematics education have 

explored how a teacher’s spoken language guided students’ thinking (e.g., Zolkower & Shreyar, 

2007) in order to engage students in discourse and promote a development of shared 

understandings and new insights (e.g., Ding, Li, Piccolo, & Kulm, 2007).   

Research has also demonstrated a number of instructional practices that enable students 

to engage in meaningful dialogue about mathematics. For example, by providing time to listen to 

students’ ideas and then encouraging them to participate, teachers can place value on and 

encourage students’ contributions to discourse (White, 2003). Another effective approach to 
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sustaining a discussion is knowing when to “step in and out” of the classroom interactions 

(Lambert & Blunk, 1998). Scaffolding students’ approaches to a task (Ding et al., 2007) and 

reframing students’ talk (O’Connor & Michaels, 1996) are also ways to open up discussion and 

provide ways for students to share ideas. However, while using language in all of these discourse 

practices, teachers may be unsure exactly how to use language effectively. For example, how 

should students be encouraged? When stepping in (or out) of a group discussion, are some 

language choices more effective than others? What words should a teacher use when scaffolding 

or reframing students’ ideas? Are there specific words that have the potential to encourage 

students to participate in mathematical discussions? The details regarding how to use language 

towards such specific goals may lie with particular choices of words and uses of grammatical 

resources. 

My work examining the talk of secondary student teachers is complementary to previous 

discourse studies in mathematics education. However, my research is different in that my focus 

is not so much on describing the nature of mathematical language or the conditions necessary for 

mathematical discourse to occur. Rather, I aim to provide a means through SFL to identify and 

interpret features of student teachers’ texts which may be significant to the making of logical, 

social, and experiential meanings. Of primary interest is my attempt to interpret the functional 

aspects regarding the student teachers’ linguistic choices, and how those choices serve to 

facilitate mathematical discourse. In viewing mathematical discourse as “purposeful talk on a 

mathematics subject in which there are genuine contributions and interaction (Pirie & 

Schwarzenberger, 1988), I ask whether certain patterns of speech can aid in supporting this type 

of purposeful talk. By using a functional approach to analyzing language, mathematics educators 

may be interested in the ways SFL can capture the language choices speakers do make in 
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juxtaposition to the choices they could have made – which brings us back to Alice and how she 

confused ‘meaning what she said’ with ‘saying what she meant. In identifying potential 

meanings through SFL, I can search for connections between patterns of language use and 

favorable discourse practices. While I am not attempting to generalize these relationships from a 

limited amount of spoken text in this study, I do endeavor to highlight and integrate key points in 

those texts that bring about relationships between language choice and potential meanings made.  

As a personal comment, I have come to believe through my years of teaching that there is 

an emotional side to the teaching and learning of mathematics. While I did not always think so, I 

do now. The looks on students’ faces tell me what they are feeling; and while I celebrate with 

students when I see joyful faces, all too often their faces reveal that they find understanding 

mathematics both mentally and emotionally challenging. Therefore, I hope for my work to add to 

new insights regarding all three metafunctional meanings. As a teacher educator working with 

preservice teachers, I want them to realize more fully what their linguistic choices can do for 

them in their teaching. And, while not a part of this work, ultimately I want them to appreciate 

what their choices can do for students’ learning. If Gee is correct in his ideas about linguistic 

choices of words and grammar being the answer to improving relationships and understanding 

among groups of people (and I tend to think he is), it makes sense to take these linguistic 

perspectives into the classroom.  

Research Questions 

1. In what ways do student teachers of secondary mathematics guide exchanges of meanings 

(interpersonal, ideational, textual) while facilitating small-group, problem-solving 

activities in high school algebra classes? 
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2. What meanings did the student teachers make with their choices from the available 

linguistic resources of Transitivity, Theme, and Clause Complex?  

3. In what ways do exchanges of interpersonal, ideational, and textual meanings connect to 

student teachers’ choices of lexicogrammar?  

Looking Ahead 

 In the next chapter, I begin with a brief overview of the importance of discourse in the 

classroom, followed by a discussion of how language is structured for use. After that, I begin a 

literature review which I divide into two parts: (1) SFL in non-educational research, and (2) SFL 

in mathematics education research. Studies reviewed in both parts explain the researchers’ 

choices of SFL tools, the function of those tools, and how SFL added to an understanding of how 

meanings are made. I conclude Chapter Two with the research questions that guided my study. 

 Chapter Three details my methods and procedures. Chapters Four, Five, and Six analyze 

and give findings for my three cases of student teachers of secondary mathematics. I investigate 

through an SFL framework what meanings they made through their word and grammar choices, 

as well as, how they made those meanings. In Chapter Seven, I discuss a cross case analysis and 

findings as related to each research question. In Chapter Eight, I discuss implications and 

limitations of my study.   
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CHAPTER TWO: REVIEW OF LITERATURE AND FUNCTIONAL LINGUISTICS 

“It seems to me that one of the most productive areas of discussion between linguists and  

educators in the past quarter century has been that of speech and the spoken language.” 

(M.A.K. Halliday, 1994, p. 51) 

My goal in this chapter is to identify key themes and major issues related to uses of 

spoken language in the secondary mathematics classroom. In particular, I review literature 

related to the ways researchers have analyzed mathematics discourse from a linguistic 

perspective. That is, I describe some methods for analyzing the talk and interaction of teachers 

and students in classrooms. Through this literature review, I situate my study within previous 

research that has used a functional linguistic lens. I begin this chapter with a brief overview of 

the importance of discourse in the classroom and a discussion of how language is structured for 

use, giving examples of how functional grammar tools of analysis can be used to uncover 

ideational, interpersonal, and textual meanings of language use. I follow this with a review of 

literature which has viewed language as constitutive of meanings, applying Halliday’s (e.g., 

1978, 1985, 1994a) theory of Systemic Functional Linguists (SFL) in order to understand the 

nature and functions of language. I do this in two parts: (1) in literature not related to 

mathematics education in order to show how specific tools of analysis can be applied; and (2) in 

literature related to how SFL tools have been used in mathematics education – often in ways that 

differ somewhat from how linguists might use the same SFL tools. I end the chapter with the 

research questions that guided my study of secondary mathematics teachers as they facilitate 

problem-solving discourse in the classroom. 
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Discourse 

It is not possible to produce a simple description of the many ways in which the idea of 

discourse and mathematical discourse is used (van Dijk, 1997); and it is not my intention in this 

review to give an exhaustive list of all strands of analytical approaches to discourses. I focus 

mainly on literature in which researchers have drawn on SFL and tools of functional grammar 

(another way to denote SFL) in order to examine meanings made through participation in and 

exchanges of language. All speakers of a language do something with it; they use it (Eggins, 

2004). As a social theory of language in context, SFL claims that the fundamental purpose of 

language has evolved to enable people to make meanings with each other. That is, people do not 

use language in ways to merely exchange words and sentences but rather, to interact in order to 

make meanings – to make sense of the world and of each other (Eggins, 2004).  

Halliday was the first linguist to view language as a resource for construing meaning in 

Learning How to Mean (1974), and the ideas related to the functions of language took an 

important place in his theories of SFL (e.g., Halliday, 1985, 1994a; Halliday & Matthiessen, 

2004). These functions of language include both the use that language serves (i.e., how and why 

people use language) and the linguistic functions (i.e., the grammatical and semantic roles 

assigned to various parts of language). In examining the pairings of linguistic expressions and 

meanings, SFL offers tools for explaining how speakers (and writers, though this work focuses 

on speakers) realize meanings in texts. That is, how speakers make lexicogrammatical choices, 

or choices of grammar and vocabulary, from their meaning potential. A meaning potential refers 

not to what speakers (or writers) know, but what they can mean, or what they can do 
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linguistically (Halliday, 1994a). In analyzing how a speaker uses language and draws from their 

meaning potential, researchers are interested in determining what language is doing for the 

speaker – rather than what the speaker is doing with the language (Fontaine, 2012). In relating 

this idea to classrooms, a functional grammar analysis can uncover the ways in which a teacher 

makes meanings due to particular language choices. 

Within SFL, text refers to any instance of language used within a social context in which 

meanings are being exchanged. And, as stated previously, SFL theory proposes that there are 

three and only three meanings in any exchange within a text (Halliday & Hasan, 1989). This is 

because every speech act is collectively (1) about something (i.e., ideational meanings), (2) 

addressed to someone (i.e., interpersonal meanings), and (3) presented and connected in a 

specific way (i.e., textual meanings). What the analytic tools of SFL can do is examine these 

meanings at a clausal level and help reveal important differences in the ways these meanings are 

constructed.  

In both non-educational and educational areas of research, SFL has demonstrated its 

unique value by uncovering ways in which language choices relate to ideational, interpersonal, 

and textual metafunctions. In SFL, metafunctions are groups of semantic systems that make 

meanings of a related kind according to choices of lexicogrammar. As I divide the remaining 

sections of this chapter into two main parts, I highlight contributions of both non-educational and 

educational research.   

SFL in Non-Educational Research 

 

The Ideational Metafunction and the System of Transitivity 

The field (or nature of what is taking place) can include meanings related experiences as 

well as meanings of logical relationships. The field, as realized by the ideational metafunction, 
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can determine what participants (typically nouns) are undergoing what processes (verbs) under 

what circumstances (typically adverbs or prepositional phrases). Specifically, the ideational 

metafunction deals with what happens in the text and relates these processes to participants 

through the SFL system of transitivity which connects to how participants are linked to various 

processes, experiences, or to other objects.  

Example of Transitivity text. To help illustrate the transitivity system, the following 

‘Maggie text’ relates Maggie (actor) to actions regarding lemonade in various pitchers. 

Maggie made lemonade in a blue pitcher. First, she removed one half  
of the lemonade in the blue pitcher and transferred that amount to a 

 red pitcher. 

  

In the above text, Maggie’s experiences include making lemonade and then removing and 

transferring lemonade from one colored pitcher to another. All processes in this excerpt are 

material, or action verbs that encode experiences of doing something in the external, material 

world. However, the following addition to the ‘Maggie text’ reveals other process types. 

 After transferring lemonade to the red pitcher, Maggie thinks she sees  

a crack in the red pitcher. 

 

The additional processes in the additional text (think, see) are mental, or verbs that 

encode a sensing of experiences in the inner world of consciousness such as thinking, wanting, 

seeing, perceiving, etc. In a further addition to the text, more processes appear. 

 As Maggie looked closer at the red pitcher, she realized it was cracked.  

So she phoned her friend Sara and asked to borrow her green pitcher. 

 

Maggie now looks at the red pitcher which is a behavioral process (different from seeing) 

and realizes (mental) that it really was cracked. Phoning and borrowing are material processes; 

however, asking relates to a verbal process which encodes an experience of speaking, saying, 

asking, etc. In looking at the words ‘it was cracked’, ‘it’ becomes the subject as related to a 
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description of ‘cracked’. Here, the verb was is considered to be a relational process, one that 

encodes experiences having to do with a relationship between two entities of ‘it’ [referencing the 

red pitcher] and ‘cracked’. See the Table 2.1 below for further descriptions of the four main 

processes related to my research: 

Table 2.1 

Four Main SFL Processes in Transitivity 

Process Description/Function Examples  

 

Material verbs that construe 

experiences in the external, 

material world of doing 

made, removed, transferred, 

phoned, borrowed 

   

Mental verbs that construe the inner 

world of cognition, 

perception, inclination, or 

liking/disliking (affect) 

 

think, see, realized 

Verbal verbs that construe saying asked 

 

Relational verbs that construe 

relationships of identification 

and equation 

 

was (as in it was cracked) 

Adapted from Butt, Fahey, Feez, Spinks, and Yallop (2000). 

 

Research using the Transitivity system. In order to illuminate how people construct 

points of view about some topic, researchers have used transitivity to analyze what people think; 

they do this by examining the role of each process and related participant. For example, Isti’anah 

(2014) used transitivity to analyze what people thought about an upcoming gubernatorial 

candidate. Based on an analysis of newspaper opinion columns, Isti’anah (2014, p. 167) 

identified processes that showed what Jakarta people expected from the election of a governor: 

The people of Jakarta (Actor) have waited (material) long enough 

 (circumstance of time) to see (mental) if these are going to be put into action 

 (circumstance of purpose). 
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In this brief example of text, material and mental processes pair with the Jakarta people 

(Actor). Analyses of such transitivity pairings revealed the election to be important to the people, 

exposing their expectations and demands that the candidates do something for them. The 

findings in Isti’anah’s study (2014) supported Halliday and Matthiessen’s (2004) claim that 

people reflect their consciousness through their reactions (material), cognitions, and perceptions 

(mental). 

The Ideational Metafunction and the System of Clause Complex 

Halliday and Matthiessen (2004) have described the relationship between two clauses in a 

clause complex as a logical structure. It is a relationship of (inter)dependency between two or 

more clauses that construe logical connections between experiential events. The system of 

expansion examines the ways that logic is expanded in the linking of two (or more) clauses. 

Often, conjunctions, prepositions, and/or adverbs are the linking words, and meanings are 

expanded in three different ways: 1) elaboration (=), (2) extension (+), or (3) enhancement (x).  

Example Clause Complex text. The following text is taken from data collected during a 

secondary mathematics methods course. In this text, prospective secondary teachers are 

discussing properties of quadrilaterals. Their conversation (see Table 2.2 below) evidences the 

three types of expansion. 

Table 2.2 

 

Examples of Expansion Types within Clause Complexes 

 

Speaker Clause Complexes Expansion Type 

 

Kora  …we have all these rules (primary clause), 

or we have all these ideas of what a parallelogram has. 

Extension (+)   

variation 

 

 So, would we necessarily need to show all of these  

things (primary clause)  

Elaboration (=) 

clarification 
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in order to show that something is a parallelogram? 

 

 

Gabe  If I only have the third one (primary clause),                                         

[then] will that give me a parallelogram? 

Enhancement (x) 

conditional 

 

Kimberly  You could have a kite (primary clause),                                                    

but those [referring to opposite sides] are not the same. 

Extension (+)  

addition 

 

The above analysis demonstrates how three prospective teachers used expansion types to 

build on the meanings of the primary clause in several different ways. For example, Kora 

elaborated the meaning in her question so, would we necessarily need to show all of these things 

by clarifying why – in order to show that something is a parallelogram. Kimberly extended her 

thought that you could have a kite by adding the stipulation that the opposite sides of a kite 

would not be the same. Gabe used enhancement in order to logically talk about what would 

happen if something else happened first. If I only have the third one, will that give me a 

parallelogram? 

Research using the Clause Complex system. Eid (2016) used SFL to analyze complex 

grammars found in news website texts – grammars often resulting in differences in reader-

interpretation). In an attempt to resolve potential ambiguity, Eid (2016) used a Clause Complex 

analysis to examine how meanings were made and connected through the system of Expansion. 

Eid (2016) also examined Clause Complexes to determine the existence of either dependent 

relationships (hypotaxis: where the meaning in one clause depends upon the meaning in the 

other) or independent relationships (parataxis: where the meanings between the clauses are 

independent of each other). In analyzing data collected from two websites texts, www.Al 

Jazeera.net and www.Al Arabiya.net, Eid (2016) determined that approximately equal 

percentages of expansion types were used by the two websites. However, Eid (2016) determined 
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that when meaning required a more logical connection, both sites turned to using hypotactic 

relations. In this way both sites displayed more clauses linked through hypotactic relations in 

order to make reported events more logically connected and meaningful. Two examples of 

extension from the website texts follow: 

Table 2.3 

Example of Extension and Taxis 

Text Expansion Type Taxis 

 

Instead of talking about their 

willingness to support the 

Free Syrian Army, they 

should stop bombing it. 

Extension through variation:  

instead of …, they should… 

Hypotactic: 

The second clause would not 

be as meaningful without the 

meaning expressed in the first 

clause. 

 

The election was dismissed by 

the opposition and 

condemned internationally. 

Extension through addition 

with the linking conjunction 

and 

 

Paratactic: 

Dismissal and opposition are 

meaningful as independent 

actions. These seem to be two 

separate actions by the 

opposition. Condemnation 

was not necessarily 

dependents upon the election 

being dismissed. 

 

 

 In mathematics classrooms, SFL could help analyze teachers’ uses of Clause Complexes 

– both through Expansion and through Taxis. Examining clauses in these ways has the potential 

to reveal the ways teachers use language to extend, elaborate, and enhance mathematical ideas – 

in addition, to making logical connections between concepts. 

The Interpersonal Metafunction and the Systems of Mood and Modality 

The tenor of a text refers to the participants in a speech situation and the social 

relationship existing between the addresser and the addressee, including relations such as 

formality, power, and affect (Halliday & Matthiessen, 2004). In one way, the interpersonal 
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metafunction relates tenor to the Mood structure of clauses, either by asking questions 

(interrogative Mood), giving information (declarative Mood), or demanding goods and services 

(imperative Mood)? In a second way, the interpersonal metafunction relates tenor to degrees of 

certainty (modality) and obligation (modulation). Modality and modulation may have to do with 

a speaker’s judgement about probabilities but also may function to signal a recognition of an 

unequal power or infrequent contact between them (Eggins, 2004).   

Example of Mood and Modality text. An analysis of mood and modality in the 

following vignette can help explain the tenor of a problem-solving situation and identify 

interpersonal role relationships between the interactants. While the text illustrates many of the 

characteristics of a classroom, the field is not clear. This conversation could have been part of a 

tutoring session at a local library or as part of a problem-solving activity in an algebra class. 

Regardless, there is evidence that the contextual social and role relations can be realized in the 

language of the text (see Table 2.4 below): 

Table 2.4 

Classroom Problem-solving Vignette   

 

Speaker Text Mood/Modal 

Elements 

   

Martin 135 teddy bears sold in both stores? Interrogative 

 

John Yeah. Minor clause 

 

Martin Could that have been the total amount both stores had to start 

with? 

Interrogative/ 

could 

 

John No, that was 210. Declarative 

 

Anji I don’t think that’s right. Your bar graph shows five equal 

divisions, and I put eight in mine. 

Declarative/ 

think 
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John No, look, if the first store sold one-half of its teddy bears, and the 

second store solve one-third, two-halves and three-thirds makes 

five parts. 

 

Declarative 

Anji Yeah, but after the first store sold one-half and store two sold 

one-third, each store had the same number of teddy bears left. So, 

five parts can’t be right. 

 

Declarative/ 

can’t 

Martin Yes, could you both help us understand by drawing out your 

graphs so we can look at them? 

Interrogative/ 

could, can 

   

 

In examining the tenor of the above text, the contact between speakers is frequent, and 

the involvement is relatively high. The power, however, is somewhat unequal. While John and 

Anji seem free to share their ideas about the problem, Martin seems to be the one eliciting 

information and goods and services by questioning them. John and Anji are not just talking, they 

are engaging in a mathematical argument. Opinion are given freely (I don’t think that’s right) 

and disclaimed equally (no, look…). Additionally, claims are made (your graph shows five equal 

divisions, and I put eight in mine) only to be contradicted (two-halves and three-thirds makes five 

parts). An offer was made (let me show you) which was then taken up by Martin who modulated 

the command (could you both help us) for Anji and John to draw out their graphs. The Mood 

structure taken up by Martin is mainly that of the interrogative and imperative, potentially 

reflecting Martin as a more-knowledgeable other who wants John and Anji to resolve any 

mathematical-related issues on their own.  

As demonstrated in the above vignette, engaging in dialogue (such as in classroom 

discourse) allows for the establishment and development of social roles with others. In this way, 

participants can clarify their relationships with each other by taking part in dialogue; and in 

doing so, negotiate the exchange of interpersonal meanings regarding roles, attitudes, and social 

relationships (Eggins, 2004).  
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Research using the Mood and Modality systems. Wang (2010) applied SFL and 

Critical Discourse Analysis to examine two victory speeches of past President Barack Obama. In 

this speech Obama celebrated election successes and showed his appreciation of his supporters. 

From an interpersonal perspective, Obama used many modal verbs (e.g., will, may, been) to 

convey his attitudes and judgment. Since listening to a speech would leave little time-in-the-

moment to reflect, Obama’s high use of modal verbs may have been more easily accepted by the 

listener (Wang, 2010). In the example of speech text below, mood, modality, and tense help to 

reveal the ways Obama used language to relate his ideology and his message of power and/or 

solidarity. The mood of this text is entirely in the declarative. 

…the road ahead will be long. Our climb will be steep. We may not get there  

in one year or even in one term. But, America, I have never been more hopeful  

than I am tonight that we will get there…this time must be different.  

 

Obama’s use of the past and future tenses helped him lay out plans for future actions, 

plans that added substance to how he planned to foster a buildup of the country (Wang, 2010). 

The meaning of this can translate to ‘even though our country is not where we would like it to be 

right now, it will be different, it must be different’. 

The Textual Metafunction and the System of Theme  

The mode of a text is realized by the textual metafunction; and related to textual 

meanings is the system of Theme which serves as the starting-point for the message (Halliday & 

Matthiessen, 2006). The textual aspects of Theme represent ‘signposts’ for a speaker’s point of 

departure and identify for the listener what the clause is going to be about. Simply put, Theme 

comes first, and whatever is not Theme is Rheme. Textual messages most often depart from the 

familiar and head towards the unfamiliar with new information typically contained in the Rheme. 

Because the success of a message can depend upon how a speaker begins a clause, examining 
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Theme can be an important tool towards understanding coherent and successful aspects relating 

to how a speaker focuses and organizes a message (Matthiessen, 1995). As an example, the 

following clause could be ordered in several ways with resulting changes in focus (Eggins, 

2004): 

1. Last week in the city Diana donated blood. 

2. In the city, Diana donated blood last week. 

3. Diana donated blood last week in the city. 

While these clauses are experientially and interpersonally equivalent in meaning, the first 

two clauses are more marked than the third. A marked clause does not begin in the typical (or 

expected) way for a given mood. For example, one would expect a declarative statement to begin 

with the subject. However, when a clause begins with a phrase of time or location (refer to 

clauses 1 and 2 above) rather than with the subject (Diana), it is selected as marked.  

In analyzing Theme as the first experiential element in the clause, meanings are encoded 

as participant, process (verb), or circumstance. While Theme is always first (followed by 

Rheme), identifying Theme can be complicated because a speaker may choose as many as three 

different theme-types in one clause. Additionally, scholars vary in how they choose to identify 

textual Themes (e.g., Davies, 1997; Ravelli, 1995). I draw on the research of Halliday (1994a) 

and Matthiessen (1995) and identify Themes according to the following categories of textual, 

interpersonal and topical. 

Examples of textual Theme. In order to create a cohesive text with well-signposted 

connections between messages, speakers often preface experiential meanings with a group or 

phrase whose function is to connect a message to a previous message. Conjunctions serve as 

text-creating meanings and are referred to as textual Themes. While textual Themes do not fulfil 

the primary requirement of Theme which is to signal the point of departure for the experiences in 
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the clause, conjunctions such as if, although, unless, because, and in order to likely introduce 

dependent clauses which enhance the argument (Eggins, 2004). Other conjunctive adjuncts such 

as therefore, nevertheless, in addition, finally, and in conclusion may also be thematic if they are 

used at the beginning of a clause to signpost the development of the discussion (Butt et al., 

2000). 

Examples of interpersonal Theme. There are also times when clauses begin with 

interpersonal meanings indicating the kind of interaction between speakers or the positions 

which they are taking. Examples of constituents which can function as interpersonal Themes are 

the categories of mood adjuncts (I think, always, probably), comment adjuncts as related to 

attitude (unfortunately, apparently) and vocative adjuncts in which a person is addressed by 

name (Eggins, 2004). While there is some divergence regarding how to classify interpersonal 

Themes in the interrogative Mood, Eggins (2004) has referred to finites in this Mood (could, 

shall, what, where, how) as topical Themes (or as interpersonal/topical Themes). 

Examples of topical Theme. A topical Theme is the first place where experiences in the 

clause begin – experiences being either a participant, circumstance, or process. At times, the first 

experiential element encoded in a message is a circumstance (as early as last year), an adverbial 

group (merrily, merrily), or a prepositional phrase (on the first day of school). In these cases, the 

circumstance signals the point of departure for the experiences in the message. Additionally, an 

entire nominal group can also serve as a topical Theme (the man on the street; Peter, Paul, and 

Mary). According to SFL researchers, the rule is to identify only one topical Theme per clause, 

and the thematic potential of an English clause is not considered exhausted until reaching the end 

of the topical Theme (Butt et al., 2000). This means that if the clause begins with a textual or 

interpersonal Theme, analysis of Theme must continue until reaching a topical element. Once a 
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topical constituent has been identified, all remaining constituents can be consigned to the role of 

Rheme. 

To help the reader, the following example of explanatory text explains how the three 

types of Theme can come together. In this ‘Salsa text’, textual Themes are set in italics, 

interpersonal Themes are underlined, and topical (process, circumstance, participant) Themes 

are bolded: 

Ana, this recipe is an excellent choice. When choosing diced  

tomatoes, peppers, and garlic (circumstance), they (participant)  

make for a classic fresh salsa. Because you can serve it (process)  

with tacos or burritos, it (participant) is a very good condiment.  

Or, you can enjoy it (process) as a party dip with tortilla chips.  

Also, since you can serve it (process) with grilled or baked fish  

fillets, grilled chicken, steaks, and pork chops, salsa (participant)  

is a favorite side dish. 

 

The following table summarizes the three Themes in the ‘Salsa Text’:  

Table 2.5 

Summary of Themes in Salsa Text 

     Theme Sub-Theme Examples from Text 

 

     Textual  so; or; because; also; since 

 

     Interpersonal  Ana; you can 

 

     Topical   

  Process enjoy; serve 

 

 Circumstance when choosing diced tomatoes, peppers and garlic 

 

 Participants this recipe; they; you; it; salsa 

 
As I situate my study in previous SFL research, one more aspect of Theme becomes 

important to understand. In an analysis of Theme, Mood plays a substantial role in influencing 
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how a speaker begins a clause. The following sections explain the influences of Mood on choices 

of Theme. 

 Marked and unmarked Themes for different Mood types. When asking a question in 

the interrogative Mood, it is typical to begin with words such as what, where, when, why and 

how. More interesting to linguists, however, is the question that is asked in the declarative Mood. 

For example, you added the interest to the principal value? In cases such as these, the Theme 

choice is unexpected for the particular Mood which brings up the notion of markedness and its 

application to Theme. The following is a description of how to identify Theme in each of the 

three moods: (1) declarative, (2) interrogative, and (3) imperative. 

(1) Identifying unmarked/marked Themes in the declarative Mood (statements). In this 

Mood, the Subject is the element chosen as Theme unless the speaker has a reason for choosing 

something else. When departing from the typical subject/verb pattern, the clause becomes 

marked. 

 Unmarked Theme: We (topical Theme) worked together on math problems yesterday. 

 Marked Theme: Early yesterday (topical Theme), we worked together on math problems. 

 Even more marked Theme: What you were saying about the math problems (topical 

Theme), I do not understand. 

(2) Identifying unmarked/marked Themes in the interrogative Mood (questions). Since 

the interrogative is typically used when asking a question, the unmarked pattern reflects a clause 

that begins with a WH-word. Interrogatives are separated between polar (yes-no) questions and 

content interrogatives. The natural starting point for polar questions can be a finite verb (can, 

might, have, do), and the topical Theme is realized by the subject: 

 Unmarked Theme: What (topical Theme) problems should we do on the study guide? 
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 Marked Theme: On the study guide (topical Theme), what problems should we do? 

[NOTE: In asking a wh-question, the wh-word is the unmarked Theme (e.g., where, why, what, 

which, who, how).] 

 

(3) Identifying unmarked/marked Themes in the imperative Mood (commands). The 

typical function of an imperative clause is to give a command (e.g., do, put, give) or make a 

suggestion (let’s). When ‘you’ is not part of making a command, the unmarked Theme is the 

finite verb (e.g., give, don’t, let’s). When ‘you’ or a vocative begins the Command, it is 

considered a marked Theme: 

 Unmarked Theme: Give (topical Theme) me the study guide for the test. 

 Marked Theme: Saul (interpersonal Theme), you (interpersonal Theme) give me the 

study guide for the test. 

Research regarding Theme and Rheme. In realizing that teachers in history classrooms 

(teachers of primary languages other than English) needed support in order to develop students’ 

academic language development in a second language, Achugar, Schleppegrell, and Oteiza 

(2007) described professional development contexts in the U.S. where teachers engaged in SFL 

language analysis. In some of these workshops, teachers used SFL tools related to Theme in 

order to analyze students’ essays. SFL helped the teachers recognize, for example, students’ 

overuse of the same topical Theme in their writing. Because of this, the teachers could help 

students reorganize and add interest to their essay structures by suggesting other potential 

experiential elements with which to begin the clause. In addition to analyzing student work, the 

teachers wrote their own compositions and analyzed each other’s writing, thus strengthening and 

improving their own writing skills (Achugar, Schleppegrell, & Oteiza, 2007). With gaining skills 

related to a functional perspective on language, teachers can construct pedagogical interventions 

that build on and expand students’ language choices. 
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Summing Up the Three Metafunctions 

The previous section introduced the reader to how metafunctions connected to 

corresponding SFL tools of analysis and what each tool could identify in a text. First, the 

ideational metafunction uses language to represent experiences in two ways: (1) experiential 

meanings that encode experiences, and (2) logical meanings that show the relationships between 

them. Second, the interpersonal metafunction uses language to encode interactions – to show 

how participants defend their propositions, convey ideas about obligation and inclination, and 

express attitudes. Third, the textual metafunction uses language to organize the experiential, 

logical, and interpersonal meanings into a coherent whole (Butt et al., 2000). See Table 2.6 for a 

comprehensive recap of this information.  

SFL in Mathematics Education Research 

 

In this section, I review some of the ways scholars in mathematics education have used 

SFL to frame their research. For example, some researchers have used SFL to analyze and frame 

teachers’ talk (e.g., Cirillo et al., 2014; Herbel-Eisenmann, Steele & Cirillo, 2013; Schleppegrell, 

1991) while others have focused on students’ talk (Bills, 1999; Rowland, 1999). Some research 

has analyzed the mathematical and everyday registers used in classrooms (e.g., Chapman, 2003; 

Schleppegrell, 2007) and others have applied linguistic tools to written mathematics texts, 

including textbooks and student work (Accurso, Gebhard, & Purington, 2017; Burton & Morgan 

2000; Herbel-Eisenmann, 2007). Mathematics education research has also used SFL in 

acknowledging issues related to equity in discourse (e.g., Herbel-Eisenmann, Choppin, Wagner, 

& Pimm, 2011; O’Halloran, 1998; Schleppegrell, 2012).   
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Table 2.6 

 

Metafunctions and SFL Functional Tools of Analysis 

 

                   IDEATIONAL                        INTERPERSONAL            TEXTUAL 

 

Function for realizing 

meaning through experiences 

Functions for realizing meaning 

through logical connections 

Function for realizing meaning 

through roles, relationships, and 

attitudes 

Function for realizing meaning 

through structuring messages 

in text 

 

Analyzed through using SFL 

tool of transitivity to identify: 

 

 

 Process Type (verb) 

- material 

- mental 

- verbal 

- relational 

 

 Participant (subject) 

 

 Circumstance (time, 

place, cause …) 

Analyzed through using SFL 

tool of clause complex to 

identify: 

 

 Expansion types 

-   elaboration (=) 

-   extension (+) 

-   enhancement (x) 

 

and two types of taxis to 

identify: 

 Parataxis: 

- independent 

meanings between 

clauses 

 

 Hypotaxis: 

- dependent meanings 

between clauses 

Analyzed through using SFL 

tools of Mood, modality, and 

modulation to identify: 

 

 Clause structure (Mood) 

- declarative 

- interrogative 

- imperative 

 

 degrees of certainty, 

usuality (modality) 

-  exchanges of 

information 

 

 degrees of inclination, 

obligation (modulation) 

- exchanges of goods 

and services 

Analyzed through using SFL 

tool of Theme/Rheme to 

identify: 

 

 Focus for point of     

     departure, beginning  

     the clause – familiar  

     information (Theme)  

         

 New information in 

which Theme is 

developed or realized 

(Rheme) 
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In researching and analyzing interactional discourse, there have been several different 

approaches. For example, Brophy and Good (1973) used a coding system that identified certain 

kinds of interactional functions such as directive, promises, and requests. A limitation of these 

codes, however, was in assuming that at a given moment, the actions of an individual would 

have a single, primary meaning rather than multiple (and possibly contradictory) meanings 

(Erickson, 2006). In another approach, conversational analysis has been interested in how 

speakers obtain a turn at talk. The emphasis in this type discourse analysis is on the speaker’s 

capacity to improvise action with others from moment to moment (Erickson, 2006). In a third 

approach, multi-modal discourse analysis (contextual analysis), both verbal and non-verbal 

phenomena are represented together in order to show their inter-relations in real time (e.g., van 

Leeuwen & Jewitt, 2000).  

SFL is different from other frameworks because of its semantic complexity. SFL allows 

for ideational, interpersonal, and textual meanings to be fused together (Eggins, 2004). In this 

semiotic system, the grammatical use of language becomes its own coding system (nouns, verbs, 

adjectives, adverbs). In examining semantic units at levels of clauses and words, researches have 

been able to illuminate important aspects of language use in mathematics – for example, the 

learning of content, interpersonal positioning of students due to roles and relationships, and the 

learning of ‘how to do school’ (Herbel-Eisenmann & Otten, 2011). While not all discourse 

analysis (including those framed with SFL) is conducted at a fine-grained level (clause-by-

clause, word-by-word), doing so becomes important when examining the cohesive nature of a 

text’s meanings. This is because researchers can find referential links between a single word and 

entire paragraphs of preceding text (Eggins, 2004). Items cohesively linked do not have to 

necessarily be next to each other in the text as a word in the first clause of a text may have a 
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lexical link with a word (or words) used much later on (Eggins, 2004). Therefore, examining the 

use of lexical items (nouns, verbs, adjectives, adverbs) and chains of clauses is critical to 

understanding how speakers relate a text consistently to their chosen area of focus, or field 

(Eggins, 2004). For example, in looking to map semantic structures of mathematical content, 

Herbel-Eisenmann and Otten (2011) used SFL to examine classroom text for ‘webs of 

relationships’ among and between ideas (Lemke, 1990). Herbel-Eisenmann and Otten (2011) 

were able to trace through thematic mappings lexical chains of key mathematical ideas at the 

word level (e.g., base, height, area). It is important to note that in this type of discourse analysis, 

key ideas (and concepts) are only meaningful in terms of their relationships to other ideas and 

concepts (Herbel-Eisenmann & Otten, 2011). While a time-consuming and tedious task, SFL can 

uncover meanings possibly missed with using other methods. As Eisenmann & Otten (2011) 

determined, there were similarities and differences in the ways students use mathematical words 

which raised questions regarding whether teachers were aware of subtle shifts in meanings in the 

ways students use those words. 

Many mathematics education researchers have imagined “new possibilities for 

relationships between people, mathematics, and the globe” (Gutierrez, 2013, p. 37). As the 

interpersonal metafunction provides linguistic resources for creating and maintaining social 

relationships, many education researchers have used SFL tools in examining interpersonal 

classroom discourse. Martin (2002) has stated that some of the most important developments in 

analyzing discourse have had to do with interpersonal meanings. It seems that the literature is 

richer in studies that have examined interpersonal and ideational meanings, and less rich in those 

that have researched textual meanings. To partially explain, Martin (2002) has suggested that this 

may be because ideas related to interpersonal and ideational meanings can open up pathways 
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from grammar to finding meanings in context that had not been available before. Mathematics 

education researchers have drawn on Halliday’s (e.g., 1985) work on Mood, speech functions in 

order to develop a deeper understanding of information flow and exchanges of goods and 

services in between teachers and students (interpersonal meanings). Additionally, SFL has 

provided the tools needed to analyze the ways students experience learning mathematics, how 

they experience the logical and reasoning aspects of learning mathematics (ideational meanings). 

I begin a review of SFL in mathematics education by looking at studies of the interpersonal 

metafunction.  

Educational Research with the Interpersonal Metafunction 

In line with the interpersonal metafunction providing linguistic resources for creating and 

maintaining social roles and relationships, Eggins and Slade (2005) presented a model of speech 

function designed for analyzing initiating moves and responses in casual conversation. Scholars 

in mathematics education have used this model in their research of interactions in mathematics 

classrooms. 

Classroom interactions. Zolkower and Shreyar (2007) explored a teacher’s choices of 

major speech functions while guiding students in an open-ended search for patterns in a 

triangular arrangement of numbers. Related to Mood are the giving and demanding functions of 

speech – specifically, the four major speech functions of: (1) giving information (statement); (2) 

giving goods and services (offer); (3) demanding information (question); and (4) demanding 

goods and services (command). Zolkower and Shreyar (2007) determined that the teacher, Ms. 

L. often adopted a demanding speech role – for example, commanding students to …work on 

only one problem today and in your notebooks, copy this down. In addition to these types of 

often-used commands, Ms. L. also made statements to guide her students in their search for 
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patterns (e.g., okay, but you are missing a lot of patterns). Viewing these interactions through a 

lens of functional grammar revealed that Ms. L took on a commanding role, herself, in directing 

students regarding their own roles in solving the task. And while part of this commanding role 

focused on telling students what to do, the other part served to guide student participation by a 

thinking-aloud conversation.  

Interpersonally, by examining each clause in the text for the speech function, Zolkower 

and Shreyar (2007) were able to understand how exchanges of speech roles were communicated 

between Ms. L. and her students. In examining Ms. L’s use of the imperative Mood, SFL 

permitted the researchers to analyze the inner grammar of classroom interactions so as to 

“illuminate the complexities and subtleties in the teacher’s mediating role” (p. 200). Further, the 

researchers concluded that while Ms. L.’s authoritative manner may have seemed un-conducive 

at the surface level, her lexicogrammatical choices were successful in guiding the sixth graders 

in thinking aloud together about algebraically significant patterns in the number array (Zolkower 

& Shreyar, 2007).  

In another study which also examined the ways a middle-school teacher engaged students 

in instructional conversation, Herbel-Eisenmann and Schleppegrell (2008) set out to learn more 

about how different choices of lexicogrammar positioned students to be mathematical thinkers. 

The teacher in this study directed students’ attention by asking them to think reflectively along 

with her about the task-at-hand. The teacher used personal pronouns as she asked herself (out 

loud for the students to hear), what question would I be asking myself in my head as I start that 

problem? [An additional section on pronouns follows later in this chapter.] In this study, SFL 

revealed a different type of classroom interaction – a teacher’s conversation with herself to 

which the students were privy. This type of explicit language move provided a way for the 
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teacher to state her expectations for appropriate mathematical explanations from the students; 

and it also helped to set the stage for further negotiations between the teacher and her students 

towards helping them think and reason mathematically (Herbel-Eisenmann & Schleppegrell, 

2008).  

Negotiation. Within SFL, the system of negotiation is concerned with resources for 

exchanging information and goods-and-services in dialogue (Martin, 2002). Gonzalez and 

DeJarnette (2012) used the system of negotiation in order to focus on how meanings were 

negotiated (or exchanged) between a teacher and students during a geometry review session. In 

coding seven discourse moves using SFL tools of expansion and clause complex, the researchers 

could understand the ways the teacher made important information about the task-at-hand 

explicit. For example, in the following text, the teacher carefully laid out everything she knew 

about the task. And while seemingly important to helping students talk about measures of 

particular angles, it was fairly clear to Gonzalez and DeJarnette (2012) that the teacher was the 

primary knower (or actor) in the exchange. 

So if I’ve got a tangent that’s across here, and a secant that comes  

off here, and I’m gonna call this angle 3, and I’m gonna say that this 

 one right here is 120 degrees, what could we say about the measure  

of angle 3?  

 

Through their SFL analysis, Gonzalez and DeJarnette (2012) concluded that the teacher 

had more agency, and that the negotiation pattern was scripted with fewer opportunities for 

students to have input in the content of the review. The researchers suggested that studies of this 

type could help highlight ways for teachers to manage classroom discussions. One potential way 

of accomplishing this could be by helping students learn to ask for clarifications, thus enabling 

teachers to craft responses contingent on students’ understanding (Gonzalez & DeJarnette, 
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2012). Aiding students in their construction of meaning supports a major component of SFL 

theory, one that views language as always being meaning-oriented. 

 Appraisal. Another major development in interpersonal discourse semantics has been the 

emergence of appraisal theory (Martin, 2000). Mesa and Chang (2010) used engagement analysis 

to determine to what degree speakers in a college mathematics course would acknowledge prior 

speakers. For example, would they stand with or against, be undecided or neutral regarding 

verbal contributions made by previous speakers? In analyzing transcripts of two undergraduate 

mathematics lessons, the researchers determined that while Class A (general mathematics topics 

course for non-math/science majors) appeared lively and interactive with courteous exchanges 

focused on the content, the instructor’s discursive strategies provided limited dialogic space for 

interactions. In opposition to this, students in Class B (an elective calculus course) experienced 

fewer fact statements given by the instructor. The instructor in Class B would even allow for 

long lapses during which he said little. In connecting their findings to the framework of appraisal 

theory, the Mesa and Chang (2010) determined that the students could not acknowledge 

instructor B’s spoken words, mainly because he often did not speak. This caused Class B 

students to engage in discussion with each other, which gave them more opportunities to exert 

their agency in making decisions. The students in Class A, however, were given stated facts by 

the teacher, to which they agreed, leaving limited dialogic space (Mesa & Chang, 2010). The 

researchers suggested that by receiving less definitive statements and information, the students in 

Class B had to ‘take stock’ of what they had and what was asked for (or given) in order to 

proceed.  

This study demonstrated the importance of conducting discourse analyses at fine-grained 

levels such as offered by SFL. Both classrooms seemed to be settings in which students were 
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engaged in the mathematics. However, through analysis at a clausal level, Mesa and Chang 

(2010) determined that “even in seemingly highly interactive settings, there may be little room 

for students to include their own perspectives or voices into the dialog” (p. 97).  

 Modality and Modulation. Linguists use the term ‘hedges’ to describe words that 

indicate uncertainty. Strong modal verbs that lack hedging suggest that mathematical knowledge 

can be and ought to be expressed with certainty (Herbel-Eisenmann & Wagner, 2007). Verbs 

such as can, and will express more certainty than those that communicate weaker conviction 

such as would and should. Modalization is used in propositions for realizing various degrees of 

probability (possibly, probably, certainly) as well as usuality (sometimes, usually, always) – 

therefore, covering a semantic space between is and isn’t. Modulation is used in proposals for 

realizing degrees of obligation and inclination between do and don’t (Eggins, 2004; Zolkower & 

Shreyar, 2007). Using modulated imperative structures is a way of using language to get people 

to do things in a way that tempers the exchange of interpersonal meanings (Eggins, 2004). 

Potentially for that reason, the teacher in the Zolkower and Shreyar (2007) study, used both low 

and high-modulated demands in commanding students to search further for additional numerical 

number patterns. The teacher also moderated her use of the imperative Mood by using words 

such as maybe and possibly. Beginning messages in this way has the potential to open a door for 

further discourse possibilities, thus de-centering the teacher’s role as sole authority.  

Personal pronouns. The use of personal pronouns in classroom discourse has the 

potential to be understood by students in different ways, resulting in either opening up or closing 

down further discussion. Rowland (1999) explored both intended and realized meanings made 

through the ways mathematics teachers used pronouns in their discourse with students. 

Rowland’s (1999) work suggested that an analysis of uses of ‘we’ could reveal relationships that 
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are either inclusive (you and me) or exclusive (we meaning more knowledgeable others). In these 

ways, the word we could reveal who was being thought of as involved in mathematical thinking 

and doing. Asking questions such as what do we take from the tens column? could effectively 

associate the teacher with a select and powerful group from which students might feel excluded 

(Pimm, 1987). This may result in discouraging and devaluing any sense students might make of 

the mathematics (Rowland, 1999; Wagner, 2007).  

However, other researchers have suggested ‘affective bonds’ could be strengthened 

between teacher and students by using an informed use of the word we. For example, in a study 

of discourse during inquiry-based instruction, Oliveira (2010) found that we, used as an inclusive 

pronoun, had the potential to reduce a teacher’s authoritative role and establish cooperative 

interactional environments. Further, a teacher’s use of I and you could position students as 

partners (I would like to hear what you think) or as subordinates (this is what I want you to do) 

(Oliveira, 2010).  

Summing Up Interpersonal Grammar 

The linguistic resources afforded by the tenor and interpersonal grammar are organized in 

the systems of speech roles and functions, mood, polarity, and modality. Interpersonally, the 

clause serves the communicative function of an exchange, whether of information or goods and 

services (Halliday, 1994a). Examinations of classroom discourse through these systems can 

reveal, for example, the ways that: (1) students are positioned as mathematical thinkers (e.g., 

Herbel-Eisenmann & Schleppegrell, 2008); (2) students are afforded room to include their own 

‘voices’ in the dialogue (e.g., Mesa & Chang, 2010); (3) teachers use Mood and modality to get 

students to do things (e.g., Zolkower & Shreyar, 2007; and the ways that a teacher’s use of 

personal pronouns can position students and either open up or close down discussions.  
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While all three metafunctions occur simultaneously in every text, researchers have found 

it necessary to focus on certain aspects of the metafunctions to better understand particular 

features of language use in a context. Missing in studies of this nature, however, is what Martin 

(2002) has referred to as a ‘full metafunctional spectrum of meaning’. This broader look across 

all three metafunctions can help reveal to a fuller extent what meanings are made and how they 

are made. At times, the meanings of a text are obvious; but possibly so obvious, that they are 

difficult to notice (Thompson, 2004). This can be the case – that what someone is trying to say is 

so evident, it gets missed. Of course, there are other cases in which meanings are obscured and 

only brought to notice by a detailed analysis (Fontaine, 2012). Regardless, whether meanings are 

obvious or obscured, they can be missed without a detailed analysis for each clause across each 

strand of meaning. In this way, each clausal strand of meaning can be considered in terms of 

potential linguistic patterns and lead to findings interpreted at a deeper level of understanding 

(Fontaine, 2012).  

The ‘Interpersonal Gateway’ Bridging Interpersonal Meanings with Ideational Meanings 

The formation of an interpersonal gateway (Halliday, 1993) can reveal connections 

between two metafunctions – that is, how interpersonal meanings can lead to meanings related to 

ideational experiences and logic. Shreyar, Zolkower, and Perez (2009) used this idea to frame a 

study in a sixth grade classroom as a teacher led a whole-group discussion that involved 

comparing sale prices within an imaginary shopping scenario. By ‘thinking aloud together’ the 

teacher guided her students were guided to think about the mathematics of comparing prices 

proportionally (ideational meanings). The researchers wanted to understand how the teacher’s 

formation of a metaphysical gateway of teacher-guided interactions led to an unpacking of the 

task’s mathematical meanings by the students. 
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In their analysis, Shreyar et al. (2009) first examined the interpersonal grammar of the 

whole-group, coding each clause for speech function and Mood. They found that the teacher’s 

questioning played a pivotal role prompted an attention to the teacher’s choices of grammatical 

subject and verb tense. Next, they analyzed the text’s ideational grammar, focusing on the 

processes (specifically, relational) construed by the teacher and students together. As a full 

metafunctional spectrum study, Shreyar et al. (2009) lastly considered the textual grammar, 

paying close attention to the teacher’s use of conjunctive resources for expanding meanings (e.g., 

in other words, for example, that is, I mean, and, or, but, instead, so, then, and now). As the 

researchers looked across all metafunctions, they found that the teachers’ language choices 

fostered widespread student participation, allowing for a thinking-aloud negotiation of ideas 

regarding the topics of percent and proportion. This research helped to explain how the teacher’s 

semiotic mediation of the conversation created a space for the “active involvement of students in 

the development of ideas,” and an interpersonal gateway “for unpacking the overly concise 

language of percent (Parker & Leinhardt, 1995, p. 472).  

The following section centers on studies that have used SFL tools to focus on ideational 

meanings, moving away from interpersonal and full-metafunctional spectrum analyses. 

Educational Research with the Ideational Metafunction 

Meanings related to experiences and logic align with the ideational metafunction 

(Halliday, 1994a) – specifically, experiences of what is being talked about as related to the 

specific content of the interaction (Herbel-Eisenmann & Otten, 2011). While fewer mathematics 

education researchers have taken up the ideational metafunction framework (as compared with 

that of the interpersonal framework), the following section reviews some important contributions 

of studies in mathematics education.  
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Experiential meanings. To begin, the research of Lemke (2003) was influential in 

drawing on SFL theory to focus on the ways that mathematical knowledge is experienced and 

constructed. Lemke (1995, 2003) developed the notion of thematic patterns which are patterns of 

meaning built up by teachers and students as particular topics are developed in mathematics 

classrooms. When students use a different thematic pattern from the teacher, they are also 

experiencing and thinking about those patterns in different ways (Lemke, 1995, 2003); and the 

movement from what a teacher says to what a student learns is often a subtle shift in word 

meaning (Herbel-Eisenmann & Otten, 2011).  In SFL studies of thematic patterns, researchers 

can better understand the ways that students seek to find meaningful links between words. As an 

example, Chapman (2003) applied these insights in her study of an Australian mathematics class. 

As the students worked to find meaningful links between the words ‘factor’ and ‘factorise’, they 

linked the two ideas of: (1) factorising a number is turning it into factors: and (2) eight times one 

is eight factorized. From this, Chapman noted that by bringing out these two ideas, a discussion 

regarding what is and what is not a factored number ensued, which then led to other thematic 

developments such as the concept of a multiple. By uncovering thematic patterns in the 

mathematics, Chapman (2003) could represent semantic structures of mathematical content 

through the discourse. 

Similar to the previous thematic study, Herbel-Eisenmann and Otten (2011) investigated 

students’ uses of the geometry words and how those words were used in semantically related but 

distinct ways. In addressing a concern that discourse analysis was too often content-free, Herbel-

Eisenmann and Otten (2011) determined that thematic analysis could provide a way to represent 

structures of meaning in the mathematical content. By focusing on the ideational metafunction, 

Herbel-Eisenmann and Otten (2011) traced thematic patterns across two different geometry 
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classrooms (grades 6 and 7). In drawing content comparisons between classrooms episodes, the 

researchers could identify potential student misinterpretations. For example, they noted that 

students experienced subtle shifts in the meanings of words such as base and height. These 

words shift in meaning from numerical quantities (extent) and to that of particular line segments 

(entities). Herbel-Eisenmann and Otten (2011) suggested that uncovering these shifts with a 

thematic analysis could, from a practical perspective, help a teacher anticipate such student 

difficulties and confusions, an important part of the planning process and development of 

curriculum materials. Additionally, this type of detailed SFL analysis could help researchers 

“unearth the content in ways that could help…to write good interview tasks and probes and to 

look more closely at the ‘messy’ discourse that happens between teachers and students” (Herbel-

Eisenmann & Otten, 2011, p. 481).   

 Logical meanings. Current curriculum initiatives have called for the development of 

classroom communities in which communication about mathematics is a central focus. Within 

these proposals, mathematical discourse involving explanation, argumentation, and defense of 

mathematical ideas has become a defining feature of a quality classroom experience (Walshaw & 

Anthony, 2010). In a discourse study of proof, Gonzalez and Herbst (2013) used conjunctions as 

linguistic markers to show how a teacher and students in a ninth grade honors geometry class 

could construct logical connections (ideational metafunction) and organize the flow of an oral 

argument (textual metafunction). In tracking the making of an oral proof, Gonzalez and Herbst 

(2013) identified the linguistic resources that enabled the teacher along with the students to 

verbally construct a proof. Specifically, they identified conjunctions that would (1) explain 

reasons justifying a statement (by, so, because, since, therefore); (2) denote time or particular 

sequence of events (then, once, when); and conjunctions that would (3) indicate comparison (as, 
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like, instead of). By classifying the ways conjunctions were used, Gonzales and Herbst (2013) 

could then identify their functions. For example, in the excerpt below, because signals a function 

of justification, knowing that sides of two triangles are equal in length 

 Okay, I know these sides are equal…because (stating the reason why there  

is a pair of congruent sides in two triangles) it’s part of both triangles. It’s part 

 of this one, and it’s part of this one. 

 

In examining the teacher’s use of logical links, Gonzales and Herbst (2013) could better 

understand the ways that conjunctions function to connect components of a mathematical 

argument (ideational meanings) and serve to organize the flow of discourse (textual meanings). 

By tracking the development of the proof, the researchers determined they could explicate the 

mathematical content of the proof. 

Summing up Ideational Grammar 

The linguistic resources afforded by the field and ideational grammar are organized in the 

systems of transitivity and clause complex. Ideationally, the clause serves to reveal what 

participants are doing under what circumstances. Ideational experiences can include experiential 

meanings as well as logical relationships. Studies of discourse through examining experiences 

and logical relationships have revealed, for example, the ways that: (1) language can be used to 

develop mathematical themes and relate those themes to each other (e.g., Chapman, 2003);  

(2) students experience shifts in the meanings of mathematics-related words (e.g., Herbel-

Eisenmann & Otten, 2011); and (3) linguistic tools can map logical thinking towards mapping 

the mathematical content of a constructed proof (e.g., Gonzalez & Herbst, 2013).  

Research studies such as those listed above have increased understanding regarding the 

ways experienced teachers facilitate mathematical discourse for content understanding. And 

while some research has focused on preservice teachers (e.g., Accurso, Gebhart, & Purington, 
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2017), much more is needed – especially research that centers on preservice teachers’ use of 

language in classroom in real time. Understanding more regarding how preservice teachers use 

language in discourse with students has potential for bringing linguistic awareness to teacher 

preparation. Specifically, much still needs to be learned about the ways preservice teachers 

facilitate classroom discourse so that the mathematics does not get lost. 

Educational Research with the Textual Metafunction 

Some research has related textual aspects of discourse to ideas of texture or cohesion 

(e.g., Gonzales & Herbst, 2013) and to how particular ideas play out over time (Herbel-

Eisenmann & Otten, 2011). However, few mathematics education studies have used solely the 

SFL analytical tools of Theme and Rheme to analyze text. This is understandable due to the 

complicated and somewhat confusing nature of Theme analysis, as each clause may have up to 

three different Themes (textual, interpersonal, and topical). However, in one full metafunction 

spectrum study, Zolkower and de Freitas (2012) did use Theme and Rheme (in part with other 

metafunctional tools) in a study that unpacked the different kinds of meanings simultaneously 

realized in a conjoined, teacher-guided mathematics text. After introducing a pattern of marked 

pathways between the letters A, B, C, D, and E, a sixth grade teacher facilitated a whole group 

discussion about potential meanings of the pattern. In their analysis of the teacher’s use of 

Theme, Zolkower and de Freitas (2012) noted the following (see Table 2.7): 

 Table 2.7 

Use of Textual Themes 

Theme Type Examples of Use Function/Focus of Theme 

 

Continuative Textual ok, well to relate the teacher’s 

contribution to previous 

contributions given by the 

students 



64 

 

 

Conjunctive Textual and, but, so to link clauses together in 

contrastive and causal 

relationships 

 

Interpersonal Textual I wonder, I think,  to modalize an upcoming 

conjecture 

 

Topical Textual since I don’t have the key… 

(circumstance) 

maybe we… (participant) 

you…(participant) 

 

to mediate using I and we 

between the students (you as 

in you all) and the 

mathematical task-at-hand 

  

 As discussed earlier in this chapter, the initial position of Theme gives it a special status 

within the clause because it can help researchers understand how a speaker focuses and organizes 

a message. Zolkower and de Freitas (2012) suggested that by beginning with the particular 

choices of textual, interpersonal, and topical Themes, the teacher contributed to the coherence 

and success of the message. Additionally, the researchers noted that particular choices of Theme 

helped to clarify and possibly cue the students as to ‘who was doing (and would be doing) what’ 

during the activity.  

Tracking Theme choices is important in its relationship to the thematic development in a 

text. While the first clause (or clause complex) will probably contain all new meanings, the 

choices of Theme for the following clauses should not be unexpected (Butt et al., 2000); that is, 

there should be some meaningful connection to information stated in previous Themes and/or 

Rhemes. In one way, this SFL tool allows researchers to follow the development of a text by 

examining how elements from the Rheme of one clause are placed into the Theme of subsequent 

clauses. This can aid researchers in uncovering Thematic shifts, potentially leading to a lack of 

cohesion. 
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Summing up Textual Grammar 

The linguistic resources afforded by the mode and textual grammar are organized in the 

grammar of Theme and Rheme. Textually, the clause serves to use language to organize 

experiential, logical, and interpersonal meanings into a coherent whole (Butt et al., 2000). 

Textual meanings include those experiences classified as textual, interpersonal, and topical. 

Studies including examinations of Theme have revealed, for example, how a teacher focuses and 

organizes a message (e.g., Zolkower & de Freitas, 2012). Other studies have addressed issues of 

thematic patterns and progressions (e.g., Chapman, 2003; Herbel-Eisenmann & Otten, 2011).  

However, there remains much more in this area that could be studied. While Zolkower 

and de Freitas did examine a teacher’s mediating role through her choices of Theme, few other 

additional studies have done so. Moschkovich (2010) has suggested that the way that students’ 

mathematical ideas are shaped is directly related to the interactions in which they participate. 

Without a cohesive message, students may not be able to follow a teacher’s messages which may 

result in their hesitancy to engage and interact in discourse about the mathematics.  

Concluding Thoughts and Comments 

 

The literature highlighted in this chapter has demonstrated that the strength of SFL work 

on discourse lies in its relatively well-developed descriptions of functional grammar (Martin, 

2002) and its adaptability to use in mathematics classrooms as a research methodology. In 

explaining how a text comes to mean what it does, research in mathematics education has used 

SFL and given exemplars of how SFL tools can unpack interpersonal, ideational, and textual 

meanings simultaneously realized in classroom conversations. The studies reviewed in this 

chapter have contributed to a collective understanding of the complex processes through which 

people make language choices involving face-to-face interactions, represent their inner- and 
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outer-world experiences, and enact social roles and relationships (Zolkower & de Freitas, 2012). 

The following gives one final look at the three metafunctions and recaps studies that have used 

them. 

Theory from linguistics has been helpful in illuminating interpersonal interaction within 

the contexts of mathematics teaching and learning, and in particular, the positioning of students 

and teachers in relation to others and the discipline (Jablonka, Wagner, & Walshaw, 2012). 

Mathematics education has drawn on various theories of discourse in order to clarify multiple 

perspectives on mathematics teaching and learning. Following Halliday’s (1985) social 

semiotics, a powerful group of SFL tools for understanding how people use language for various 

purposes and effects has been developed. Morgan (2006) contributed an introduction of social 

semiotics to mathematics education. Following this, other various scholars have used SFL tools 

with the purpose of identifying research questions that these tools can help to answer. SFL tools 

have been useful for analyzing transcripts in order to identify who (or what) is doing things in 

learning contexts, as well as the objects of mathematics in these contexts (Jablonka et al., 2012). 

The studies reviewed in this chapter have been important towards understanding the ways 

in which teachers make meanings while ‘orchestrating’ discourse in mathematics classrooms. 

And the ways teachers make meanings (especially interpersonal meanings) has been well 

addressed, illustrating a variety and richness in the insights available through the tools of 

functional grammar. However, there are still gaps which my work will help to fill. Even though 

Accurso, Gebhard, & Purington (2014) analyzed the ways that 55 secondary preservice teachers 

in a mandated professional development course used SFL to respond to students’ writing of 

mathematical explanations, few studies (if any) have examined preservice teachers as they 

facilitate mathematics discourse of small groups of secondary mathematics students. Studies 
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reviewed in this chapter have focused on the speech patterns of practicing teachers, and I surmise 

that there is room for further studies of how novice teachers use language in-the-moment to 

convey meanings in classrooms.  

Secondly, while SFL studies in mathematics education have seemingly embraced SFL 

theories of language use, a majority of studies have tended to be selective in employing analytic 

parameters. For example, Rowland (1999) and Bills (2002) examined pronoun use, and in one 

study, Schleppegrell (1991) narrowed her examination of language use to only one word – 

because. And while it is understandable that some researchers have found it necessary to focus 

on certain metafunctional aspects in order to better understand particular features of language use 

in context (e.g., Herbel-Eisenmann & Otten, 2011), I have chosen to use a wider approach across 

the three metafunctions. In this way, my work may provide an even deeper understanding of 

what meanings preservice teachers make and how they make those meanings – that is, where the 

meanings come from grammatically, and what are some of the implications they may carry with 

them (Eggins, 2004).  

Research Questions 

 

4. In what ways do student teachers of secondary mathematics guide exchanges of meanings 

(interpersonal, ideational, textual) while facilitating small-group, problem-solving 

activities in high school algebra classes? 

5. What meanings do student teachers make with their choices from the available linguistic 

resources of Transitivity, Theme, and Clause Complex?  

6. In what ways do exchanges of interpersonal, ideational, and textual meanings connect to 

student teachers’ choices of lexicogrammar?  
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CHAPTER THREE: METHODS AND PROCEDURES 

 

In this chapter, I describe my methodology for a qualitative study that investigated the 

ways student teachers make meanings through choices of language. The methodology described 

here has allowed me to examine the ways student teachers draw from available linguistic 

resources in order to facilitate meaningful verbal exchanges with small groups of algebra 

students. My interest in this study developed through my own teaching experiences in secondary 

and post-secondary mathematics classrooms – realizing that I was not always able to make my 

intended meanings clear. While I clearly understood what I was saying, just like Alice, my words 

sometimes did not say what I meant for them to say. In my increasing realization of how 

important language choices are to communication in the classroom, my interest in discourse 

continued during my graduate studies while working with preservice teachers. I begin this 

chapter by describing theoretical perspectives that informed this study. 

Theoretical Perspectives 

Combining methodologies has advantages in research by facilitating greater and 

potentially more holistic depths of inquiry when using qualitative techniques (Anaf, Drummond, 

& Sheppard, 2007). Separately, case study methodology offers a unique form of learning that 

supports and explains particular contexts about teaching and learning (Darling-Hammond, 

Hammerness, Grossman, Rust, & Shulman, 2005); and SFL methodology permits an 

examination of the ways people use systems of language as a resource to accomplish specific 

purposes (Halliday & Hasan, 1989). However, the combined use of case study with SFL remains 

largely unexplored in mathematics education research. In part, the difficulty in establishing a 

case study/SFL model lies in the scarcity of literature to which I can refer. While articles in 

mathematics education have applied case study strategies (e.g., Putnam, Heaton, Prawat, 
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Remillard, 1992; Wood, Cobb, & Yackel, 1991) and SFL research (e.g., Herbel-Eisenmann, 

2007; Schleppegrell, 2012), little exists about how uniting these approaches can be beneficial 

and worthwhile towards understanding classroom discourse. I have not identified any research 

that has combined the two approaches as an exemplar, inferring a scarcity of literature that uses 

both approaches together. Here, I briefly discuss multiple case study methodology, functional 

grammar analysis, and why pairing these two methodologies was appropriate for this study. 

Case Study Methodology 

Studying language patterns can provide an effective process for analyzing multiple cases 

(Stake, 2013). In allowing for a multiple case study analysis, I built my cases around examining 

different metafunctions (and resulting potential meanings) across all three student teachers. 

Multiple case studies enable comparison as well as complexity and detail of the unusual case to 

be studied in depth (Anaf, Drummond, & Sheppard, 2007). So, in using a multiple case 

approach, I sought to find what was common and what was particular about the linguistic choices 

of each case. Stake (1995) has thought of the case study researcher as an interpreter and/or 

gatherer of interpretations which requires a report that constructs the reality or knowledge 

gathered through investigation. Through my interpretations (or explanations) of how the cases 

made metafunctional meanings, I aimed to find ways of illustrating something important to 

classroom instruction discourse practices. 

Functional Grammar (SFL) 

 Functional grammar (e.g., Halliday, 1975, 1978, 1994; Halliday & Hasan, 1985; Halliday 

& Martin, 1993; Halliday & Matthiessen, 2004) is based on the premise that context and 

language use are closely related. Within SFL, language is not just vocabulary and grammar, but a 

system of resources for making meanings (Lemke, 1990); and people interpret and make sense of 
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these resources based on their experiences and on an understanding of the situations in which 

they find themselves. SFL is appropriate for this study because it permits a fine-grained analysis 

of this system of resources at the word and clausal levels. SFL is also appropriate to the study of 

preservice teachers and their classroom experiences as student teachers. 

Pairing Case Study with SFL  

As previously noted, a pairing of the two methodologies can potentially add to what we 

already know about discourse in the mathematics classroom. Since both methodologies share an 

emphasized interest with in-depth analysis, it seemed natural to pair the two methodologies for 

this study. In the remaining sections of this chapter, I first describe some context and initial 

analyses of my study. I explain how I transitioned from a broad application of all three 

metafunctions across the cases to an in-depth analysis which paired one metafunction with one 

particular case. That is, I explain how I decided which metafunction to pair with which student 

teacher. Then, in presenting my participants, I review some observations from the methods 

course along with a brief explanation of each student teaching placement. Last, I describe in 

detail my sources of collected data, and how I used and analyzed these data.  

Methods 

Context 

 I served as a university supervisor for four student teachers. Of the four, three agreed to 

be part of my study, knowing that I would also be evaluating their progress in my supervisory 

role. These three student teachers, Aaron, Gabe, and Penny consented to be participants in my 

study. To collect data, I visited each student teacher three times on three separate days – 

approximately 3 to 4 weeks between visits. I observed and collected video data from one of the 

student teachers’ classes on each of those visits [Note: I chose which class to observe as a matter 
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of convenience due to schedules and time.] Over the nine visits, I collected 67 video clips, 

averaging approximately 3.5 minutes for each clip. Clips resulted from turning on and off the 

camera as I followed the student teacher moving from group to group. Upon reviewing the 67 

clips, I was able eliminate approximately half of them because of being too short in length and 

having limited discourse, student engagement, and contribution of ideas.  

Initial Analyses 

 I transcribed verbatim the remaining 36 video clips. Then, in order to gain a general sense 

of how language was used, I used Atlas.ti software with each of the 32 texts to code and quantify 

the student teachers’ choices of Mood, Modality, pronouns, processes, Clause Complexes, and 

adjuncts (see Appendix A for sample analysis of Mood). In quantifying each of these linguistic 

choices, I learned, for example, that the student teachers differed in the number of questions 

asked, commands given, statements made, etc. This caused me to wonder why, which led me to 

notice some ‘interesting aspects’ related to the mathematics in each of three tasks given to the 

students. In my reading of the 36 texts, certain themes began to emerge. First, while the students 

seemed confused by some aspects related to all the tasks, I noted that some points of confusion 

seemed to stand out – and for different reasons.  

Mathematical Tasks Chosen by the Student Teachers 

Aaron. I found the Flower Task to be the most interesting of Aaron’s tasks. Aaron 

initially chose this task in order to help the students build conceptual understanding of 

exponential growth (written reflection). However, it took almost all the students most of the class 

period to solve what Aaron assumed would be more of a quick, opening exercise (written 

reflection). [Note: the Flower Task is described in detail in Chapter Four]. As I observed from 

the Atlas.ti software analysis, Aaron asked a lot of questions and suggested a lot of modulated 
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commands which seemed to tie in with uses of interpersonal grammar and the SFL tools of 

Mood and Modality. Possibly, because Aaron did not want to tell students any answers, he chose 

to use questions and commands to guide students’ thinking along more intuitive lines. From this 

observation, I wanted to learn more the interpersonal meanings resulting from Aaron’s choices of 

Mood and Modality. Choosing to focus on one task (Flower Task) and one day of collecting data 

(see Table 3.3) allowed my SFL analysis to be more ‘do-able’ (Marshall & Rossman, 2011); it 

also allowed me to narrow 11 of Aaron’s remaining texts (11 out of the 36) down to five. For 

these reasons, I chose to analyze five of Aaron’s Flower texts and focus Aaron’s case on the 

interpersonal meanings he made and how he made them. I report this focused analysis and 

findings in Chapter Four. In Chapter Seven, I report findings in a cross-case analysis resulting 

from analyzing Aaron’s five texts across all three metafunctions.  

 Gabe. I determined the Conics Task to be the most ‘interesting’ of Gabe’s tasks (the 

Conics Task is described in detail in Chapter Five). Gabe thought this task would be “straight-

forward” and a way for students to connect concepts of conic sections with those of finding a 

locus of points (written reflection). However, the students’ confusion seemed to stem from a lack 

of understanding much of the dense mathematical language related to the task. From there, 

students also seemed unsure regarding what the task was asking them to do. As I noted from the 

Atlas.ti software analysis, Gabe used a lot of pronouns which were mixed in how they were used 

with various processes. Due to this observation, I wanted to learn more about potential reasons 

why he may have done that and how his choices of Transitivity and ideational, experiential 

meanings related to helping students understand the task. Possibly, Gabe realized that he needed 

to scaffold the students’ understanding of concepts of conics (and conics vocabulary). This may 

have been why Gabe chose to make I-statements and wanted to walk student through the task’s 
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material and mental processes with the students. Focusing on one task (Conics Task) collected 

from one class period (see Table 3.3) allowed my SFL analysis to be more do-able and allowed 

me to narrow 15 of Gabe’s remaining texts (15 out of 36) down to three. I report this focused 

analysis and findings in Chapter Five. Then, in Chapter Seven, I report findings in a cross-case 

analysis resulting from analyzing Gabe’s three texts across all three metafunctions.  

 Penny. For Penny, I found the Bubble Task to be the most ‘interesting’ of her tasks (the 

Bubble Task is described in detail in Chapter Six). Penny thought this task would be a ‘nice 

extension problem’ that could build on students’ understanding of linear functions which the 

class had studied previously (written reflection). In looking for a rule to explain a sequential 

pattern of bubbles, students seemed to readily understand the recursive nature of the sequence. 

However, they seemed challenged to find a general rule that expressed the explicit nature of the 

sequence. As I noted from the Atlas.ti software analysis, Penny used a lot of adjuncts to connect 

simple clauses. Possibly, Penny realized that the students were not matching the rule they found 

to the actual number of bubbles in each pattern step. This may have been what caused Penny to 

extend and elaborate her clauses in more logical language patterns. Due to this observation, I 

wanted to learn more about potential reasons why Penny did that, and how her choices of Clause 

Complex and Theme may have helped the cohesive nature and logical flow of her discourse. 

Focusing on one task (Bubble Task) collected from one class period (see Table 3.3) allowed my 

SFL analysis to be more do-able and allowed me to narrow 10 of Penny’s remaining texts (10 

out of 36) down to four. I report this focused analysis and findings in Chapter Six. Then, in 

Chapter Seven, I report findings in a cross-case analysis resulting from analyzing Penny’s four 

texts across all three metafunctions. 
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 Ultimately, by examining more closely how the mathematical tasks may have related to 

the student teachers’ choices of language-use, I was able to narrow the number of transcripts to 

12.  Analyzing these 12 texts across the three metafunctions enabled specific findings for each 

case, as well as common and uncommon findings across the cases. 

Participants 

General Information: the Student Teaching Semester 

As mentioned previously, I became the university supervisor for four of the 11 preservice 

teachers from the methods course. Three of these four student teachers consented to be 

participants for my study. Aaron, Gabe, and Penny were each placed in an area high school 

classroom where they worked with a mentor teacher. The student teachers spent 80 days in their 

student teaching placements over the course of the semester. For 25 days (5 weeks) the student 

teachers were required to have primary responsibility for planning, instruction, classroom 

management, and grading for at least four classes. The full take-over of four classes generally 

occurred around the middle of the semester. Prior to a full take-over of classes, the student 

teachers began the semester by observing (1-2 weeks) and then taking on gradual, increasing 

responsibility (approximately 6 weeks). During the last two weeks of the semester, student 

teachers gradually transferred classes back to their mentor teachers.  

In my role as university supervisor, I contacted and visited the student teachers 

approximately every two weeks. I observed their teaching and met with them afterwards in 

debriefing sessions. During those times, we talked about what went well, what did not go well, 

what changes would they make, and what they may have learned about teaching from this lesson. 

Additionally, I followed up through email with more detailed written observations and suggested 



75 

 

refinements. Lastly, I completed mid-term and final evaluations of each student teacher’s 

performance in the classroom.  

Aaron and Penny were placed in large public schools relatively close to the university; 

Gabe was placed in a smaller K-12 charter school, also close to the university. See Table 3.1 

below for further detail regarding their placements.   

Table 3.1 

 

Case Participants 

 

Student Teacher School Grade Levels 

Taught by 

Student Teacher 

 

Courses Taught 

 

Aaron Acacia Academy High 

School 

       9–12  Algebra 2, Honors Algebra 

2, Precalculus 

 

Gabe Vista High School (K-

12 Charter) 

       9–12 Algebra 1, Algebra 2, 

Geometry, Precalculus 

 

Penny Kiva Magnet High 

School 

       9–10 Algebra 1 

 

Placements 

Aaron had a student teaching placement in first and second year algebra classes (one 

honors Algebra 2 class) and two precalculus classes. Of these classes, my university schedule 

only permitted me to observe and collect data from the second year algebra class (non-honors) of 

30 students, most of whom were high school juniors. Aaron’s placement was in Acacia Academy 

High School, a magnet school with programs in natural sciences and visual and performing arts. 

This is a large Title 1 high school of over 3,000 students in which 56 percent of the student body 

qualify and/or participate in the free or reduced-price lunch program. Seventy-seven percent of 

the students at Acacia Academy identify as Hispanic, making up the largest segment of the 

student body (Great Schools.org). 
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Gabe was placed at Vista High, a small charter school for which there is only one high 

school mathematics teacher. For this reason, Gabe had a placement teaching four different 

mathematics courses: algebra 1, geometry, algebra 2, and precalculus. While I visited both the 

geometry and the precalculus classes several times, my university schedule again seemed to fit 

better with visiting the precalculus class of 20 students. Vista High School consists of three 

levels: (1) elementary, K-5; (2) middle school, 6–8; and (3) high school, 9–12. The student body 

numbered (at that time) approximately 400 students with a total minority enrollment of about 

52%: 47% Hispanic, 41% white, and 5% African American (Great Schools.org). Seventy percent 

of the student body qualified and/or participated in the free or reduced-price lunch program. 

Penny had a placement teaching four Algebra 1 classes at Kiva Magnet High School. 

This school has history in that it was the first school to be built in the district. Kiva High is a 

Title 1 high school of over 1400 students with 90% of the student body identifying as Hispanic. 

Seventy-nine percent of the students qualify and/or participate in the free or reduced-price lunch 

program (Great Schools.org). The emphasis of courses offered at Kiva Magnet High School 

centers on communications arts and technology. I visited and collected data in one of Penny’s 

algebra classes of approximately 30 students, most of whom were high school freshmen.  

To help the reader gain a clearer picture of these student teachers, the following sections 

denote some of my observations of each participant taken from the methods semester. 

Learning More about Each Student Teacher 

Aaron. Aaron seemed to enjoy participating in discussions during the methods course. 

However, in observing his talk with peers, he would often ‘take charge’ of the conversation. I 

attributed this to his enthusiasm regarding mathematics and his desire to share ideas related to 

soon becoming a teacher. In the methods course, Aaron expressed a willingness to try new things 
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– specifically, having students working together in groups. He wanted to involve students 

actively in his lessons and thought group work might be a way to do that – especially when it 

came to collaboration as a way to solve more open-ended tasks.  I noted that Aaron seemed to 

enjoy solving tasks at higher cognitive levels; and he especially seemed to enjoy collaborating 

with peers during problem-solving activities. However, while he voiced an opinion that open-

ended tasks could provide opportunities for students to talk with others, he seemed unsure as to 

whether group work was the best way for students to learn (written reflection). I found this 

interesting because on one hand, he seemed to want students to work together to build 

understanding; but there seemed to be some hesitancy regarding the effectiveness of group 

learning. As the semester progressed, I came to believe that his seemingly incongruent ideas may 

have related to feeling he was ultimately responsible for building students’ understanding. Aaron 

had written, “I was very engaging while teaching the lesson. I was always walking around, 

checking on the students and trying to get everyone to be involved with the lesson.” He wrote 

that he thought he sounded confident while teaching and that he did not stumble over words. He 

liked the way he told a story in his lesson, and how the equations associated with the story 

provided a good visual that kept his peers involved with the problems. “I’m also happy of how I 

look when I’m helping out and evaluating student work. I seem unintimidating, which is a goal 

of mine” (written reflection).  

Gabe. In the methods course, it was soon apparent that Gabe liked mathematics and the 

teaching of mathematics. He had worked previously as a community college tutor and enjoyed it. 

While somewhat more ‘laid back’ than Aaron, it was clear that Gabe enjoyed entering into 

discussions during class. He voiced his willingness to try group work during his student teaching 

classroom and seemed to look forward to facilitating group discourse. Gabe also seemed to enjoy 
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mathematical tasks from the perspective of finding a solution and then thinking about how he 

would present such a task to future students. While thoughtful and reflective, Gabe seemed less 

sure of himself in the role of teacher and discourse facilitator. After watching a video recording 

of himself teaching an enactment lesson on integers, Gabe had written, “For the most part, I was 

happy with how my short lesson went with my peers.” He noted that he liked being able to 

engage his peers in discussion by asking questions that required more than a ‘yes’ or ‘no’ 

response. However, he noted that he thought he needed to work on his pacing, allowing for 

“more time for thinking to process”. In looking ahead to the future, Gabe wrote, “tough to tell 

exactly how things would go with a class full of students…, but my initial thoughts are that I 

need to allow more time for ideas to grow.” Being older than either Aaron or Penny, Gabe 

seemed to reflect upon his practices at a deeper level; he expressed in his writing that coming 

back to the university full-time was challenging for him, having to balance school life with his 

personal life. He seemed “cautiously humble” (his words) – possibly due to his own experiences 

and realizing that teaching would have its challenging moments. In student teaching, Gabe 

wanted to challenge his students to think about mathematics at deeper, more conceptual levels – 

to make connections between ‘doing of math’ and having reasons for doing the math.  

Penny. In the methods course, Penny presented herself as having strong opinions 

regarding the teaching and learning of mathematics. While agreeing that mathematics needed to 

be taught in a way that explained, described, and provided examples, she also wrote in her 

reflections that she was “a firm believer in exploration and having students think before they are 

told.” She often entered into class discussions, offering her problem-solving strategies along with 

clear solution methods and ways of thinking about the problem. I believe her own mathematical 

knowledge added to her conviction that students needed “a strong foundation in algebraic 
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concepts to be successful in their futures” (written reflection). In the methods course, Penny 

shared her views regarding classroom discourse – both during whole-class discussions and in her 

reflective writings. She expressed that she felt it important for students to feel comfortable 

enough to express their opinions (and not be ridiculed), but also, to respect established classroom 

norms. Penny was open to using group work in her student teaching; however, she may not have 

been as enthusiastic as either Aaron or Gabe. Penny wrote in one reflection that group work 

would encourage students to collaborate, but that there needed to be students in each group who 

were “strong enough” mathematically to help other group members. She wrote that without this, 

group work could lead to “students feeling defeated as a group with negativity within the group 

work” (written reflection). Additionally, Penny wrote that “group work can be extremely helpful, 

but independent skills are just as important. Many students can work and learn better alone.” 

After one practice teaching enactment in the methods course, she wrote that “overall, the lesson 

went well…the ideas were mostly procedural, but eventually began to bloom towards 

connections.” She anticipated that in her classroom she would want to ask more ‘why’ questions 

in order to help deepen students’ understanding; and that she would want to give time to students 

to explore and create deeper connections (written reflection).  

Data Collection 

In total, I collected data during two school semesters: (1) during the semester the 

preservice teachers were students in my secondary mathematics methods course (Fall 2015); and 

(2) during the following semester as the preservice teachers engaged in their student teaching 

experience (Spring 2016).  
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Methods Course 

As mentioned previously, while I had first intended to only collect data during the 

methods course, this changed with my decision to extend my study and collect data for SFL 

analysis during the student teaching semester. However, my observational notes taken during the 

students’ teaching enactments in the methods course and the students’ written reflections 

regarding their performances served as initial data to help me understand the preservice teachers’ 

views on group work and discourse in the classroom.  

Practice-enactments (integer operations). The teaching enactments required the 

preservice teachers to present an instructional explanation to a small group of their peers, 

explaining how to add and subtract positive and negative whole numbers. They were to plan their 

enactment and facilitate the enactment with a small group of three to four of their peers. I took 

observational notes during their enactments which afforded me an early window through which 

to view the preservice teachers’ use of language while facilitating the group’s discourse.  

Written reflections. After viewing the video recording of their performance (this was 

done privately), each student wrote a reflection. I provided three prompts for their writing since 

the process of introspection also requires some outside prompting and probing (Buchmann & 

Floden, 1990). What do you believe went well in the lesson? What could have gone better? In 

what ways were you able to interact with the group members? In reading their reflections, I 

began to see them in their future roles as teachers. In exploring their responses to the open nature 

of these questions, I could compare my observations with their views on mathematics education, 

their confidence level working with groups and facilitating group discourse, and generally, how 

they felt the activity was received by the group members. These data collected during the 
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methods semester were not analyzed through SFL; however, they provided context to the 

choosing of cases. See Table 3.2 below for data collected during methods semester: 

Table 3.2 

Data Sources from Methods Course:  August, 2015 to December, 2015 

Source – 

Collected during 

September, 2015 

 

Purpose Data format 

Practice-

enactment 
 To gain initial insights into student teachers’ use of 

language while facilitating discourse 

Observations 

Video 

recordings 

 

Student teachers’ 

written reflections 

of enactment 

 To begin comparing how the student teachers viewed 

their performances, potentials in future enactments, 

and ways they interacted with group members 

 To gather initial understanding related to their views 

of facilitating group discourse 

 

Written 

documents 

Observational 

notes 
 To help recall pivotal moments during enactments, 

taking note of such things as body language, eye 

contact, seeming confidence, movement (i.e., 

stationary or walking around), voice volume, etc. I 

included these observations in transcripts of video 

clips. 

Field notes 

 

Student Teaching Semester and Case/Metafunction Alignments 

During the student teaching semester, I collected data in four categories in which I 

reduced 67 transcripts down to 12. Since SFL analyses can be time consuming, this reductions 

provided for a more ‘do-able’ number of transcripts to analyze (Marshall & Rossman, 2011). I 

describe the categories of data collection below (for a summary, see Table 3.5). 

Video recordings. Each student teacher planned to enact three group work activities 

during the semester. Over three visits to their classrooms, I gathered a total of 67 video clips 

(clips were made due to the starting and stopping of the camera as I followed the student teacher 
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from group to group). Each student teacher first presented the task verbally and then set about 

assigning students to groups. For example, Aaron and Penny directed students to arrange their 

groups in a similar manner, “You four students form a group; arrange your desks in a square.” 

However, Gabe’s small classroom did not have desks – only narrow tables that lined three walls 

of the classroom. Therefore, Gabe directed his students to sit next to each other (a linear 

arrangement), defining each group’s locality with open chairs between the groups. After 

establishing groups, Aaron and Gabe passed out written task sheets to go along with the verbal 

instructions. Penny, however, had her written instructions and visuals on the smart board in front 

of the classroom.  

As the student teachers talked with each group, I followed behind with a hand-held video 

camera. [Note: Only those assenting students with parental consents were recorded.] Being close 

to each group as I held the camera, I was able to capture good audio; and by zooming in, I could 

focus on the students’ work – either on paper or on small white boards. However, after the first 

recording, I decided to have each student teacher wear a microphone which helped to negate 

noise interference from other group discussions. The video clips averaged approximately 3.5 

minutes each (see Table 3.5). Table 3.3 reveals what topics the student teachers chose for the 

task activities with dates corresponding to each day of recording.  

Transcriptions. Following each classroom observation, the video data were imported 

into InqScribe (a transcription software). I transcribed each video clip with this software. To 

improve accuracy and detail, I viewed each clip again, making any needed changes in the 

transcription. In total, I transcribed and annotated 67 video clips into written texts. As previously 

mentioned, analyzing all 67 texts across three metafunctions would have been a lengthy process. 
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Therefore, I decided to reduce the number of texts by focusing on only one class period of data 

collection for each student teachers  

Table 3.3 

 

Video Recordings over Three Days (with Task Topics) – 2016 

 

Student 

teacher 

Class Total Clips 

over 3 Days 

 

Topic:  

Day 1 

Topic:  

Day 2 

Topic:  

Day 3 

Aaron Algebra 

2 

27 

 

Exponential growth 

– March 1 

 

More 

Exponential 

growth- flowers 

task activity  

– March 10 

 

Compounded 

interest  

– April 8 

Gabe Pre- 

calculus 

16 Trigonometric 

identities 

 – February 12 

Law of sines 

 – April 1 

Conic 

sections/locus 

task  

– April 29  

 

Penny Algebra 

1 

24 Algebraic/geometric 

word problems  

– February 18 

Representations 

of functions 

 – March 3 

Sequence of 

figurate 

patterns 

(bubbles)  

– April 12 

 

Ultimately, I collected data on the following days as shown below:  

 Aaron:   The Flower Task on Day 2, March 10, 2016 

 Gabe:   The Conics Task on Day 3, April 29, 2016 

 Penny:  The Bubble Task on Day 3, April 12, 2016  

ATLAS.ti software. This software helped to give me a general sense of the participants’ 

choices of lexicogrammar. Coding and quantifying the student teachers’ choices of linguistic 

elements (Mood, Modality, Transitivity, Clause Complex, and Theme) helped me begin to see 

potential alignments for each student teacher with a particular metafunction (see Methods 

Section). By coding certain phrases, I was able to run reports that quantified each student 
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teacher’s use of those phrases. For example, across Penny’s 10 texts, I coded her use of 

command phrases – e.g., be careful, figure it out, keep working. I could then compare her use of 

the imperative Mood against that of Aaron or Gabe. See Appendix A for view this report. 

Examples of other codes of other speech patterns follow:  

 Processes 

o Codes: MAT (material); VER (verbal); MEN (mental); REL (relational) 

 Mood 

o Codes: DEC (declarative); INT (interrogative); IMP (imperative) 

 Pronouns 

o Codes: YOU; I; WE 

 Modality 

o Codes: SUG (suggestions); MA (modal adjuncts) 

 Questions 

o Codes: WH (wh-?); POL (polar questions) 

 

In the end, I had reduced 67 texts to 12. Table 3.4 below summarizes the 12 texts and 

how each student teacher aligned with a particular metafunction(s).  

Table 3.4 

Alignments of Student Teacher to Metafunction 

Student Teacher Metafunction Texts 

Aaron     Interpersonal meanings A1, A2, A3, A4, A5 

           Gabe   Ideational meanings (related to 

experiential meanings) 

 

G1, G2, G3 

Penny  Textual  meanings and 

 

 Ideational meanings (related to 

logical meanings 

P1, P2, P3, P4 

 

Contextualizing texts with secondary data. 

  Written reflections of task activities. As student teachers, they were required by the 

University to submit written reflections of their teaching (among other topics) in a portfolio. As 
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their university supervisor and with their permission, I had access to using these writings in my 

study. In these writings, the student teachers thought about what they did and why they did it – a 

process of self-observation and self-evaluation. In particular, I was interested in any mention 

they made of their discourse interactions with students. While I did not analyze these texts 

through SFL, reading them helped to give additional understanding regarding their goals and 

views of teaching mathematics.  

Artifacts. As previously mentioned, Aaron and Gabe gave students written handouts that 

outlined the task’s requirements. Penny chose to set up her task on the smart board in front of the 

classroom and then provided students with verbal instructions. Aaron and Gabe’s handouts along 

with a video recording of Penny’s task helped me be accurate in remembering task specifics.  

The data sources listed above, from both methods and student teaching semesters, 

consisted of primary and secondary data. Primary data for this study (and analyzed with SFL) 

were the selected transcripts; all other secondary data sources permitted a greater degree of 

understanding regarding the meanings made by the student teachers in the context of their 

discourse with groups of students (Yin & Davis, 2007). In other words, the secondary data 

sources helped me understand the contextual conditions pertinent to each case. 
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RQ1.What are the 

interpersonal 

meanings made in 

discourse? 

 

RQ2.  How do those 

meanings guide 

verbal interactions? 

 

RQ3. What choices 

of Mood and 

Modality help to 

explain the making of 

interpersonal 

meanings? 

 

 

 

Aaron 

 
 Five texts selected out of 12 potential texts 

[Note: The criteria/process used to select specific  

clips will be outlined in a subsequent section.]  

 

 Each text contained verbal exchanges  

between Aaron and various groups of students 

(ranging from 1-4 students) 

 

 Each text transcribed from video recordings  

as camera moved from group to group 

 

 Day of recording:  March 10 

 

 Algebra 2 class – 2nd period 

 

 

 

Text A1  

 Video clip: [00:02:45] –  

group of 4 students 

 

Text A2 

 Video clip: [00:03:50]  

group of 4 students 

 

Text A3 

 Video clip: [00:01:15] –  

group of 1 student 

 

  Text A4 

 Video clip: [00:01:20] –  

group of 3 students 

 

  Text A5 

 Video clip: [00:03:15] –  

group of 3 students 

 Audio recordings  

of briefing and 

debriefing sessions  

with Aaron 

 

 Atlas.ti generated  

reports 

 

 Written reflections  

of task activities 

 

 Written task  

handouts – generated by 

each student teacher 

Table 3.5 

 

Research Focus and Collected Data for Each Student Teacher   [Note: Criteria/process focused  

 

Research Questions 

1. In what ways do student teachers of secondary mathematics guide exchanges of meanings (interpersonal, ideational, textual) while facilitating small-group, 

problem-solving activities? 

2. In what ways do choices of available linguistic resources (Mood, Modality, Transitivity, Theme, Clause Complex) serve to help student teachers facilitate 

exchanges of meanings during small-group, problem solving activities? 

3. In what ways do exchanges of meanings connect to the student teachers’ choices of lexicogrammar? 

 

[Note:  The research foci are addressed across all selected texts for each student teacher.] 

 

Research Focus Student 

Teacher 

 

          Data Source and Details of Texts Contextual Data for Texts 

[Time] Indicates Length of 

Interaction 

        Other Data 

     



87 

 

Research Focus Student 

Teacher 

 

             Data Source and Details of Texts Contextual Data for Texts 

[Time] Indicates Length of 

Interaction 

 

        Other Data 

RQ1.  What are the 

ideational meanings 

made in discourse? 

 

RQ2.  How do those 

meanings guide 

verbal interactions? 

 

RQ3. What choices 

of Transitivity 

(pronoun-process) 

help to explain the 

making of 

interpersonal 

meanings? 

 

Gabe  Three texts selected out of 7 potential texts 

[Note: The criteria/process used to select specific  

clips will be outlined in a subsequent section.]  

 

 Each text contained verbal exchanges 

  between Gabe and various groups of students    

  (ranging from 1-4 students) 

 

        Each text transcribed from video recordings  

 as camera moved from group to group 

 

 Day of recording:  April 29 

 

 Precalculus class: 4th period 

 

  Text G1 

 Video clip: [00:04:30] – 

group of 4 students 

 

  Text G2 

 Video clip: [00:05:50] –  

        group of 3 students 

 

  Text G3 

 Video clip: [00:04:45]  

 group of 4 students 

Same as listed above 

RQ1.  What are the 

textual meanings 

made in discourse? 

 

RQ2.  How do those 

meanings guide 

verbal interactions? 

 

RQ3. What choices 

of Theme and Clause 

Complex help to 

explain the making of 

interpersonal 

meanings? 

Penny  Four texts selected out of 10 potential texts 

[Note: The criteria/process used to select specific  

clips will be outlined in a subsequent section.]  

 

 Each text contained verbal exchanges  

  between Penny and various groups of students     

  (ranging from 1-4 students) 

 

 Each text transcribed from video recordings  

as camera moved from group to group 

  

 Day of recording:  April 12 

 

 Algebra 1 class: 3rd period 

 

  Text P1 

 Video clip: [00:03:30] –  

group of 4 students 

 

  Text P2 

 Video clip: [00:02:40] –  

group of 3 students 

 

  Text P3 

 Video clip: [00:05:15] –  

group of 4 students 

 

  Text P4 

 Video clip: [00:01:50] –  

group of 3 students  

 

Same as listed above 
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Looking Ahead to Analyses and Findings in Case Chapters 

The Following Case Chapters 

 Following this chapter are the three case chapters in which I explain in detail how I used 

SFL to analyze and report findings for each student teacher. While I focused my analysis on a 

different metafunction of language for each student teacher, I found it challenging to strictly 

analyze from one perspective of meaning. Therefore, there is some mention of overlaps with the 

other metafunctions. Additionally, the reader will note an unusual order in that I put analysis 

notes in the following findings chapters rather than in this chapter. I have several reasons for 

doing this: 

1. Since the SFL analyses are at such a fine-grained, clausal level, the reader may be better 

able to make connections between analysis and findings if I report them in the same 

chapter. 

2. With both analyses and findings connected in each case chapter, the reader will not need 

to flip back and forth between chapters. 

3. Notes on analyzing three metafunctions across three cases using five SFL tools of 

analysis may prove too much to compact into one chapter 

For the above reasons, I chose to report in this chapter some of the general processes related to 

(1) the SFL analysis of the three cases and the 12 texts in total, and (2) the cross-case analysis.  

Review of General SFL Analytical Processes 

 I drew transcript segments for this dissertation from a larger set of transcripts made from 

video recordings of group discourse in three high school algebra classrooms.  These recordings 

were made on separate visits each of the three student teachers’ classrooms, with approximately 

four weeks separating each visit. In total, I gathered 67 video clips (averaging 3.5 minutes each). 
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This number of clips was ultimately reduced to 12, numbering 5 transcripts for Aaron; 3 

transcripts for Gabe; and 4 transcripts for Penny. 

 In broad strokes, my analysis included three phases: (a) coding of transcripts using 

ATLAS.ti software in order to quantify particular choices of words and grammar by the student 

teachers, (b) constructing analysis tables in which the spoken words of each student teacher were 

separated into clauses, separated by Theme and Rheme, (c) completing a functional analysis of 

each clause across all three metafunctions (see examples for each student teacher, Appendices D, 

G, I). Each functional analysis allowed me to identify choices of Transitivity, Mood, and Theme. 

Modality and choices of adjuncts were highlighted in the functional analysis. Meanings made by 

the student teachers were identified in the functional analysis in the following ways: 

 Experiential meanings. By linking the main verb (process) to a participant, I could 

represent potential experiential meanings in a system of Transitivity (the grammar of processes 

and the participants in those processes. For example, the clause, I’m going to give you a point 

represents an external experience (as opposed to an internal one, or through the senses). This 

process, then, determines the participant I, referring to the speaker.  

 Logical meanings. By examining how the clauses were structured as a system of Clause 

Complexes (and taxis), I could represent potential logical meanings. For example, in the sentence 

I think you should talk…because you’re saying two sort of different things, two clauses are joined 

by because, which served to enhance the logic of the command to talk by providing a reason, or 

cause for talking. 

 Interpersonal meanings. I examined each text for interpersonal meanings which were 

spread throughout the clauses in various ways. To find these meanings, I checked for the 

speaker’s use of modal adjuncts such as perhaps (probability), sometimes (usuality), just 
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intensification/minimization), evidently (presumption), and happily (inclination). I also looked 

for modal finites (e.g., could, must, might). In then making distinctions between Mood and 

Modality, I examined each clause, looking to identify how the speaker used elements of 

Modality when asking questions in the imperative Mood, for example. 

 Textual meanings. As textual meaning considers the clause as a message, I examined the 

structure of each clause through the systems of Theme and Rheme. I looked at uses of subjects 

and verbs in relation to their organization within a particular Mood. For example, it is evident in 

the clause do you agree?, that the speaker is asking a question in the interrogative Mood. The 

message is most likely that the speaker is requiring a response of either ‘yes’ or ‘no.’  

 More about which of these meanings the student teachers made and how they made them 

are explained in the following case chapters. Again, to clarify, I analyzed the spoken text of each 

student teacher, looking for the meanings they made across all three metafunctions. However, 

each of the following case chapters focuses on one particular metafunction for each student 

teacher. It is not until Chapter Seven, that I compare and contrast the three metafunctions in a 

cross case analysis. Additionally, I used the following questions to guide my focused analysis in 

the case chapters:  

Guiding Questions 

 In what ways did Aaron use choices of Mood and Modality to guide interpersonal 

meanings? 

 In what ways did Gabe use choices of Transitivity to guide ideational meanings related to 

experiences? 

 In what ways did Penny use Theme to guide textual meanings and Clause Complexes to 

guide meanings related to logic? 
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Looking Ahead 

I have just concluded the chapter on methods and procedures with a section that has 

briefly described the SFL analyses to come in the next three case chapters. I present the next 

three chapters in the order in which I wrote them; the next chapter (Chapter Four) tells about 

Aaron and focuses on the interpersonal meanings he made and how he made them through his 

choices of words and grammar. Chapter Five tells about Gabe and focuses on how he linked 

pronouns with processes in the making of experiential meanings. Chapter Six tells about Penny 

and focuses on how she structured her sentences to make logical meanings in her messages to 

students.  

 This paper concludes with Chapters Seven and Eight. In Chapter Seven, I present a cross 

case summary/discussion in addition to a summary of findings for each research question. In the 

cross case analysis I compare how the student teachers made meanings in similar and in different 

ways. The cross case analysis dissected across the cases their representations of experiential, 

logical, interpersonal, and textual meanings. I then derived generalizations about the ways 

exchanges of meanings connected to choices of linguistic resources. In Chapter Eight I conclude 

with implications and limitations. 
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CHAPTER FOUR: AARON AND THE FLOWER TASK 

 

Context: Happenings Prior to the Day of the Flower Task 

 

 Some preliminary context is needed in order to explain why Aaron chose the Flower 

Task, a seemingly ‘easy’ task for students to work on. Two weeks prior to collecting data during 

the Flower Task, I visited Aaron’s classroom to observe his lesson on exponential functions. The 

students were situated in small groups during that visit, and Aaron had prepared a worksheet of 

problems related to exponential decay, carbon dating, and half-life. Aaron viewed this lesson as 

important for the students because it would allow them to “see exponential decay functions as 

more than numbers and letters.” In preparing his lesson plan Aaron wrote “by putting an 

exponential decay function in context with a scientific method that the students may or may not 

have previously been exposed to, the students will earn a deeper understanding of the properties 

of exponential decay functions.”  

In writing a reflection of how he felt the day’s activities went, Aaron pointed out that 

some ‘good things’ had happened. He wrote, “My favorite moment in class today was a student 

who said ‘oh, the half-life is when half has gone.’”  In his questioning of the students during the 

activity, he felt that a majority of students understood the answers they gave. However, “the 

difficulty of the assignment caused a small but significant amount of students to stop attempting 

the problem and instead, rely on their group members to solve the problem” (written reflection). 

He thought this behavior may have been due to the students’ lack of experience with exponential 

growth and decay word problems (written reflection).  

To deal with these issues Aaron planned another group work activity around concepts of 

exponential growth and decay in which he would “ask more introductory questions to help guide 

the students through the word problems” (written reflection). His hope for this new activity was 
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that by adding introductory questions, the students would feel more comfortable reading the 

problems and identifying pertinent information “so that they [would] not shut down when being 

challenged by the mathematics of the problem” (written reflection). 

The introductory problem that Aaron chose was the ‘Flower Task’, a task that students 

could potentially make sense of without the mathematical ‘mechanics’ of working with multiple 

variables and exponential functions/equations: 

Fredericka is a magician who loves flowers. She has a flower that will magically  

double the number of flowers in her field every day. From the time that she 

plants the first flower until the field is completely covered with flowers takes  

40 days. On what day is the field half covered with flowers? 

 

For this task Aaron again divided the students into groups of three to four students. 

However, this time he first offered a few words of justification for wanting to revisit the topic of 

exponential growth and decay. As Aaron spoke to the class before the group work began, he 

explained: 

Alright, so we are doing more stuff with exponential growth and exponential  

decay. And yes, it is application problems. The reason is because application  

problems are the (pronounced as ‘thee’) most important problems in math  

because it’s more than just doing bell-work every day, solving for x… So as  

you guys remember, that first worksheet we did was really rough. That one was 

hard, that one was really hard. And so, as part of my student teaching, I want to  

get better at this. This is something I want to do in my classroom a lot. And so,  

that’s why we’re going to keep doing these, because I’m finding that perfect  

amount that I can give you guys…where we’re learning to try, and you guys  

can have discussions together and [not] look at the problem and be like  

‘I don’t know half the words on this worksheet’. So that’s why we’re doing this (pre-task 

instruction to class).  

 

As students worked on the activity, some were using their calculators and ‘crunching 

numbers’, some were trying to draw a representation of the problem on paper, and others found 

ways to use a combination of these two strategies. The students asked often whether they had 
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found the correct answer, but Aaron did not let them know until group members had reached a 

consensus and could explain their ideas. 

Synopses of Five Selected Texts  

In the following sections, I analyze five texts that documented Aaron’s interactions with 

five different small groups of students. Each of the five texts captured Aaron’s discourse with 

student groups from the same second-period class and all on the same day. I selected these five 

texts because they represented strong examples of group interaction. This was mainly due to 

students finding different answers to the task. Those using calculators found the correct answer 

of ‘day 39’, but most were unable to explain the mathematics. Many students reasoned 

intuitively that the answer should be ‘day 20’, but some disagreed, and thought that ‘day 39’ was 

the answer; however, they were challenged to explain the mismatch.  

In the text synopses that follow, the number of interactants varied in each group from two 

to five, but each text reveals student interactions and contributions to the discourse. Additionally, 

each text is rich in examples that highlight the ways Aaron used language to guide an exchange 

of all metafunctional meanings. However, the main focus for Aaron will narrow to an analysis of 

how he made interpersonal meanings. As discussed in Chapter Three, Aaron seemed to take on a 

less commanding role by making suggestions, which may have helped to engage students in 

discourse.   

Text A1 (students: Nour, Charles, Daniel, Anne). Aaron intruded on the group’s 

discussion by asking about their progress with the task. Through further questioning, Aaron 

determined that group members thought the answer should be 20 days.  

 Aaron-  Why do you say the twentieth? 

 Charles- Because it’s doubling every day. 
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 Aaron-  Okay, so it doubles every day. So you think on the twentieth day there’s  

half the amount as there is on the final day. What do you guys think? 

Daniel- I was thinking like the total flowers after forty days. Then you divide that  

number and whatever number you get, you find out what day the flower 

lands on that day. 

After Daniel’s contribution, other group members did not engage him to further explain 

his ideas. Later, however, Charles asked whether there was ‘a formula or something’. 

Text A2 (students: CeCe, Alberto, Leslie, Juan). With this group, Aaron again asked 

how they were doing. He noted that students in this group were using their calculators and 

finding large numbers for the powers 220 and 240. See Appendix B for complete transcript A2. 

Aaron-  [Looking at the number on CeCe’s calculator] That’s how many flowers  

are on the fortieth day? 

CeCe-  Yes. 

Aaron-  That’s a lot of flowers, okay. [Stated in the declarative Mood and not as a  

question]. 

Alberto- Well, each one doubles, so it’s gonna grow. 

Later, it seemed that CeCe picked up on Alberto’s conclusion that ‘each one would 

double’ and tried to repeat this idea in her own words. However, after a long pause, she asked 

Alberto, what were you saying? After that, the text continued with an interactive discussion 

between Aaron, Alberto, and CeCe. 

Text A3 (conversation with Myrna). In this text Aaron talked with only one student in a 

group of three. Myrna had focused on the idea that ‘there had to be a trick’ to solving the task.  

Myrna- So what’s the trick? 
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Aaron-  I’m not going to tell you the trick. I’m not going to do that.  So how you  

said twenty days, how many flowers would there be on twenty days? 

Myrna- Twenty flowers, no, I don’t know. 

Aaron continued talking with Myrna and asked probing questions which resulted in 

Myrna saying so would I have to do two times two and then four times two…? Potentially feeling 

that Myrna had gained insight into the task, Aaron moved on to another group. 

Text A4 (students: Daniel, Charles). In this text Daniel shared the number of flowers he 

had found with his calculator for the 40th day. Aaron again used the provocative declarative to 

comment on the fact that 240 was ‘a lot of flowers’. However this time, subsequent interaction 

between students in the group did not ensue. See Appendix C for complete transcript A4. 

 Aaron-  How’s it going over here you guys? 

 Daniel- This is what I got for the fortieth da. 

 Aaron-  That’s a lot of flowers. 

 Daniel- Yeah. 

 Aaron-  Alright Charles, how many flowers did you get on the fortieth day? 

 Charles- I don’t know. Daniel, what did you get? [There was no response  

from Daniel.  

Because no further interaction between students ensued, Aaron switched from asking 

questions to directing the students to talk further with each other about the task. 

Text A5 (students: Lena, Daisy, Margo). Aaron began his talk with these three students 

in a group of four by inquiring about the mathematics in the task and whether they understood 

the doubling process. After questioning the group, Aaron attempted to help the students see 
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numerical relationships between consecutive days and an understanding that day 20 would not be 

the half-way point.  

 Aaron-  So, let’s say you have a hundred flowers on day twenty. How  

many would you have on day twenty-one? 

 Daisy/Lena- Two hundred. 

 Aaron-  How many would you have on day twenty-two? 

 Daisy-  Four hundred? 

 Aaron-  So, even just look at day twenty-two. Day twenty-two you have  

four-hundred flowers, right? And on day twenty you had how many? 

Daisy-  One-hundred. 

Aaron-  Is one-hundred half of four-hundred? 

Margo- No. 

Aaron-  No, so for this to keep doubling for another eighteen days, would  

day twenty be the half-way point? 

Chorus- No. 

Aaron’s Reflection 

While this last group of students was unable to see beyond the idea that day twenty 

should be the half-way point, by the end of the class period, three of the five groups had made 

progress in understanding that the field would be half covered with flowers on the 39th day. In 

Aaron’s written reflection of the Flower Task, he recognized the students’ struggles: 

Most groups spent their entire work time solving only the first part of the  

worksheet, a single question (referring to the Flower Task). Almost every 

 group began by saying that the field would be half-filled after twenty  days.  

The students struggled more on this question than I thought possible. Even as  

some students began to understand what the answer was, they could either not  
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explain why to their group, or their group did not understand their explanation (Flower 

Task reflection). 

 

 Following this section of text examples and synopses, I now transition into my SFL 

analysis of Mood and interpersonal grammar – a grammar that reflects the ways that Aaron 

interacted with the students and the meanings he made.  

Analyzing Language as Interaction: Interpersonal Meanings of Mood and Modality 

 

Recall that tenor can be defined as ‘the social role relationships played by interactants’; 

and that the tenor of a text can be associated with the realization of interpersonal meanings 

(Eggins, 2004). Additionally, these interpersonal meanings are realized through Mood patterns of 

the grammar. In analyzing Aaron’s choices interpersonal grammar, I examine the social roles 

played by the participants. I do this by looking at speech roles, speech functions, and Aaron’s use 

of Modality and modulated imperatives and interrogatives.  

Aaron’s texts were multi-semiotic (spoken language, students’ written language, gestures, 

and the use of technology). All of these supported the groups’ conjoined symbolizing and ways 

of thinking about the Flower Task. In describing important aspects of tenor, the SFL tools related 

to Mood and Modality allow me to examine, uncover, highlight, and interpret patterns of 

potential meaning that result from Aaron’s choices. In particular, an analysis of the grammar of 

interpersonal meanings through Mood can help uncover meanings related to roles and 

relationships. An analysis of Modality can reveal the different ways a speaker can express 

attitudes and judgements related to the likelihood, probability, or frequency with which 

something happens or is.  

Patterns of Mood and Modality 

Analyzing the structural differences between declaratives, interrogatives, and imperatives 

through examining the Mood structure of clauses provides the tools necessary to examine both 
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the what and how Aaron made the kinds of interpersonal meanings essential for discourse 

interaction to take place. Recall from Chapter 2 that the Mood of a clause is made up of a 

MOOD component – that is, a subject and verb (finite). How a speaker orders the subject and 

finite plays an indispensable role in signaling speech roles by indicating whether the clause is 

declarative, interrogative, or imperative. To clarify, in the declarative Mood the order is subject 

followed by finite (e.g., you would…). When the order is reversed with subject following finite, 

the Mood is interrogative (e.g., would you…?). And if the order is finite only without subject, 

the Mood is imperative (e.g., talk…). Before examining the meanings related to Aaron’s choices 

of Mood, I begin by examining who is talking. 

Who is Talking? 

Eggins (2004) has pointed out that one simple way in which an analysis can reveal 

dimensions of tenor and patterns of Mood is to consider who is doing the talking in a speech 

event (see Tables 4.1 and 4.2). 

Table 4.1 

 

Percentages of Spoken Words 

 

Text No. Total No. of  

Spoken Words 

Aaron’s Percent of 

Spoken Words 

Students’ Percent 

of Spoken Words 

 

 

1 271 203/271 = 75% 68/271 = 25% 

 

 

2 375 244/375 = 65% 131/375 = 35% 

 

 

3 163 130/163 = 80% 33/163 = 20% 

 

 

4 167 144/167 = 86% 23/167 = 14% 

 

 

5 353 304/353 = 86% 49/353 = 14% 

 

 

 1329 1025/1329 = 77% 304/1329 = 23% 100% 
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Table 4.2 

 

Percentages of Clauses 

 

Text No. Total No. of 

Clauses 

Aaron’s Percent of 

Clauses 

Students’ Percent 

of Clauses 

 

 

1 32 25/32 = 78% 7/32 = 22% 

 

 

2 33 23/33 = 70% 10/33 = 30% 

 

 

3 16 11/16 = 69% 5/16 = 31% 

 

 

4 14 10/14 = 71% 4/14 = 29% 

 

 

5 38 25/38 = 66% 13/38 = 34% 

 

 

 133 94/133 = 71% 39/133 = 29% 

 

100% 

 

It is important to note, however, that while the counts indicate that Aaron spoke a 

majority of the time, the numbers alone do not show the ways Aaron opened the discourse or 

intruded into the groups’ activities already in progress. Nor does it demonstrate how these 

intrusions created opportunities for students to initiate or respond in the negotiation of meanings. 

Therefore, from the perspective of the interpersonal meanings, I analyze Aaron’s texts mainly by 

examining Mood and Modality. Analyzing patterns of Mood and Modality within the register of 

tenor will help me identify interpersonal meanings – those of relationships and purposes. 

Mood 

Recall that a clause can have interpersonal meaning as an exchange. Through the system 

of Mood, speech can be organized as an interactive event involving speaker and audience 

(Halliday, 1994). As speakers exchange information (or requests for goods and services), their 

exchanges are structured in particular ways. For example, in the interrogative Mood of asking 

questions, the speaker takes on a demanding role of seeking information, while the listener takes 
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either a role of answering or one of disclaiming. Additionally, the modal aspect of how a 

question is asked may contribute to whether the listener chooses to continue the dialogue or no 

longer continue in the exchange structure.  

Declarative Mood (giving information). Statements made in the declarative Mood play 

an important role when a speaker’s purpose is to give as much information to listeners as 

possible. However, in taking on the role of discourse facilitator, Aaron was not so concerned 

with giving out information about the task as he was aiming to help the students learn to 

communicate their mathematical ideas in discourse with each other. In our discussions 

throughout the study, he often expressed a desire not to dominate classroom talk by over-

explaining and over-describing. This desire may relate to Aaron’s choice to use the declarative 

Mood only 27% of the time (see Table 4.3 below). 

Analysis of meanings. Table 4.3 below breaks down the number of times Aaron used 

various Mood patterns in each of the five texts. 

Table 4.3 

 

Aaron’s Mood Patterns in the Flower Texts 

 

Mood Pattern in Clause Text 

A1 

Text 

A2 

Text 

A3 

Text 

A4 

Text 

A5 

Totals 

 

 

declarative Mood (statements)  

 

7 7 4 1 4 23 

interrogative Mood (questions) 10 10 3 4 10 37 

 

imperative Mood (commands) 6 2 1 2 3 14 

 

modulated imperative Mood 

(suggestion, desire) 

 

2 2 2 2 4 12 

Totals 

 

25 21 10 9 21 86 
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Even though declarative clauses were not Aaron’s dominant choice of Mood, they did serve 

to contribute to the making of interpersonal meanings by functioning in five different ways:   

1. as statements of giving information towards building a shared continuity of thought (e.g., 

on day one you have one flower) 

2. as acknowledgements or restatements of students’ contributions to the discourse (e.g., 

okay, so it doubles every day) 

3. as reasoning to justify logical thought (e.g., that would be if there were forty flowers) 

4. as comments to offer an opinion (e.g., that’s a lot of flowers) and  

5. as declarations of what he was not going to tell them (e.g., I’m not going to tell you the 

trick).  

Even though the first four of these five examples indicates that Aaron was willing to give 

details and information regarding the demands of the task, the fifth example makes it clear that 

he was not going to tell them the field would be half-filled on day 39. In adopting the role of not 

telling, Aaron assigned complementary roles to the students – roles in which they were to 

continue as thinkers and participants in discourse about the task. The message was that ‘the ball 

was in their court’, so to speak. 

That’s a lot of flowers. I found interesting one particularly brief declarative uttered by 

Aaron in Text A2. Aaron had said that’s a lot of flowers after viewing the large number 240 (or 

1,099,511,628,000) written on Alberto’s paper. Of interest was the way Alberto took up the 

conversation, seemingly to defend how a number that large could be correct. Also of interest, 

was the ensuing dialogue between Alberto and CeCe in which CeCe tried to make sense of 

Alberto’s ideas: 
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Aaron-  That’s a lot of flowers, okay. [Here the intonation of ‘okay’ was in the 

declarative Mood and not in the interrogative.] 

 Alberto- Well, each one doubles so it’s gonna grow. 

 CeCe-  Okay, so from here [pause], Alberto, what were you saying? 

 Alberto- I said that you would, so using forty as your days, your exponent, you  

would get this value. And then you would divide it by half to get how 

much it would be if half the field is covered. And I usually just plug in the 

power of however many amount of days until you get that number that 

covers half of the field. 

CeCe-  But isn’t half of forty twenty? On the twentieth day we have to find out 

how much flowers (unintelligible). 

 Alberto- But two to the twentieth isn’t the number. 

Aaron’s declaration that’s a lot of flowers was ambiguous in its meaning as it could have 

served to function in two ways: (1) merely as a comment, or (2) possibly as a challenge. 

Functioning as a comment, the students might not have responded at all – or minimally, as 

Daniel did in Text A4 when he said yeah. Daniel’s response did not serve to continue the 

dialogue as he was seemingly in agreement with Aaron’s opinion. However, in Text A2, Alberto 

seemed to want to defend his position by stating well, each one doubles, so it’s gonna grow. 

While neither Daniel nor Alberto disagreed with Aaron’s statement (both agreed 240 was a large 

number), this particular Mood choice served to open up different meaning potentials. While 

Daniel may have understood Aaron’s comment on its surface and agreed by saying ‘yeah’, 

Alberto on the other hand may have understood the words to mean that Aaron was expressing 

doubt that there could be such a large number of flowers. Based on my own experiences, 
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students sometimes change their stance based on teachers’ reactions. While the potential existed 

for Alberto to sense that Aaron was trying to get him to rethink his position, Alberto did not 

waiver.  

There were other ways that Aaron’s choices of Mood patterns related to the tenor of the 

task’s discourse situation. (See Table 4.4 for recaps of additional meanings of an interpersonal 

nature.) In Texts A2 and A3 I give examples of student questions and the ways Aaron chose to 

respond. The first question is polar, but Aaron refrained from answering either yes or no. Instead, 

he chose to verbalize his understanding of what the student (CeCe) did on her calculator (So, on 

your calculator you just did two to the twentieth power and you got a number). By doing that, the 

student may have re-thought through her calculations – potentially connecting her process to 

mathematical meanings. Aaron followed this statement with a question: what does that number 

mean? As CeCe responded by asking how many flowers?, Alberto entered the conversation and 

offered affirmation by repeating how many flowers. In the same way that he responded to Myrna 

in Text A3, Aaron again was clear in telling another student in another group that he was not 

going to address that question. 

Regarding student declarations (Text A1: okay, so it doubles every day), Aaron again 

chose not to say yes, you’re right too quickly. Instead, the neutrality of simply revoicing the 

student’s observation had the potential to keep the student engaged in the discourse. While it did 

not happen, the revoicing could have also provided an opportunity for the student (Charles) to 

say more – possibly even to add clarify his previous statement with additional reasoning. Even 

though Charles did not take advantage of Aaron’s invitation, it did allow a space for Daniel to 

offer his ideas (TA1): I was thinking like the total number flowers after forty days. Then you 

divide that number and whatever number you get, you find out what day the flower lands on that 
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number. Even then, Aaron chose not to immediately confirm Daniel’s ideas; this may have been 

in order to give time for other students to think about what Daniel had said: Anne, did you hear 

what he was saying? 

Interrogative Mood (asking questions). To remind the reader, questions fall into the 

speech role of demanding – either in asking for information or for commanding goods and 

services. This section discusses Aaron’s choice of clauses in the interrogative Mood – typically, 

but not always, verbalized as questions. However, there are times when a raised voice tone in the 

declarative Mood indicates a question such as okay, you’re trying to divide that? (Text A2). 

Aaron’s dominant choice of Mood, evidenced by using questions 43% of the time to negotiate 

interpersonal and ideational meanings.  

Analysis of meanings. Aaron most often intruded upon the groups’ activities by asking 

how’s it going or how you doing over here? Students responded to this friendly intrusion in one 

of two ways – either by sharing an answer (e.g., this is what I got so far) or buy not responding at 

all. While a lack of response could have meant a hesitancy to speak, it could have also meant that 

that the students were confused by the task and unsure how to respond. Either way, the lack of 

responses may have been why Aaron chose to follow the first question (interpersonal) with one 

more ideational in nature (okay, what is the problem asking?). See additional examples of 

Aaron’s use of follow-up questions in Table 4.5. 
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Table 4.4  

Additional Potential Interpersonal Meanings 

Text Student’s Words Aaron’s Statement 

 

Potential Interpersonal Meanings 

1 Because it’s doubling every 

day. 

Okay, so it doubles 

every day. 
 to specify through revoicing a student’s thought 

 to take up a student’s ideas in order to assign value to his 

thinking 

 

1 …the total flowers after forty 

days. Then you divide that 

number and whatever number 

you get, you find out what day 

the flower lands on that 

number. 

 

Okay, I think that’s 

right. 
 to function as an evaluation 

    -  to affirm a student’s verbal    

     contribution, or 

            - to hedge (i.e., probably, that is right) 

 to assign value, status 

 

2 Isn’t that half? So, on your 

calculator you just 

did two to the 

twentieth power 

and you got a 

number. [What 

does that number 

mean?] 

 

 to avoid answering the polar question with either a ‘yes’ or 

‘no’ 

 to verbalize his understanding of the student’s actions 

 to signal that he understood what the student may have been 

thinking 

3 So what’s the trick? I’m not going to tell 

you the trick. 
 to convey his attitude regarding using a trick 

 to convey his expectations – i.e., even if there were a ‘trick’, 

he is not going to tell them 
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Table 4.5 

 

Examples of Aaron’s Follow-up Questions after No Responses from Students 

 

Text  Initial Question  Follow-up Question Student Response 

 

1 How’s it going over 

here you guys? 

No student 

response 

Okay, what is the 

problem asking? 

On what day will 

you have twenty 

flowers? 

 

2 Alright, how you 

guys doing over here? 

No student 

response 

Where you at right 

now? 

 

Fortieth day. 

5 Any questions so far? No student 

response 

What did you get for 

number one? 

I’m not sure. Where 

is number one? 

 

 

The follow-up question, more specific and oriented towards the task, may have provided 

the guidance needed for students to feel more certain in responding. Additionally, as initiating 

moves, these questions helped to create opportunities for dialogue; and unless rhetorical in 

nature, take on the speech role of demanding a response. The following discussion of Aaron’s 

use of wh- and polar-interrogatives further explains the ways in which he used language to open 

opportunities for dialogue. 

Wh-interrogatives. Wh-interrogatives include such words as who, what, when, where, 

why, and how, and speakers use these words in ways that often indicate the nature of what the 

speaker expects the addressee to provide (e.g., what? – answer; where? – location on a graph; 

why? – justification. Pronouns of this type serve not only to seek particular content, but as 

already mentioned, also to demand a response which serves to continue talk. Table 4.6 below 

shows that Aaron chose to use how and what more often than other interrogative pronouns. Of 

Aaron’s use of 25 Wh-interrogatives, 10 were ‘how’ questions (40%), and 12 were ‘what’ 

questions (48%).  
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Table 4.6 

 

Aaron’s Use of Wh-interrogative Pronouns 

 

 Text A1 Text A2 Text A3 Text A4 Text A5 Totals 

 

how 1 2 2 2 3 10 

 

what 3 5 0 2 1 11 

 

when 0 0 0 0 1 1 

 

where 0 1 0 0 0 1 

 

why 2 0 0 0 0 2 

 

Totals 6 8 2 4 5 25 

 

 

How? Three of nine How-questions related directly to asking about the groups’ progress.  

The other seven how-questions were concerned more with the task and the amount of flowers as 

related to the number of days (e.g., How many flowers would there be on twenty days? How 

many flowers do you start with?) While these how-questions were more ideational in meaning, 

they did seem to reveal Aaron’s concern and desire to help the students make sense of the task. 

What? Why? Aaron’s choices of What-questions suggest several potential meanings –a 

mixture of both ideational and interpersonal meanings:  

Table 4.7 

Meanings of Aaron’s What- Why-Questions 

Questions Potential Interpersonal/Ideational Meanings 

What day is half-full? 

 

What is two to the twentieth? 

 

To uncover specific and important mathematical aspects 

of the task. 

 

What are you guys thinking? 

 

What do you think? 

To demonstrate both a concern for students’ thinking in 

addition to uncovering mathematical aspects of the task. 
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What did you get for number one? 

 

What does that number mean? 

 

To express a desire to understand the ways students are 

experiencing the task. 

What is the problem asking? 

 

Why do you say the twentieth? 

 

To help guide students through a logical thinking 

process. 

Why don’t you guys try it? 

 

To negotiate effort on the students’ part. 

[*Note: the question …why don’t you guys try it? will be discussed in more detail in the 

Modality section of this chapter because its meaning aligns more with a modulated command or 

suggestion] 

 

Polar-interrogatives. As noted in Chapter 2, questions of a polar nature seem less 

effective towards starting or continuing a dialogue in the classroom as they allow only for a 

choice between the positive/negative poles of is/isn’t and do/don’t (Halliday, 1994). Overall, 

Aaron asked 10 polar questions that resulted in either brief student responses or no responses at 

all. For example, that’s how many flowers are on the fortieth day? (response: yes); and is that 

half the amount of flowers you had on the fortieth day? (no response). As Aaron asked these 

types of questions, I noted that group-talk stalled and at times, even stopped entirely. This 

resulted in Aaron attempting to pick up the conversation by asking more questions, less polar but 

still guiding in nature – for example: What is question one asking you guys? or What day is half 

full? And then, when further questioning still did not prompt responses, Aaron would change the 

Mood to that of the imperative and demand the students ‘do something’. The next section 

explains Aaron’s role and choices of language used in the imperative Mood. 

Imperative Mood (giving commands). Recall that a speaker can take on a demanding 

role through the imperative Mood. In wanting students to carry out some type of action, Aaron 

conveyed two kinds of messages, to command and to suggest that the students do something 

(e.g., talk with your group; I want you to be thinking about that).  
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Analysis of meanings. As previously discussed, Aaron would intrude into the groups’ 

activities by asking questions in an attempt to engage students in verbal interactions. Towards 

the end of each text, however, Aaron would typically switch to using the imperative to either (1) 

signal that his engagement with the group was coming to a close, and/or to (2) request goods and 

services from the students, usually collectively as in that’s what I want you guys talking about – 

how many flowers there are . In addressing all students in each group Aaron would command the 

students in various ways, demanding various things. Table 4.8 lists examples of the various ways 

Aaron used the imperative Mood. 

As Aaron walked away from one group and headed towards another, he was careful to be 

specific with his demands, referring to processes of both verbal and mental. He would demand 

that the students continue to talk and think, but he would also be careful to specify what it was 

they should be talking and thinking about (e.g., …how many flowers there are, …if it doubles 

every day). Aaron’s commands served mainly to direct students’ thinking back to the 

mathematics of the task. And in keeping with the goal to maintain a positive relationship with the 

students, Aaron modulated his demands, potentially to encourage student to keep trying rather 

than giving up. The following section highlights some of the ways Aaron chose to modulate his 

language choices.   

The data reveal that Aaron used the imperative Mood in approximately 30% of his 

clauses across the five texts; and of that 30%, almost half of the clauses as being modulated in 

some way. Imperative clauses play an important role in their appeal to students to follow certain 

teacher instructions. However, in commanding students to think and then talk [with group 

members], Aaron seemed to focus his concern on to building a student-centered discourse rather 

than setting himself up as the authority in the classroom.  
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High Modality. Different scales of modal commitment: high (have to/must); medium 

(supposed to/should); and low (I want you to…/would you like to…?) can lead to different 

meanings. Approximately 46% of Aaron’s imperative choices were of high Modality, involving 

commands that the students find, divide, remember, do, see, solve, figure out, find out, and think. 

However, while his message was clear, Aaron chose not to include in his commands such words 

as have to and must. As there can be a difference in meaning when commanding ‘solve’ as 

compared to ‘you must solve’, choosing the former might have helped Aaron build more positive 

interpersonal relationships.  

Low to medium Modality. About 12% of Aaron’s imperative choices were related to 

commands communicated more as suggestions:  

 You don’t need to do it that way, rather than don’t do it that way. 

 Try working for that, rather than you’re required to work for that. 

 Let’s say you have one-hundred flowers, rather than you have to have one-hundred 

flowers.  

In addition to a goal of positive relationships in the classroom, Aaron also spoke of 

wanting to build a classroom environment in which students were not forced to think about 

mathematics in a certain way. This goal seems evident in Aaron’s suggestions as listed above. It 

seems clear there is a distinction between advising a student ‘you don’t need to do it that way’ 

and that of commanding ‘don’t do it that way’. With a kind of ‘openness’, Aaron made room for 

student agency. Referring to the first clause above, Aaron told a student he did not need to use 

his calculator along with exponential functions/equations; this may have opened up the ideas that 

while there were other ways to think about the task, using his calculator was okay.  
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Table 4.8 

 

Aaron’s Use of the Imperative Mood 

 

Text 

No. 

Commands for Goods and 

Services 

 

Potential Contextual Meanings/ Commodity Exchanged 

 

1 That’s what I want you guys 

talking about – how many 

flowers there are. 

Aaron wanted the students to continue their talk about the task, but he was specific in 

what he wanted them to talk about. (modulated- I want you…) 

 

2 So try working for that. 

 

In this clause that refers to finding the number of days for which the number of flowers 

would be half what it is on the 40th day. (modulated- try) 

 

2 Solve for the days… 

 

The meaning here is clear. Aaron commanded the students to solve the task, but in doing 

so was able to highlight that the solution involved a time element. 

 

3 …see how many flowers there 

would be on the 21st day. 

Aaron asked the group to see, meaning to perceive which is classified as a mental process. 

Again, his command is an attempt to connect number of flowers to number of days. 

 

4 So, figure out how many days 

will be that many flowers. 

Here the process is to figure out, either literally (referring to putting pencil to paper) or as 

a mental process of figuring out the relationship between flowers and number of days.  

 

4 That’s what I want you guys 

talking about. 

Aaron extended the above command by adding that he wanted the group to discuss their 

process of figuring out – which could have meant to use either process. (modulated- I 

want you…) 

 

5 I want you to really talk about 

that because it’s not twenty. 

Here Aaron may have wanted to add impetus to the importance of talking within the 

group since in this clause he tells them explicitly that the answer is not 20. 

(modulated- I want you…) 

 

5 So, be thinking about if it 

doubles every day. 

Again, Aaron demands the group to be thinking about the task, but adds the conditional 

element of the number of flowers doubling every day. 
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The second clause attempted to guide the student towards a particular method while leaving 

room for continued attempts with other methods. The third clause helped to initiate students into 

mathematizing as inquiry – however, only as a suggestion. 

Low Modality. Approximately 42% of Aaron’s choice of imperatives were of low 

Modality. Some of these were prefaced with the words I want you to. For example, I want you to 

talk…, I want you to find out…, I want you to think… Others examples used the words I think, 

functioning as a modal operator. Halliday (1985) has argued that many instances of opinion are 

actually examples of interpersonal metaphors since the ‘I think’ stands in for ‘it might be two’. 

In Text A1 Aaron said I think that’s right after considering a student’s explanation of how to 

compute the number of flowers on a given day. In clarifying the meaning of statements like I 

think or I believe that’s right, one could ask isn’t it? or don’t I? This helps to illuminate that it is 

not the belief that is up for question, but rather the validity of the assertion. 

Statement such as I think can also be considered a form of hedging and an attempt to 

‘manage’ the affective consequences of participating in high risk and high Modality mathematics 

discourse (Rowland, 2000). Aaron’s use of ‘think’ could have had the effect of inviting students 

to respond to his questions because what someone thinks is not subject to truth or false 

judgments – what Rowland (2000) referred to as a plausibility shield. 

Aaron-  Okay, what are you guys thinking? 

Charles- The twentieth. 

Aaron-  So, you think on the twentieth day there’s half the amount as there is on  

the final day? What do you think? Think he’s right? 

Following Aaron’s use of think in the above text may have been what prompted Daniel to 

respond with …then you divide that number and whatever number you get, you find out what day 
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the flower lands on that number. Daniel may have felt more inclined to offer what he was 

thinking rather than a claim of truth. As interpersonal meanings, hedges pertain to the speaker’s 

uncertain state of mind rather than a declaration of fact (Oliveira, 2000). Because such 

statements cannot be show as either true or false, they may create more opportunities for 

participants to initiate or respond in discourse negotiations  

Concluding Thoughts  

 

 In this chapter, analyses with SFL tools of Mood and Modality helped to explain the 

ways Aaron made interpersonal meanings in his discourse with the students. Through these 

meanings he worked to engage the students in discourse regarding the Flower Task. Aaron used 

the interrogative Mood primarily, asking questions not only to guide students through important 

mathematical aspects of the task (ideational meanings), but also to demonstrate a concern for the 

students’ thinking and the ways they were experiencing the task (interpersonal meanings). Aaron 

asked an equal amount of how-questions (How many flowers? How’s it going?) and what-

questions (What do you guys think?). In asking these questions, Aaron made ideational and 

interpersonal meanings using material and mental processes. However, Aaron only infrequently 

elicited understanding from the students by asking how-questions such as how do you know or 

how did you get that? Instead, Aaron’s use of how-questions related more to interpersonal 

meanings rather than ideational meanings. For example, Aaron commonly intruded into group 

discussions by asking how’s it going over here… or how many [flowers] would you have on day 

twenty-one? Aaron also seemed to build interpersonal meanings by giving commands with low 

modulation; this correlated to his goals of building positive, interpersonal relationships with the 

students. For example, instead of giving a command, he would suggest that students talk with 

each other. For another example, Aaron would include a student’s name in the command which 
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also served to build positive relationships. Lastly, Aaron was specific in his commands to 

students. He did not leave a group only saying “talk with each other”; rather, he identify what it 

was they were to talk about – e.g., ..that’s what I want you guys talking about, how many flowers 

there are. In sum, while Gabe and Penny also asked questions and modulated commands, Aaron 

seemed to do so in a way that highlighted a making of interpersonal meanings. See Appendix D 

for sample of text analysis: A4. 

Following Chapters 

The following chapters continue with remaining analyses of Gabe and Penny. After these 

two chapters, I will discuss more about each case but in relationship to the other cases (see 

Chapter Seven). That is, I will bring out ways in which the cases were similar in their language 

patterns and ways in which they were different. 
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CHAPTER FIVE: GABE AND THE CONICS TASK 

 

 Gabe chose tasks centered on ideas related to geometric concepts of locus – that is, 

finding a collection of points described by a particular rule or equation. This set of points is 

usually found under a condition which defines a continuous figure such as a line or curve. For 

example, the set of all points equidistant from a given or fixed point is a circle. Gabe began with 

this example and then continued with a second task: Draw a picture of the locus of points 

equidistant from a line segment (AB) in the plane. Students found this task more challenging and 

required additional guidance from Gabe in order to recognize this locus as a ‘racetrack’ set of 

points (see Figure 5.1 below).  

 

                      A               B 

 

               

  

 Figure 5.1. Locus points equidistant from a line segment in the plane. 

 

 

Task 3: The Conics Task 

 

This chapter is about Gabe’s discourse with groups of students regarding Task 3 (see 

below). Again, students communicated their confusion through comments such as I don’t know; 

I don’t get this; can’t we just use the distance formula? Their apparent difficulties in Task 3 may 

have stemmed in part from not having a clear picture of what the task was asking them to do. 

Below is Gabe’s entire Task 3: 

We can create many mathematical figures from their geometric  

descriptions. On a separate sheet of paper (ideally graph paper) plot the  

following  the line y = -1 and the point (0, 1). Now, one geometric description  

of a conic section is the locus of points equidistant from a fixed line and a 

fixed point (like previously mentioned). Let’s start finding some of these points: 

 a.  What is the perpendicular distance between your line [y = -1] and your 

 point (0, 1)? What is your midpoint? What point must be in the locus described? 

 b.  Show that the distance between (0, 1) and the new point you found in our  
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 locus is the exact same distance that is between our line y = 1and said point. 

 c.  Find another point in the locus for which x = 2. 

 

Another reason why students may have found this task challenging related to the task’s 

rich mathematical language. Students seemed unable to connect the idea that the midpoint they 

found (i.e., (0, 0)) was also the ‘new point’ they needed to find in the locus. Then, Task 3c asked 

students to find another point in the locus – specifically for x = 2 (see Figure 5.2 below). 

Mathematically, this is more challenging because while the midpoint (0, 0) can be found through 

visual inspection, other points in the locus are not as evident. It may have been for this reason 

that students did not connect that the locus of points they were searching for would ultimately lie 

on a parabola (see Figure 5.2 below).  

        

                                directrix line: y = -p with focal point (0, p) 

        and focal length p 

 

 Figure 5.2. Additional locus point (x, y).  

 

 Here the point (x, y) is no longer the midpoint of a line segment as the origin had been. 

Seemingly, the students had not thought about using the distance formula as a way to find the y-

value associated with x = 2. Gabe’s intended student response might have looked like the 

algebraic work outlined below in which an equation of equal distances (from the focus to a point 

on the locus and from the locus to a point on the directrix) would provide a way to find y = 1:  

 √(0 − 2)2 + (1 − 𝑦)2 = √(2 − 2)2 + (𝑦 + 1)2 

 √𝑦2 − 2𝑦 + 5  = √𝑦2 + 2𝑦 + 1  

  4     = 4𝑦 

  1    = 𝑦 
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A y-value of one corresponds to an x-value of two and therefore, locates an additional 

locus point of (2, 1).  The distance formula can not only confirm equal distances for two known 

points, it can also find coordinates of additional locus points equidistant from the focal point and 

directrix. Students may not have realized the dual role of the distance formula in the context of 

finding a locus of points which may have led Gabe to say:  

So, I want to confirm because I know we can just look at it and say that’s true  

[referring to (0, 0) as a midpoint], that I’m one unit away from the point. So I’m  

going to use the distance formula to show that the distance from our given point  

and the point that’s on our conic, zero-zero, is the same distance from the point  

zero-one to the line (Text G3). 

 

 Ultimately, as stated in his lesson plan, Gabe’s goal was for students to derive an 

equation for a parabola given the geometric description: (x – h)2 = ± 4p(y – k), where the vertex 

of the parabola is (h, k), and p is the focal length (see Figure 5.2). For this task, the resulting 

equation is x2 = 4y. Gabe had planned that the students would need 30 minutes to complete four 

tasks. However, all four groups were unable to get beyond Task 3. In a debriefing session with 

Gabe immediately following the class period he related that his intentions were to introduce what 

[he] thought was a fairly straight-forward concept of locus of points, but turned out to be not a 

straight-forward concept whatsoever. Gabe continued with: 

 …my goal was for them to…make a connection to the work that they’ve done  

 in geometry and be able to find this algebraic figure [parabola]…  I thought that  

 would be five to ten minutes, and there would [be] some intuition of that initially, 

 and that didn’t happen.” (Debrief text) 

 

 The three texts I chose to analyze reflect how Gabe worked with three groups of students 

to facilitate verbal exchanges of meaning related to the Locus Task. Following are synopses of 

those texts.  
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 Density of geometry vocabulary. This section demonstrates the density of geometry 

vocabulary necessary in discussing how to find a set of locus points. Recalling that the 

mathematics register is made up of specific uses of language (Halliday, 1978), a speaker’s 

choices of vocabulary contribute to the mathematical meanings being made. In discussing the 

opening task, Robert had guessed that a circle would be the locus of points equidistant from a 

given point: 

 Robert- A circle? 

 Gabe-  Tell your group why you said it was a circle. 

 Robert- Because all the points would be on the, what’s the outer part of a circle  

   called? – because the radius wouldn’t change throughout the whole circle. 

 Gabe-  Yes, the circumference. 

 Robert-  All the points would lie on the circumference of the circle if they’re all  

   equidistant, right? 

 Gabe-  What would the distance be? 

 Robert- Circumference? 

 Gabe-  No, just remember every single point is equidistant from that fixed point.  

   So, what, how could you explain the distance from a given point to any  

   point on the circle? What’s something we use to describe circles pretty  

   regularly? 

 Mandy- Circumference, radius, 

 Gabe-  Okay, so which one of those is a distance? 

 Mandy- I don’t know.  
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 Student responses in the dialogue above indicate a lack of clarity regarding the meaning 

of distance (and later with other words: plane and conic section). In general this lack of clarity 

contributed to students not grasping what it meant to find a locus of points. Following are text 

examples along with a brief synopsis of each. 

Synopses of Three Selected Texts for Analysis 

 Text G1 (students: Robert, Matt, Elizabeth, Mandy). The dialogue regarding the 

opening task begins with Gabe asking questions of the group: 

 Gabe-  So, what questions do you have? What did you get for number one? 

 Matt-  Ah, we’re supposed to describe in words and draw a picture of the  

   geometric figure we get when we take the locus of points equidistant from  

   a fixed point in the plane. 

 Gabe-  Okay, so what’s the plane? 

 Elizabeth- The cone thing? 

 Gabe-  Nope. 

 Elizabeth- No? 

 Mandy- The, I don’t know. 

 Gabe-  So, the plane- 

 Elizabeth- The desk? 

 Gabe-  Yes, like our x-y plane.   

 Following this excerpt, Gabe reminded the students that a locus is a collection of points 

equidistant from the same point (in this case). Then, after discussing that the locus of a circle is a 

collection of points that are equidistant from the same point, Gabe focused on asking the students 
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‘what’s the distance, that equal distance?’ This may have led one student to think Gabe was 

referring to a unit circle of radius one: 

 Gabe-  If I have a collection of points that are equidistant from the same point,  

   and our geometric figure is a circle, what’s the distance, that equal  

   distance? 

 Elizabeth- Isn’t it one? 

 Gabe-  Well, on some circles, it’s one. 

 Elizabeth- I don’t get this. 

 Before leaving the group Gabe suggested that the students use a compass to draw a circle, 

hoping that this might help to clarify their thinking. 

 Text G2 (students: Paul, Lawrence, Anna). This discussion centered on Task 3. Before 

Gabe spoke, Anna stated her confusion over the description of one particular conic section being 

‘the locus of points equidistant from a fixed line and a fixed point’. Gabe assured her that he 

would ‘walk’ her (and the other students) through what this meant.  

 Gabe-  Yeah, so what we’re going to do is, we’re going to find a conic section  

   whose geometric description is the locus of points that are equidistant  

   from a given point and a fixed line, a fixed point and given line. So, I’m  

   going to give you a point, and we’re going to find the locus of points that  

   are equidistant from both the point and the line. 

 Anna-  Okay. 

 Gabe-  I’ll walk you through the very first one. 

 However, a problem arose when Paul did not see the need to use the distance formula to 

verify equal distances between the points (0, 0) and (0, 1) and the point (0, 1) and the line y = -1: 
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 Gabe-  So, just confirm with the distance formula that those are the same  

   distances. 

 Paul-  Well, 

 Gabe-  Yeah, I know you can see it obviously. 

 Paul-  No, I mean, but if we already found the midpoint, can’t we just use the  

   midpoint formula? 

 Gabe-  Absolutely, you can in this particular case, but this is the only case that it  

   will work. 

 Paul-  Okay. 

Paul seemed compliant, and Gabe did not further challenge Paul’s understanding: 

 

 Gabe-  And in every other case we’re going to use the distance formula. 

 Paul-  Okay. 

 Gabe-  I want us to get in the habit. 

 Paul-  Alright. 

 Text G2 concluded with the students agreeing to use the distance formula but not yet 

finding additional points in the locus. 

 Text G3 (students: Kambiri, Sally, Brock, Sam). Gabe began his talk with this group 

of students by working to understand how the students made sense of the word ‘perpendicular’ 

as related to the concept of distance. See Appendix E for complete transcript G3. 

 Gabe-  So, we’re on to question three, and you’ve graphed the line y equals  

   negative one and the point zero-one, excellent. So what was asked of you? 

 Kambiri- What is the perpendicular distance between your line and your point? 

 Gabe-  Great, what does perpendicular mean? 
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 Brock-  What is the direct distance from your point to your line, right? 

 Sam-  And it creates a ninety-degree angle. 

 Gabe-  Say it. 

 Sam-  They meet in a ninety-degree angle. 

 Gabe-  Yes, they meet and form a ninety-degree angle, absolutely. So what is that 

   distance? 

 Brock-  [points to his whiteboard] Right there. 

 Kambiri- From here to here [also pointing a graph on her whiteboard]. 

 Gabe-  Yeah. 

 Kambiri- So from zero-one to zero-negative one. 

 Gabe-  Yeah, what’s that distance? 

 Brock-  It’s two. 

 Gabe-  Good. 

 Kambiri- It’s two. 

Later, Brock’s comment indicated that he was still confused as to the meaning of finding a locus: 

 Gabe-  So, a locus is a collection of points. We just have one point right now  

   [referring to (0, 0)]. 

 Kambiri- From your fixed point and your line. 

 Gabe-  So, I found, we have found a point that is in our locus that is an equal  

   distance from a fixed point zero-zero, and our line y equals negative one. 

 Brock-  We found the conic section then? Don’t know what you’re getting at still. 

 The next example of text helps to explain why students had difficulty finding other points 

on the parabola:  
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 Gabe-  And so, Brock found the midpoint. How’d you find the midpoint? 

 Brock-  I added the, well, obviously since we’re on the same x-vertex, we just  

   have to add the two y’s and divide by two. 

 Gabe-  Good, so we’ve got the midpoint. 

 However, that point would be the only locus point as a midpoint; this seemed to continue 

to confuse the students. They still needed to recognize that while other locus points would also 

reflect equal distances between the focus and the directrix – they could not be considered as 

midpoints. Those additional points could be found and verified by using the distance formula.   

 In talking with Gabe during a debriefing session, he brought up his observation that some 

of the groups ‘kind of quit on him’. In response to that, I suggested that the students probably did 

not quit on him personally, but rather they quit on the mathematics due to a lack of understanding 

that the locus in Task 3 would result in the graph of a parabola. As Gabe also seemed frustrated 

somewhat with the activity itself, I ask whether his frustration with the activity might have 

resulted due to a mismatch of what he thought would happen and what actually did happen. He 

seemed to think that was true and concluded that while he believed productive struggle was 

important for students, “this productive struggle was more struggle than production.” 

 In the previous section I presented examples of text and synopses of some initial 

meanings. Next, I begin my SFL analysis that focuses on the ideational metafunction and the 

grammar of experiential meanings.  

Analyzing Language as Experience: Ideational Meanings of Transitivity 

 

 Recall that field concerns what participants are engaged in or experiencing. These 

meanings involve a melding of past experiences with present situations. In analyzing the field of 

the Locus Task, I use patterns of Transitivity to describe how Gabe and group members 
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connected to their actions. In relating participants to their actions (see types below), I chose to 

focus on Gabe’s use of personal pronouns. Specifically, I examine clauses in which the pronouns 

we, you, and I relate in various roles to the four SFL processes listed below:  

 Material processes (action verbs: give, turn, wrote, show);  

 

 Mental processes (sensing verbs: want, know, think, see);  

 

 Verbal processes (saying verbs: talk, ask, explain); and  

 

 Relational processes (describing or identifying verbs: is/are, have, got).  

 

 Using a Transitivity analysis in this way can help to reveal the ‘reality’ that Gabe and the 

students experienced in the field of the classroom activity. In completing a Transitivity analysis I 

discuss two patterns: (1) patterns of potential meanings resulting from Gabe’s choices of 

pronoun-process links; and (2) patterns of Transitivity phases and the boundaries that separate 

them. I conclude this chapter with a summary of how the Transitivity analysis contributed to 

uncovering and understanding experiential meanings. 

Transitivity Analysis – Part 1: Patterns of Experiential Meanings 

 

 By examining each pronoun against a process choice, I aimed to gain a clearer picture of 

how Gabe intended students to experience the Locus Task activity. By selecting and configuring 

a process type with a choice of pronoun, I can better understand the particular ways Gabe is 

representing experiences related to the task activities. For example, in the interrogative Mood, 

who is Gabe asking to think, or talk about the task? Through his language choices, who does it 

seem is experiencing the mathematical work of the task?  

 My analysis determined that the ideational metafunction of experiential meanings 

operated primarily through Gabe’s choices of material processes (45% of a total of 83 clauses) 

and through choices of mental processes (33%). As material processes construe doing, they 
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answer the question ‘what did the participant do?’ or ‘what happened?’ This tells me that about 

half of the time, Gabe and/or the students carried out (or were asked to carry out) some action 

such as writing creating, graphing, etc. (e.g., …what you have written down are the two sets of 

points). Since mental processes construe the inner world of consciousness, they help to answer 

questions such as ‘what is the participant thinking?’ or ‘what does the participant know or want?’ 

The data suggest that approximately one-third of the time, students experienced thinking about 

the task or were asked to think about the task (e.g., I want to know the locus…). The secondary 

meanings of verbal and relational processes operated at lower percentages (13% and 9% 

respectively) which suggests that Gabe was talking about talking approximately one-fifth of the 

time (e.g., …how could you explain the distance…). Relational meanings were low at 8%, 

signifying that Gabe only intermittently related students (or himself) to an identity, role, or 

meaning (e.g., …do you guys have a compass?). Further examples (and explanations) of 

experiential meanings from pronouns-process links are listed in Table 5.1.  The data in Table 5.1 

reveals that Gabe linked we- and you-clauses primarily to material processes – and I-clauses 

primarily to mental processes. A discussion of these choices follows.  

Potential Experiential Meanings of We 

 Phrases such as we will create or we found can suggest who is taking part in the group 

interaction. This can then help to explain the ways in which Gabe wanted students to experience 

particular aspects of the task.
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Table 5.1 

Pronoun-Process Links 

Processes: 

Pronouns 

Material Mental Verbal Relational Total 

We 

(25 

clauses) 

14

25
 = 56% 

 

we wrote the distance 

formula 

 

the conic section we’ll 

create 

 

6

25
 = 24% 

 

we know is going to be on 

our conic section 

2

25
 = 8% 

 

when we talk about 

distance 

 

we’re talking about a 

unit 

3

25
 = 12% 

 

we have point 

25

25
  

You 

(33 

clauses) 

17

33
 = 52% 

 

you’ve graphed the line 

 

 

you zig-zag and turn 

9

33
 = 27% 

 

[you]* think about some 

other points 

 

you can see two points 

4

33
 = 12% 

 

how could you 

explain?  

 

 

[you]* say it 

3

33
 = 9% 

 

Do you guys 

have a compass? 

 

What questions 

do you have? 

 

33

33
  

I 

(25 

clauses) 

6

25
 = 24% 

 

I’ve only found one point 

 

I’m going to give  you a 

point 

12

25
 = 48% 

 

I want to know the locus 

 

I think 

5

25
 = 20% 

 

what I ask you to do 

 

 

2

25
 = 8% 

 

I have a 

collection of 

points 

25 

25
  

Total: 83 

clauses 

𝟑𝟕

𝟖𝟑
 = 45% 

𝟐𝟕

𝟖𝟑
 = 33% 

𝟏𝟏

𝟖𝟑
 = 13% 

𝟖

𝟖𝟑
 = 9% 

𝟖𝟑

𝟖𝟑
 = 

100% 

 

*Here the pronoun you was only implied as in the giving of a command and not actually verbalized by Gabe. 
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It seems that in choosing we-clauses, Gabe associated himself with the students, possibly 

planning for joint experiences that both he and the students would do together. Something else to 

consider is that Gabe’s references to we might have also meant other (un-named) persons, some 

anonymous ‘expert’ community that could provide authority for the classroom practices 

(Rowland, 1999). Using we in this way might have had the effect of associating Gabe’s words 

with those of a select and powerful group from which the students were excluded. As a result, 

students could experience feelings of being discouraged – that the sense they are making is in 

some way being devalued (Rowland, 1999). The following discussion includes potential 

meanings of Gabe’s use of we as related to his choices of process. 

 Who is ‘we? Gabe did not always use we in a you-and-me sense. This became apparent 

in his use of clauses such as we found a locus point or we wrote the distance formula. The data 

indicates that students did not find a point because Gabe gave them the point. And, Gabe did no 

writing – only the students wrote on their white boards. In Text G3, Gabe claimed repeatedly that 

both he and the students together were either going to find or had already found a point on the 

locus (e.g. we’re going to find a conic section whose geometric description is the locus of 

points…, and we found a point that is in our locus…an equal distance from a fixed point). Gabe 

was sharing his experiential meanings, but it is not clear whether the students, themselves, 

experienced finding points. This is because of a lack of student responses at this point in the text. 

Gabe seemed to be characterizing a joint activity in ways that did not match the joint activity.  

 The following continues with a discussion of potential meanings of Gabe’s use of you as 

related to his choices of process.  
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Potential Experiential Meanings of You 

 Similar to we, Gabe connected you more with material processes than with mental, 

verbal, or relational processes. [As an analytical note, because you was often implied (although 

not verbalized) in Gabe’s commands, I chose to also include all [you]-clauses in my analysis.] 

For example, Gabe took on a demanding speech role when connecting you with material 

processes such as: [you] draw (material) a circle and [you] try (material) the point. In choosing 

to link you with material processes, Gabe commanded the students to experience certain actions 

they were to undertake, presumably to further understanding. While using the speech function of 

commanding students in this way had the potential to place Gabe in an authoritative role, he 

often softened his commands with more ‘polite’ directives such as see if you can come up with 

two points..., or try the point. In sending commanding messages this way, Gabe’s use of 

modulation may have had a positive effect on students’ interpersonal experiences.  

 Who is you? You can be used to address the person to whom you are speaking; you can 

also refer to more than one person, such as in you-all. To further complicate, you can even refer 

to the speaker him/herself. For example a teacher might say you always line up the decimal 

points when you add which possibly could mean I always line up the decimal points. Gabe’s 

choices of you used multiple interpretations. Because students may not have been clear regarding 

whom Gabe was addressing, this could account for a lack of responses and verbal interactions. 

Potentially, they could have simply decided to let someone else respond or interact. In the 

context of this discourse situation, Gabe’s use of you primarily seemed to indicate he was 

speaking to all members of the group. However, there were times when he addressed one student 

specifically. The following is a partial transcript from Text G1 which exemplifies various 
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referents for you [Note: viewing the video and noticing the direction of Gabe’s gazes helped me 

to identify the referents]: 

 Gabe-   So what do we know? Well, [you-all] try (material) the point and then  

   [you-all] think (mental)  about some other points. [You-all] See (mental)  

   if you (all) can come up (material) with two points that are equidistant  

   from that given point.  

   [You-all] Draw (material) a point. 

 Mandy-  Just like anywhere, like that? 

 Gabe-   Just anywhere. 

 Robert-  Could it be like that? … that’s a one-one and negative one-zero. 

 Gabe-  I don’t even think you (Robert) need to be that specific. 

 Robert- Oh. 

 Gabe-  I just want you (either Robert or all) to take (material) a point… Tell  

   your group why you said it was a circle. 

 It seems in the above text, Gabe referred to all group members initially and then followed 

Robert’s contribution with a response directed specifically to him. However, even in directing 

Robert to take a point, Gabe may not have intended the command for Robert only. It is possible 

that Gabe intended all group members to think along with Robert, which seems to explain why 

Gabe asked Robert to explain to the group why the locus in Task 1 would be a circle. This may 

have signaled to the group an interaction that was not intended for Robert alone – potentially a 

productive way to engage group members in further discussion.  

 The following continues with a discussion of potential meanings of Gabe’s use of I as 

related to his choices of process. 
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Potential Experiential Meanings of I 

 Gabe’s use of I varied in meaning depending upon his choice of process-type. Gabe 

primarily used I to link with mental processes (I want to know…, I don’t even think…) and with 

material processes (I’ll walk you through…, I’m going to give you a point). The following 

discussion of I includes potential meanings as related to Gabe’s choices of process, Mood, and 

tense. 

 Who is I? It seems that it should be clear regarding who I is. However, just as with we 

and you, Gabe’s referential meanings were not always clear. A lot has to do with Gabe’s intent. 

As he spoke such phrases as I’m going to give you a point… and I’ll walk you through the very 

first one…, it is reasonably clear that Gabe intended that he would be the doer of such actions – 

that he would be the one offering goods and services to the students. Similarly, with I-clauses 

involving mental processes such as I don’t even think… and I’d like to go with that idea, it 

seemed clear that Gabe was again referring to himself. He was encoding his own experiences for 

the students by explaining his preferences for how to think (or not think) about the task. 

However, in other clause-types, such as those used to express a personal longing or to appeal to 

the students (I want to confirm…; I want to find all the points that are equidistant from that given 

point), the referential meaning of I becomes less clear. While the meaning could have been that 

Gabe, himself, wanted to experience ‘confirming’ and ‘doing’, it seems more probable that he 

was thinking aloud – modeling his own thinking as a way to help students think about the task. 

In these types of clauses, I might have meant you – that is, ‘I want to find all the points, and 

therefore, so do you.’  

 Potentially, Gabe’s ‘mixed-use’ of pronouns may have been confusing to the students. An 

example of mixing pronouns follows, taken from Text G3 follows: 
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 Gabe-    So, I have a fixed point and a given line, and I’ve only found one  

   point that will be on this conic section. So now, we’re going to confirm  

   through the distance formula that this point we found is equidistant from  

   the given line. 

The problem may have been in omitting the students from the hypothesis. That is, the students 

were not part of the initial material actions of ‘fixing’ and ‘finding’. So, while Gabe seemed 

‘ready’ to confirm through using the distance formula, the students may not have been.  

Gabe’s Use of Tense 

 Material and mental processes differ with respect to the way they unfold in time, and this 

is reflected in the grammatical system of tense (Halliday & Mathiessen, 2004). Before moving 

on to the second part of the Transitivity analysis, the following discussion brings out some 

potential meanings that Gabe made as related to tense. Gabe’s identification of experiences in the 

past tense could be viewed as historical and those in the present, more or less as factual claims. 

Gabe’s use of the future tense referred to events yet to happen. 

 As Gabe changed tenses, I noted that the students’ responses also seemed to change. For 

example, in the past tense with material processes, Gabe such claims as we found a point that’s 

on the locus, okay? As previously discussed, it remains unclear whether the students also ‘found 

a point.’ Additionally, Gabe also claimed that we wrote the distance formula down on the paper 

when it was clear from the video that that only the students did any writing. In the present tense 

with the mental process of knowing, Gabe claimed that we know (e.g., …so that’s one point we 

know is going to be on our conic section). I do not think that Gabe meant to say that he knew the 

workings of the students’ minds. However, the students’ responses seemed to indicate they did 

not know what Gabe claimed they knew (e.g., Don’t know what you’re getting at still). This 
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knowledge-mismatch might have caused students tensions regarding the task and possible 

feelings of not keeping up, even being lost. However, just because something did not happen in 

the past, does not mean it will not happen in the future. After all, with the future being uncertain, 

anything can happen. Therefore, there was still the potential for students to find the locus. So, 

when Gabe said that they were going to find the locus of points, the students appeared willing to 

go along (Anna responded with okay – Text G2).    

In the present tense, questions such as what’s something we know…? (mental) or what’s 

something we use the distance formula for? (material) dominated the interrogative Mood. What 

is interesting is that questions like this are not asking what do we know? – rather, what is 

something that we know? There seems to be a fine line of distinction between these two 

questions. The former is more general and asks about what the students know. However, the 

latter seems to insinuate that there is something that we know, what is that something? Again, 

students may have been challenged to answer those questions as they answered briefly or not at 

all. Additionally, students may have been unable to answer a question regarding what others 

knew. Possibly confident in describing their own understanding, students may have felt unable to 

speak for others. Even though Gabe may have intended questions of this type to establish 

solidarity and further engagement with the task and each other, the result was that verbal 

interactions were brief. After the following review of the first part of my Transitivity analysis, I 

begin the second part: Phases, Shifts, and Boundaries. 

Review of Transitivity Analysis – Part 1 

 Thus far, the Transitivity analysis has permitted comments on potential experiential 

meanings and descriptions of the field of the classroom discourse situation. Examining Gabe’s 

choices of pronoun-process links provided a general sense of who was doing (material processes) 
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or thinking (mental processes). The linking of we and you with material processes suggested the 

inclusive nature of Gabe working together with the students. And the linking of I with mental 

processes such as thinking and knowing suggested that Gabe was doing the mental work required 

by completing the tasks. However, upon further analysis in which I also examined how the 

pronoun-process links related to Mood choices, other patterns of meaning emerged. 

Emerging patterns  

In examining the ways that Mood connected to Gabe’s choices of Transitivity, I began to see 

patterns in how the groups’ discourse evolved. I found this to be mainly due to how Gabe’s 

choices of Transitivity (pronoun-process links) connected to his choices of Mood. I determined 

that:  

 We-clauses were spoken predominantly in the interrogative Mood such as what do we 

know? What’s something we use…? 

 You-clauses were spoken predominantly in the imperative Mood such as you convince…, 

you draw… 

 I-clauses were spoken predominantly in the declarative Mood such as I can explain, I 

want all the points…, I think… 

 These determinations were instrumental in helping to explain how group discourse 

evolved, and how shifts in the field were achieved. Almost like pieces of a puzzle, each Mood 

carried with it particular choices of tense, pronoun, and process. For example, when Gabe 

negotiated exchanges of information by asking questions (interrogative Mood), he often used we 

and spoke in the present tense. However, when Gabe demanded information or goods and 

services (imperative Mood), he shifted to using you. Gabe spoke I-clauses in several ways to 

state what he could do or what he wanted students to do. In the second part of my analysis I 
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continue to examine Gabe’s texts to look for additional puzzle pieces that fit together in ways 

that would yield a more complete picture of the field. I refer to these puzzle pieces as phases of 

the text – as examples, orientation, questioning, expectation and informational. Each of these 

phases communicates different meanings and has the potential to mirror the realities of the 

classroom discourse situation.  

 To continue, I use an excerpt of dialogue taken from Text G2. Of particular interest are 

the boundaries which actually signal shifts in the phases. The boundaries are marked by changes 

in pronoun/process type, related tense and Mood choice, and circumstantial descriptions – all of 

which help to explain how the field of the situation is being constructed. 

Transitivity Analysis – Part 2: Phases, Shifts, and Boundaries 

 Recalling that Transitivity choices are related to the dimension of field, I remind the 

reader that this is accomplished through choices of process types and participant roles. Together, 

these choices help to explain how interactants encode their experiential realities while talking 

with each other.  

 In the following excerpt from Text G2, there are four participants: Gabe, Paul, Lawrence, 

and Anna. Anna began by voicing her confusion regarding the definition of a locus being ‘the set 

of points equidistant from a fixed line and a fixed point’ (we were confused by what this means). 

The analysis begins with Phase 1, a phase in which Gabe takes up the conversation after Anna’s 

statement of confusion. See Appendix F for Text G2 with corresponding clause numbers and 

phases. 

Phase 1, Clauses 1 – 7, Orientation Phase  

 

 Gabe-  Yeah, so what we’re going to do is [unfinished thought]… We’re going to  

   find a conic section whose geometric description is the locus of points that  
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   are equidistant from a given point and a fixed line, [repeats] a fixed point  

   and a given line. So, I’m going to give you a point, and we’re going to  

   find the locus of points that are equidistant from both the point and the  

   line. 

 Anna-  Okay. 

 Gabe-  Okay so, and I’ll walk you through the very first one. 

 Key to Phase 1 are Gabe’s choices of the material processes of find, do, give, and walk in 

combination with pronoun links of we and I, and a declarative Mood. Because circumstances 

indicated that the students were confused, Gabe took on the speech role of giving goods and 

services. So, this phase is about what Gabe (I) is going to do and what Gabe and the students 

(we) will be doing together. At first we’re going to find a conic section…, but that meaning 

changed as Gabe took on the role of providing: I’m going to give you a point, I’ll walk you 

through the very first one. With this, Gabe indicated he would support the students and help them 

initially.  

Phase 2, Clauses 8 – 20, Questioning Phase 

 

 Gabe-   So, what’s our distance between our line and our point? 

 Anna-   Two? 

 Gabe-   The distance is two. And what’s the midpoint of that line segment? 

 Lawrence-  Zero. 

 Gabe-  So what point is equidistant? What is one point that is equidistant 

   from our given point and our line segment? 

 Lawrence- Zero-zero. 

 Gabe-  Zero-zero. Why? 
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 Lawrence- Because it’s one away from zero-one and one away from the  

   negative one-one. 

 Gabe-  Yeah, and so that point zero-zero is equidistant from our given  

   point one-zero and our line y equals negative one. So that’s one 

   point that we know is going to be on our conic section. 

 Anna-  Okay. 

 The Mood in Phase 2 has shifted from declarative to interrogative. It seems that Gabe 

chose to ask wh-questions as a way to help ‘walk’ students through the first task. Relational 

processes dominated this phase with a noticeable shift away from using pronouns to that of using 

geometric entities such as distance, point, line, segments, and conic section. Gabe’s use of 

pronouns was limited to it’s which referred to the origin (0, 0). These shifts in process and Mood 

help to set the boundary between Phase 1 and Phase 2. While the pronoun we was used once with 

the mental process ‘know’, the predominant pronoun choice was ‘our’ which Gabe repeated five 

times. Gabe’s use of our (our distance, our given point (used twice), our line segment, our conic 

section) suggests that students shared in the experiences and understanding of these things – that 

is, in a joint ownership of knowing. However, the students may not have experienced an 

ownership of the type inferred in the text. Maybe, the students did not experience the shared 

understanding to which Gabe’s language seems to point (e.g., so that’s one point we know is 

going to be on our conic section).  

Phase 3, Clauses 21 – 22, Expectation Phase  

 

 Gabe-  So now, what I ask you to do is to confirm that that’s the case  

   algebraically. I want you to show me that the distance between 

   the point zero-zero and one-zero equals the perpendicular distance  
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   between zero-zero and our line y equals negative one. 

 In this brief phase of only two clauses, Gabe took on the role of demanding that students 

use the distance formula to confirm equal distances. The circumstances that led to this demand 

may have Gabe’s knowledge that the origin would be the only midpoint between the focus and 

directrix (recall that a parabola is the set of all points equidistant from a point, or focus, and line, 

or directrix) – wanting students to see beyond visual inspection that the midpoint could be 

confirmed through the distance formula. Ultimately, Gabe may have also thought that with this 

example, students might begin to see how to use the distance formula to find additional locus 

points. Confident in this potential, Gabe uttered the modulated commands of I ask you…to 

confirm and I want you to show me that the distance…equals negative one.  

 However, it may have been that the students only knew that (0, 0) would be on the conic 

section because Gabe told them that it would be. In other words, the students had only verified 

that point and had not yet experienced finding a locus point on their own. This may have 

contributed to students’ hesitation to meet Gabe’s demands. The students’ hesitancy also may 

have signaled to Gabe a need to shift back to the interrogative Mood and ask further questions. 

This shift served to introduce a new Phase.  

Phase 4, Clauses 23 – 38, Questioning Phase 

 

 Gabe-  From our point that we know is on our conic to the point we know on our  

   line, what’s the fastest way to get between two points? 

 Paul-  Run? [laughter follows] 

 Gabe-  How do you run? Do you zig-zag and turn around? 

 Paul-  Straight line? 

 Gabe-  Straight line, okay. So, when we use the distance formula, we find the  
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   distance between points, right? Do you agree? 

 Anna-  Uh-huh… So do you put, do you substitute these points into the distance  

   formula, and then you compare them? 

 Gabe-  Yeah, and what do we expect them to be? Or what do we know they’re  

   going to be? 

 Anna-  Equidistant? 

 Gabe-  Yes. 

 Gabe asked questions in Phase 4 that explored experiences related to the physical nature 

of distance being the shortest, most direct route between two points. Circumstances for this 

excerpt include some humorous exchanges in response to Gabe’s question, what’s the fastest way 

to get between two points? Even though Gabe probably expected more of a mathematical answer 

(e.g., along a straight line) instead of the Paul’s response of ‘run’, Gabe was still able to facilitate 

further discourse by asking more questions such as how do you run?  

 Gabe used material processes (we use…, we find…) and mental (we know…). In moving 

from Phase 3 to Phase 4, the Mood shifted from imperative to predominantly interrogative. The 

students became the referential subjects linked with you (you run, you zig-zag), and Gabe used 

the inclusive we when asking what do we expect them to be [expecting an answer of 

‘equidistant’]. Of interest is the potential meaning of Gabe’s declaration which turned into a 

question: So when we use the distance formula, we find the distance between, right? Do you 

agree? It seems as if Gabe was unsure whether the students understood, so he turned an offer of 

information into a yes/no-question – a type of question students seem hesitant to reply in the 

negative. Even though Anna responded with uh-huh and then later with the expected answer of 

equidistant, she seemed tentative because her answers were said with a rise in the tone of her 
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voice – i.e., a response that sounded more questioning than declaring. Gabe may have thought 

that others were hesitant as well, due to their lack of engagement in the conversation. This may 

have been what motivated Gabe to stop asking questions and take on the role of giving 

information in Phase 5.  

Phase 5, Clauses 39– 44, Information Phase 

 

 Gabe-   Yes, we wrote the distance formula down on the paper. It was there for a  

   reason. So, I want to confirm because I know we can just look at it and say  

   that’s true, that I’m one unit away from the point. So, I’m going to use the  

   distance formula to show that the distance from our given point and the  

   point that’s on our conic, zero-zero, is the same distance from the point  

   that’s on our conic to the line. 

 Anna-  Okay. 

 Here the declarative Mood dominates with material and mental processes. While Gabe 

began with the inclusive we wrote (material process), he then took on the role of doer and 

explored how he would use the distance formula. In taking on this role (I’m going to use… and I 

want…), Gabe was doing both the work of and the thinking about the task by himself. The 

meaning here is that the students would experience the mathematics through Gabe’s experiences 

and not their own. The possessive pronoun ‘our’ is again used to reference geometric entities, 

potentially indicating some sort of shared ownership of the conic section. 

Summary 

 The five phases delineated above relate to changes in Gabe’s Transitivity choices, and the 

boundaries uncovered in this analysis illustrate how resulting Transitivity patterns were realized 

through Gabe’s contextual choices. That is, as Gabe chose which process type to use and what 



  141 

configuration of participants to convey, he changed the direction of experiential meanings in the 

text through a change in Mood. Table 5.2 summarizes the above analysis and delineates shifts 

and boundary lines.  

 Table 5.2 recaps the discussion of phases and how Gabe shifted between phases of 

orientating students to the task (Phase 1), questioning about the task (Phase 2 and Phase 4), 

giving expectations (Phase 3), and providing information regarding the task (Phase 5). Gabe used 

the pronouns we, you, and I in all five phases. With material processes, Gabe linked we, possibly 

to show solidarity with the students regarding what they have done in the past, are doing in the 

present, and will do in the future.  In two of the phases, Gabe used the interrogative Mood to ask 

questions. In the first phase of questioning, Gabe asked about geometric entities. However, in the 

second phase, the questions were more directed toward how do you or how do we do things.  

 By looking across the rows, one can see what pronouns link with which processes for a 

given Mood and tense. I found that Gabe predominantly used the present tense across all five 

phases, with the exception of the Orientation Phase in which Gabe related what he and the 

students would do in the future tense. Moving downward in the table reveals shifts between the 

phases. For example, in shifting from Phase 1 to Phase 2, material processes shifted to relational, 

participants shifted from entities to pronoun referents, Mood shifted from declarative to 

interrogative and tense shifted from future to present. These shifts are what formed the boundary 

between the Orientation Phase and the Question Phase. Overall, the shifts served as the 

boundaries between all five phases. 

 In the last column of Table 5.2, I have suggested meanings that the students may have 

experienced in each of the five phases. Doing this helps to relate Gabe’s choices of Transitivity 

and Mood to student experiences. For example, in the Expectation Phase, the students 
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experienced what Gabe wanted them to do – i.e., I ask you to… I want you to… use of I. It is 

also clear that they were to do the mathematics – i.e., …you to confirm…you to show me… 

Additionally, the circumstantial elements of what the students were to confirm and show were 

also clear – i.e., that the distance between the point zero-zero and one-zero is the perpendicular 

distance between zero-zero and our line y equals negative one. However, it seems that student 

responses, based on their experiences, were determining factors in how Gabe shifted between 

phases. For example, after questioning in Phase 2, Gabe stated expectations of how he wanted 

the students to proceed. Then, wanting confirmation of understanding from the students, he again 

entered another phase of questioning in Phase 4. When students hesitated to give that 

confirmation, he entered Phase 5 and gave additional information and reasons for wanting the 

students to confirm equal distances with the distance formula. See Appendix G for sample of text 

analysis: G3. 

Concluding Thoughts 

 Gabe’s use of Transitivity patterns revealed how he chose process types and pronouns. In 

the second part of the Transitivity analysis, I examined the ways that choices of Mood related to 

Transitivity patterns. I found that he took on a role of directing the students’ actions – most often 

from a perspective of what they would do (or had already done together). He turned to asking 

questions when a lack of student responses seemed to indicate they were not experiencing the 

task as he thought they should for understanding. His concern for their understanding helped to 

build positive interpersonal meanings. His questions also worked to engage the students in 

discourse with him or with each other. Overall, the field of the discourse situation seems to have 

reflected Gabe’s desire that the students experience the task along with him. 
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Table 5.2  

Phases and Boundaries, Transitivity and Experiential Meanings 

 

 Process(es) Participant 

Subjects 

Mood Main 

Tense Use 

Potential Experiences of the Students (Field) 

 

Phase 1- 

Orientation 

 

Material- 

do, find  

give,  walk       

 

 

 

we  

I                

 

 

Declarative 

-statements  

                

               

 

 

Future 

   

          

         

 

Students experienced what they would do 

together with Gabe to solve parts of the Locus 

Task 

Phase 2- 

Questions 

 

Relational- 

is 

 

                 

                

Geometric 

entities- 

distance, 

line, point           

           

 

Interrogative 

-questions 

 

                         

              

 

Present 

 

 

         

 

  

Questions served to help Gabe ‘walk’ the 

students through the first task. Students may 

have gained understanding through answering 

the questions. 

Phase 3- 

Expectations 
 

 

Verbal-ask 

 

Mental-want                 

                

I 

 

I 

           

 

Imperative 

-commands 

 

 

   

Present 

 

 

 

  

Students experienced commands directing their 

future actions, what they need to do with the 

tasks. 

Phase 4- 

Questions 

Material- get, 

run, zig-zag, use, 

find 

 

Mental- know, 

agree             

you 

we 

 

we, you         

Interrogative 

-questions 

 

 

 

 

 

                 

Present 

 

 

 

 

 

     

       

The questions in this phase are directed to the 

students- How do you run? Do you agree? This 

is different from Phase 2 in which the questions 

were more about geometric entities and 

processes involving those entities. Students may 

have experienced more personal reflection. 
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Phase 5- 

Information 

Material-wrote, 

look 

 

Mental- want, 

know 

 

Relational- am, 

is 

we 

 

 

I 

 

I, the point 

Declarative 

-statements 

Past, 

Present, 

and Future 

The students in Phase 5 experienced past actions 

(we wrote), followed by listening to what Gabe 

is going to do (I want to confirm, I know), and 

then followed by what Gabe is going to do. 
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CHAPTER SIX: PENNY AND THE BUBBLE TASK 

 

Penny had designed the Bubble Task to present to each of her five introductory algebra 

classes. Just prior to the day I observed and collected data, I learned that the students had 

reviewed linear functions and compared them against other functions. In conjunction with this, 

Penny designed the following Bubble Task to extend students’ understanding of linearity by 

asking them to find a generalized rule for a pattern of ‘bubbles’ as shown below. Each trial 

numbers (n = 0, n = 1, n = 2…) represented an input value which was associated with a particular 

arrangement and number of bubbles. Hoping for the activity to be discovery-based, Penny 

provided the diagram below on the smart board, but left the students to answer the three 

questions listed below: 

           n = 0                    n = 1                   n = 2                         . . .         n 

  o  

 o o  

o o    o    o o     o    o    o    o . . .         ? 

 o o  

  o  

 

 Task 1:      Draw the next two steps in the pattern. 

 Task 2:      Answer the question: How many dots are in the 46th step? 

 Task 3:      What is the general rule that defines how many dots are in 

     the nth place? 

 

 Figure 6.1. Sequence of Bubble Patterns 

 

Penny chose this task because even though the students had already worked with linear 

functions and graphs, their experiences with discrete data had been limited. Therefore, Penny 

planned to have the students work in small groups of three to five students, rather than a whole-

class discussion. In her directions, Penny stressed the importance of talking with each other, 

“nobody’s done until everybody understands; you all have something to say.”  She also 

encouraged the students to address the tasks in as many ways as possible.  
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Initial Analyses of Four Texts 

 

As mentioned previously, an initial sweep of the data highlighted four texts in which 

Penny made Theme choices in atypical ways (marked). Additionally, in each of these four texts, 

students were confused by aspects of the task (e.g., I’m getting all confused – Text P1). While I 

determined that students could identify the recursive formula (e.g., the next one’s four, and then 

that one is just four more again. – Text P1), they remained unsure as to how to name the explicit 

algebraic rule of ‘4n + 1’. While there were indications that students were beginning to connect 

the recursive nature of the sequence to the explicit pattern (e.g., …it adds four every time, and 

plus, you have to add the one it starts with. – Text P2), verbal exchanges were brief, vague in 

meaning, and often offered in direct response to a question by Penny (e.g., you add one on each 

thing. – Text P1). Interestingly, even though one student’s response indicated he knew how 

many bubbles would be in the 46th step (It’s one eighty-four, one-eight-four plus the one. – Text 

P2], he was unable to connect his words to the expression ‘4n + 1’. Overall, student comments 

continued to reflect confusion regarding aspects of the task (What do you mean? – Text P3; 

What’s it going to look like at the end? – Text P3).  

Synopsis of Four Selected Texts for Analysis 

 

Text P1 (students: Monique, Leanne, Luis, Loren). The following excerpt from Text 

P1 demonstrates Penny’s attempts to get students talk with each other.  

 Penny-  How’d you get that? 

 Leanne- Forty-six because it goes up four times. See that bubble right there- 

 Penny-  Uh-huh- 

 Leanne- The next one’s four, and then that one is just four more again, so- 

 Luis-  You add one on each thing. 
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 Penny-  What was that? 

 Luis-  You add one on each. 

 Penny-  So, I like what you’re saying. I think you should talk to each other to  

compare and contrast what you’re saying because you’re saying two sort 

of different things. Okay? 

While Penny’s suggestion that Leanne and Luis talk with each other might have helped 

them understand, neither student continued talking with the other. 

Text P2 (students: Carlos, Jared, Tula). The follow text excerpt shows how Penny 

attempted to have the students generalize the pattern: 

 Penny-  Write out what you just told me you did. 

 Jared-  It’s one eighty-four, one-eight-four plus the one- [Jared writes the  

numbers as he speaks.] 

 Carlos-  Oh yeah. 

 Penny-  So, you did the number of steps times four plus one? How could you  

generalize what you’re saying to me? Is that the variable we’re using?  

What is that? Okay, good. One thing I would also try to do is like, if you  

represented this as a table. It’s also really good if you could compare and  

contrast to what you just told me it is. Okay? Try writing your results as a  

table. Compare what number step it is to how many levels are in each step. 

 Carlos-  Too many. 

 Penny-  Yeah, well, just do the first few. You don’t gotta go up to forty-six. 

The transcript ends with Penny’s last utterance above; so it remains unclear whether 

either Carlos or Jared was able to write results in a table of values.  
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Text P3 (students: Monique, Leanne, Luis, Loren). The following excerpt from Text 

P3 also reflects Penny’s attempt to help students connect recursive to explicit by pointing out 

mathematical inconsistencies. See Appendix H for complete transcript P3. 

 Penny-  Initially, we started with this one in the center, right? And then you add 

   four each time. But you still have to think about that initial, initial  

[she emphasizes the word], initial value, that initial one that you start with,  

and then you keep adding four. So I like the idea of multiplying by four,  

but you need to add what you started with, need to add your initial value. 

 Monique- So, [she begins to punch buttons on her calculator]- 

Loren-  Forty-six times four- 

 Penny-  Okay. 

 Loren-  It’s x plus four [pause], four x. 

 Penny-  Okay. So, so let’s look here to what you were saying in the beginning  

because you were saying multiply whatever number you have by four,  

right? So we multiply zero by four, we get zero. We should get one. So,  

we’re one short. Right here, we multiply one by four, we get four, but we  

should have five, so we’re still one short. Two we multiply by four gets  

you eight, you need to add one. What does your x represent? 

 Loren-  The times you’re multiplying by four. 

 Leanne- Oh, so four times zero plus one. Yeah.  

The above excerpt demonstrates both students’ uncertainty and Penny’s attempts to lead 

them to discover the generalized rule. Even though Penny referred repeatedly to the first bubble 

as the ‘initial’ value, it is unclear if students connected that to the b-value in y = mx + b. While 
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no students questioned why the first value for n was ‘zero’ and not ‘one’, it is uncertain whether 

they related the words ‘initial value’ of bubbles to the zero value for n. 

Text P4 (students: Carlos, Jared, Tula). This excerpt represents Penny’s efforts to lead 

the students towards bringing together ideas of recursive and explicit understanding: 

 Penny-  What do you think? 

 Carlos-  Add four times every time your x-value goes up? 

 Penny-  Okay, good. I like that. I like that you have this idea of initial value and  

what happens every time, but how can we bring these two ideas together?  

I like that you have this idea of initial value and what happens every time,  

but, like what did you do here? You multiplied forty-six by what? 

 Tula-  Four 

 Penny-  Four, and then what did you do? 

 Carlos-  Add one. 

 Penny-  Okay, so how could you generalize what you just did? 

 Carlos-  It starts off with one, and then you add four times the number. 

After a few guiding questions, Carlos offered a generalizing statement it starts off with 

one, and then you add four times the number. However, as previously stated, he did not translate 

those words to an algebraic expression in terms of n. 

Overview of Theme and Clause Complex Analysis 

 

By linking subjects and verbs, a Transitivity analysis (such as in my analysis with Gabe’s 

texts) can capture much about the reality of experiential meanings – that is, ‘who is doing what’. 

However, Transitivity alone cannot capture the significant dimensions of the ‘flow’ of a 

speaker’s text. Therefore, in analyzing Penny’s texts, I begin by examining two different 



150 

 

linguistic patterns: Penny’s use of (1) Theme, and (2) Clause Complex. I do this because I 

noticed atypical ways that Penny used Theme to begin clauses and link clauses together. Overall, 

Penny linked clauses together more than either Aaron or Gabe. The first section of analysis 

begins with a discussion of Theme which I then follow with a discussion of Clause Complex in 

the second section.  

The first pattern, Theme, refers to Penny’s contributions to the cohesive nature of the 

texts. By examining the ways Penny chose to begin each clause, I was able understand how 

Theme played a crucial role in her focus and organization of messages to the students. As an 

example, Penny would draw students’ attention to a previous discussion before presenting new 

information (e.g., …like what we talked about here, you multiply zero by four. – Text P3). 

Beginning the structure of the clause in this way established a focus on (and a possible desire to 

connect to) the specific words previously spoken by students Loren and Leanne.  

Part 1. Textual and Interpersonal Meanings in an Analysis of Theme:   

Findings and Discussion 

Recall that there are three types of Theme: (1) textual Themes (conjunctions such as if, 

although, in conclusion); (2) interpersonal Themes (modal adjuncts such as I think, probably, 

unfortunately or vocatives as in using a person’s name); and (3) topical Themes (subject, 

circumstances, or verbs – including adverbial/prepositional phrases such as merrily-merrily or on 

the first day of school, and nominal groups such as Peter, Paul, and Mary). SFL requires that if 

the clause begins with a textual or interpersonal Theme, analysis must continue until reaching a 

topical element (Eggins, 2004). Once a topical constituent has been identified, all remaining 

constituents can be assigned to the role of Rheme which can be thought of as the second message 

in the clause. In finding a marked Theme (atypical way to begin a clause), I looked for a 
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potential reason or purpose for why she may have wanted to draw attention to a particular group 

of words. I begin by analyzing textual Themes of continuity adjuncts. 

Textual Themes: Continuity Adjuncts  

In total, Penny used 35 textual Themes in 66 clause simplexes (a sentence of only one 

clause). The word so at the beginning of these clauses was predominant (used 17 times out of 35) 

with the remaining 18 textual Themes spread somewhat equally among such beginnings as no, 

okay, well, yeah, and, but, and because. While textual elements do not express any interpersonal 

or experiential meaning, their cohesive work is important in relating the clause to its context. See 

below in Table 6.1 for examples of textual Themes.  

Even though the purposes behind Penny’s use of continuity adjuncts may have varied 

(see Table 6.1), she seemed to use ‘so’ and ‘okay’ to help continue the flow of conversation – 

that is, to indicate that what she is saying somehow relates to (or is continuous with) something 

she previously said. In particular, Penny used the word so in the first two examples (see Table 

6.1) to indicate a meaning of cause-and-effect as in the potential meaning ‘I understand your 

confusion, so here’s a potential remedy...’  However, the example in Table 6.1 taken from Text 

P3 seems to serve more as a linguistic marker: So, I totally agree with the increasing-by-four 

ideas…, but that gets you this outside [a value that is incorrect]. The first part of this clause 

focused on the students’ thinking and their ideas; and while there was reference to the 

mathematics in the task, Penny’s words seemed to focus more on the students’ contributions 

regarding the mathematics. With the words I totally agree, Penny may have wanted to set a 

positive tone before having to contrast with a meaning of ‘on the other hand, I only totally agree 

with part of what you are telling me.’ The first part of this clause provided feedback to the 

students – both that she agreed with them and that she understood what they had said. As a 
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potential clause with interpersonal meaning, Penny may have wanted to begin the clause in a 

positive way – providing feedback that she agreed with their ideas, before pointing out a 

computational inconsistency. Overall, Penny used continuity adjuncts in ways that aided the flow 

of her messages. But, there also were times when she seemed to use these adjuncts to connect 

interpersonally with the students. 

Textual Themes: Conjunctive Adjuncts  

Conjunctive adjuncts (e.g., and, but, because) are often used to link clauses to other 

clauses. While the typical placement of these links is between clauses, I found it interesting that 

Penny would sometimes begin a clause with because and and.  Even more interesting was how 

Penny would begin with a clause with because in the declarative Mood (i.e., because your input 

is…), but would end the clause with a wh-word – thus, really asking a question (e.g., because 

your input is what?). While this linguistic pattern only appeared in Text P31, I found it 

noteworthy because of its distinctive nature and because it only appeared in Text P3. I believe 

this text was longer than Penny’s other texts because there was more of a need to guide the 

students to realize the importance of adding the initial value of one to their generalization of the 

pattern. Several times, students in that group concluded that the generalization was 4n rather than 

4n + 1 (Leanne- So, forty-six times four is our answer; and Loren- forty-six times four, it’s x plus 

four, four x). It was through lengthy efforts on Penny’s part that guided the students to see 

inconsistent computations when comparing 4n to the actual number of bubbles in each step. 

However, it was not until the end of the text that Leanne was able to respond with oh, so four 

times zero plus one, yeah. 

The structure of word order discussed in the above paragraph is unusual and not typical, 

and therefore, is considered marked. Further discussion on marked Themes follows. 
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See the Table 6.2 for further examples of marked Themes. More discussion regarding marked 

Theme choices follows. 

Marked Themes 

 

Marked Themes can help identify the purpose behind a speaker’s message by drawing 

attention to a particular group of words, thus building a coherent text than can be easy to follow. 

Penny-  Because your input is what? What did you put in for your 

input? And your output would be? Because this would get 

you four times zero is what?  

By including the words input and output in the Theme, Penny may wanted to emphasize their 

importance. As the text unfolded, the input-output connections became central to understanding 

that the generalization needed to include the initial value. As discussed in the section above, 

students initially had difficulties seeing that the outputs from multiplying the step number by 4 

did not match the number of bubbles for each step.  

Penny may have chosen to use this rapid style of questioning as a way to check students’ 

understanding, potentially guiding them to make the input-output connections on their own. 

While asking quick questions of this nature can lead students to play a sort of guessing game, 

Leanne was able in this case to make an input-output connection. The following includes student 

responses to Penny’s questions: 

Penny-  Because your input is what? What did you put in for your input? 

Leanne and 

Monique- Zero 

 

Penny-  And your output would be? 

 

Loren-  One. 

 

Penny-  Because this would get you four times zero is [waits]? 
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Loren-  Zero. 

Penny-  plus one [waits] 

 

Loren and 

Luis-  One. 

 

Leanne- So wait. In the other ones I would have to put four times one plus one? 

 

Marked Themes across Mood choice. In addition to the previous examples, there were 

other times when Penny’s choice of Theme did not agree with her choice of Mood. Out of a total 

110 clauses spoken by Penny, 28 reflected marked Themes: 10 Themes were marked in the 

interrogative Mood, 11 marked in the imperative Mood, and 7 marked in the declarative Mood. 

Examples in these other Moods vary in nature; and for each variance, Table 6.3 highlights how 

the marked clauses in these other Moods vary and offers an example of more typical choices of 

Theme, including a reason as to why I selected the Theme as marked.  

Recall that a typical declarative structure is subject/verb; a typical interrogative structure 

begins with a wh-word choice; and a typical imperative structure begins with a commanding 

verb. Any change outside of these more typical structures causes a Theme (or Themes) to be 

considered marked. In Table 6.3, the first two examples begin as a declaration but ended as a 

question due to the ending phrases right? and by what? The polar nature of the first question 

called for either a ‘yes’ or ‘no’ response from the students, while the second question (not polar 

in nature) required only a single numerical response. However, neither functioned to spark 

conversation among students in the group.  The students briefly answered Penny’s questions and 

offered no further comments to the conversation. An excerpt from Text P3 demonstrates the lack 

of student engagement in conversation about the task; this follows after Table 6.1.  
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Table 6.1 

 

Potential Textual Meanings 

 

Text      Student 

contribution 

                              Penny’s Response      

                      [textual themes are bolded] 

                Potential meaning relating  

               Penny’s clause to its context 

 

 

P1 Leanne- I was getting all 

confused. 

So, let’s look here [Penny pointed to  

the smart board in front of the room]. 

I understand your confusion, so here’s a 

potential remedy we can find by looking 

at the number of dots in the figure for  

step zero. 

 

 

P2 Jared- you could multiply it by 

four times…forty-two, right? 

So, you did the number of steps times 

four plus one. 

Let me understand what you are 

telling me, so to confirm, ‘it’ refers to 

the number of steps, and then you 

added one? 

 

    

P2 Carlos- It starts, it adds four 

every time, and plus you have to 

add the one it starts with. 

 

Okay, what’s another way you could 

like express that? 

Okay, let’s expand your idea one step 

further. How could you generalize 

your ideas in an algebraic expression? 

 

 

P3 Leanne- You’re adding four. So, I totally agree with the increasing-

by-four ideas that you guys are talking 

about…but that gets you this outside. 

Yes, you are adding four each time, so 

I agree with that part of your 

discussion; but you still have to think 

about that initial value… 
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 Penny-  Okay, but that one’s technically for one, right? [no response] So  

   you’re saying that you take the number of bubbles and then 

subtract four? [no response] Okay, but here how many bubbles 

   do we have? 

 

 Monique- Eight. 

 Loren-  Nope. 

 Penny-  Nine. [Notice that Penny answers her own question] And if I 

   subtract four from that, I get five? [no response] 

The third and fourth examples (see Table 6.3) are in the imperative Mood. I consider 

them as marked clauses because their structures did not follow that of a typical command such as 

talk to each other or do the first few. In these examples, Penny ‘softened’ the demanding nature 

of the commands by adding interpersonal elements of I think (you should talk to each other…) 

and …well, just (do the first few). With the words I think, Penny avoided positioning herself as 

the authority regarding what the students needed to do; and the limiting adverb just sent a 

message to only do the first few. What is interesting is that the students did not take up Penny’s 

suggestion to talk to each other – even after she enhanced this suggestion with a justification for 

doing so. This may have caused Penny’s change to more marked selections, as evidenced in the 

text below: 

Penny-  I think you should talk to each other to compare and contrast 

   what you’re saying, because you’re saying two sort of different 

   things. Okay? [Students did not begin to talk] Talk to each other.  

   Talk to each other [emphasized tone]. 
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Table 6.2 

 

Marked Themes: Conjunctive Adjuncts 

 

Text Clause examples  Mood Marked 

Theme 

Rheme Example of more typical choice of 

Theme to agree with the 

interrogative Mood 

 

P3 Because your input is 

what? 

 

Interrogative Because 

your input 

 

 

is what? What is your input? 

P3 And your output 

would be? 

 

Interrogative And your 

output 

 

 

would be? What would your output be? 

P3 Because this would 

get you four times 

zero is [pause]? 

 

 

Interrogative Because 

this 

would get you 

four times zero 

is? 

 

What would four times zero get you? 

P3 Which would get 

you? 

Interrogative Which would get you? What would this get you? 
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 Table 6.3  

Examples of Marked Themes across Mood Choice 

 

No./ 

Text 

Marked Theme  Rheme Mood Reason why the Theme was 

selected as marked 

Example of a more typical 

choice of Theme that would 

agree with the Mood of the 

clause 

 

1. 

P3 

Okay, but 

[textual] that one 

[topical] 

‘s technically for 

one, right? 

Interrogative The addition of the word right at 

the end of the clause signals that 

the declaration is really a question. 

 

Okay, but is that one 

technically for one? 

2. 

P4 

You [topical] multiplied forty-six 

by what? 

Interrogative The message in this clause begins 

as a statement of fact but ends as a 

question because of the 

prepositional phrase by what. 

 

By what did you multiply 

forty-six? 

3. 

P1 

I think 

[interpersonal] 

you [topical] 

should talk to each 

other to compare 

and contrast what 

you’re saying… 

Imperative The interpersonal Mood adjunct I 

think serves to ‘soften’ the 

command for students talk to each 

other. 

 

Talk to each other to 

compare and contrast what 

you’re saying. 

4. 

P2 

Yeah well 

[textual], just 

[interpersonal] do 

[topical] 

 

the first few. Imperative Here the modal just again softens 

the command telling the students 

what to work on. 

 

Do the first few. 

5. 

P1 

But [textual], I 

should 

[interpersonal] 

get one. Declarative The modal adjunct should 

functions to add an interpersonal 

meaning to the clause. 

But I get one. 
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 The last two examples in Table 6.3 also do not follow the typical declarative structure of 

subject followed by verb. The word should, as a modal adjunct, added an interpersonal meaning 

to the clause; and the beginning phrase, like what we talked about here, added an ideational 

meaning to the clause by expressing a circumstance related to the mathematical process of 

multiplying.  

 Before moving on to the second part of my analysis (logical meanings), a summary 

section of Penny’s use of Theme follows. 

Interpretations of Penny’s Choices of Theme across the Four Texts 

 

A fine-grained level of examination of Penny’s choice of Theme helped me find potential 

experiential, interpersonal, and textual meanings. Then, by putting those meanings back into the 

context of what was happening in the classroom, I examined Penny’s messages and their 

organization as a whole. Looking at various structural configurations of clauses helped me 

understand Penny’s contributions to the cohesive development of the texts. For example, Penny’s 

choices of unmarked Themes served to direct students’ attention (so let’s look here…), revisit 

students’ ideas (so you did the number of steps times four plus one…), and encourage further 

thought by asking students to think about the task differently (okay, what’s another way you 

could like express that?). While students readily picked up on the recursive nature of the patterns 

(adding 4 to each figure), Penny still wanted students to also understand how the bubble patterns 

connected to the ideas of initial value and constant rate of change (4n + 1). Tied to this goal were 

clauses of interpersonal meanings acknowledging student confusions, followed by next-steps 

towards deeper understanding of the Bubble Task.  

At times, Penny structured questions in unusual ways. Her quick style of questions 

(sometimes polar in nature) resulted in a style of fill-in-the-blank. While these types of questions 
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may have helped Penny assess and/or bring out central ideas related to the task, the texts 

revealed that student responses were brief (or non-existent) and did not lead to further 

engagement in the discourse.   

Overall, Penny’s textual Theme choices served to cue students about the interpersonal 

and topical meanings that were to follow. Commands softened with interpersonal meanings 

(modulations of I think you should, and just do) served to cue students as to what they needed to 

do. However, Penny’s clauses that began as statements and ended as questions may have sent 

mixed signals (you multiplied forty-six by what?) thus, contributing to the few responses made 

by students. 

Part 2. Logical Meanings in a Clause Complex Analysis 

 

The second pattern, Clause Complex, refers to how Penny chose to associate clauses in 

sequence – i.e., how her particular way of linking clauses contributed to the logical structure and 

(inter)dependency between cohesively related ideas. For example, in Text P3 Penny linked three 

clauses together: (1) So, there’s just one element we need to talk about (2) because I like the 

ideas of four and multiply by four, (3) but that gets you this outside (‘this outside’ referred to the 

number of dots in each figure, not including the center dot). Packaging these three clauses into 

one Clause Complex may have served to increase the pace and flow of ideas in the message. 

Penny began with interpersonal elements (we need to talk rather than commanding the students 

to talk). Penny also expressed that she liked some of their ideas which may have served to 

encourage the students. But beyond Penny’s ‘liking’ and ‘needing to talk’, I suspect the focus of 

her message might have been more to point out an error in the students’ thinking about the task. 

This may have served to highlight where students needed to focus their thinking.  
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The second part of my analysis investigated the expansive nature of Penny’s Clause 

Complexes and the type of interdependency between the linked clauses (taxis). The SFL tools of 

expansion and taxis allowed me to uncover both logical and structural relationships between the 

clauses within sentences. 

Clause Complexes 

Table 6.4 below shows the difference in the proportion of words to sentences (by 

dividing number of words by the number of sentences). This implies that there is a difference in 

how Penny’s words were distributed across sentences. The highest ratio of words to sentences 

appears in Text P3 [11.2]. This result correlated with Penny’s high use of Clause Complexes in 

Text P3 in that she seemed to ‘pack’ more words into sentences in that text. Admittedly, Text P3 

is approximately four times longer than the other three texts. However, the total of 12 Clause 

Complexes in Text P3 still seems to indicate that Penny linked clauses in order to communicate 

logical meanings related to the task. Table 6.4 below summarizes the counts of words, sentences, 

and types of clauses across Penny’s four texts. 

Table 6.4 

 

Basic Clause Complex Summary across Four Texts 

 

 Text P1 Text P2 Text P3 Text P4 

 

No. of words in text 130 143 549 106 

 

No. of sentences in text 

 

[Ratio]- # of words/# of sentences 

 

14 

 

[9.3] 

17 

 

[10.2] 

49 

 

[11.2] 

10 

 

[10.6] 

 

Distribution of Clause Simplexes (out  

of a total of 66 Clause Simplexes) 

 

10 (15%) 15 (23%) 32 (48%) 9 (14%) 

Distribution of Clause Complexes (out 

of a total of 20 Clause Complexes) 

4 (20%) 2 (10%) 12 (60%) 2 (10%) 

     



   162 

Breakdown of Clause Complexes 

 
    

No. of Clause Complexes of 2 clauses 4 2 10 2 

No. of Clause Complexes of 3 clauses 0 0 1 0 

No. of Clause Complexes of 4 clauses 0 0 0 0 

No. of Clause Complexes of 5 clauses 0 0 1 0 

 

While the majority of Clause Complexes were of two clauses, in Text P3, Penny used 

three Clause Complexes, each linking three clauses (see discussion regarding Table 6.8), and one 

Clause Complex which linked five clauses (refer to the last section of this chapter).  

Word Choices that Link These Clauses 

As mentioned previously, there are several ways that meaning(s) in one clause builds on 

meaning(s) in another. In coding the data using the SFL system of Expansion, the links that 

connect these clauses fall into one of the three categories: elaboration, extension, or 

enhancement. See Table 6.5 for a breakdown of these categories across the four texts. 

Table 6.5 

 

 Penny’s Use of Expansion Links 

 
Text No. Elaboration = Extension + Enhancement x Totals 

 

P1 so, x1 

(exposition) 

and, x2 (addition) because, x2 (causal) 

when, x1 (conditional) 

 

6 

P2   if, x2 (conditional) 

 

2 

P3 so, x3 

(exposition) 

like, x1 

(clarification) 

[so], x1 

(exposition) 

 

and, x3 (addition) 

and, x1 (clarifying) 

but, x5 (addition) 

[and], x3 (addition) 

and [then], x1 

(temporal) 

and if , x1 (conditional) 

because, x2 (causal) 

21 

P4  but, x2 (addition) 

 

 2 

Totals 6 16 8 31 
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Penny’s Use of Expansion Links 

In the overview in Table 6.5, the multiplicity of each link is noted (i.e., x2 implies that 

Penny used the link twice). Altogether, Penny used 31 Expansion links, with most links 

appearing in Text P3 (≈ 68%), with extension links being most prominent form of expansion 

(12/31≈ 40%). To clarify findings in Table 6.5, the following section discusses each expansion 

link. Additionally, I note whether linked clauses are dependent or independent of each other. 

= Elaboration (from Text P1). In elaboration by exposition, the secondary clause 

restates the core meaning of the primary clause using different words – possibly from a different 

point of view or perhaps to reinforce the message. In the example below, there is a strong 

emphasis on the internal (sometimes referred to as rhetorical) relationship between the pieces of 

information offered by Penny. This is because the two clauses are both statements and not 

questions, and neither clause requires students to offer information in response. The first clause 

is a statement in the declarative Mood, and the second is in the imperative Mood: 

 1 I should get one [as an answer to how many bubbles are in the first figure, n = 0], 

 

      =2 so I think you guys need to talk to each other about what you need to do. 

 

Penny used the above text to check a student-suggested rule of 4n for the pattern of 

bubbles. Penny pointed to the single bubble on the diagram (on the smart board) and stated, I 

should get one. Potentially, she wanted spotlight that input/output numbers were not matching 

the number of bubbles in the pattern. While Penny could have followed the first clause with but 

we didn’t get one because we get zero when we multiply four times zero, she chose instead to 

direct the students to talk with each other about the incongruency, potentially wanting them to 

make their own discoveries of the mismatches. Since these two clauses can stand alone as 
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separate declarations, I coded this Clause Complex as paratactic with experiential meanings 

independent of each other. 

+ Extension (from Text P3). In extension by addition, the second clause extends the 

meaning of the first clause by adding something new. In the example below, the second clause 

clarifies the primary clause by introducing a new element of meaning. For this reason, Penny’s 

use of the conjunction and is classified as extension and not as elaboration in which no new 

elements of meaning are introduced. Additionally, with extension there is an emphasis on 

external logic since Penny elicited information from the students by asking a question. 

 1 So, what’s our first step, 

      +2 and how many bubbles do we have? 

Because Penny may have decided her first clause was too vague, she added a much more 

specific interrogative clause that called for a numerical answer. While both clauses are in the 

interrogative Mood, Loren responded to the second – even with a pause after the first question. 

The first question, being more open in nature, left more for different student ideas – i.e., 

conversational space (Eggins, 2004); the second is not open and demanded a numerical response. 

While the first clause potentially allowed students to share their ideas, they may have felt more 

comfortable answering the second question, as evidenced by Loren who responded with the 

single word, one. Since each of these clauses could stand alone as a separate question, I coded 

this Clause Complex as paratactic since the experiential meanings are independent of each other. 

x Enhancement (from Text P2).  A relation of enhancement often augments the 

meaning of one clause through another by specifying a condition (e.g., ‘if p-then q’ statements or 

conditionals. It is important to realize that an if-then statement is not any kind of causative 
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relationship and does not imply that what is stated in p will cause what happens q. Rather, if p 

happens to be true, then q also happens to be true, possibly even by pure coincidence.  

 1 It’s also really good (q), 

      x2 if you could compare and contrast what you just told me (p). 

In the above example, Penny has suggeste3d that it would be a good thing if the students 

could also compare and contrast each other’s ideas regarding how to find the explicit rule. 

Because the grammar of this text suggests that ‘goodness’ would be ‘true’ if actions of ‘compare 

and contrast’ were also true, I coded this complex clause as hypotactic since the experiential 

meanings are dependent upon each other. 

Taxis: Hypotactic and Paratactic Clauses 

As already discussed, Penny chose to provide information in exchanges with the students 

in varying ways. For example, she used the hypotactic conjunction ‘because’ when she wanted to 

provide reasons for commanding the students to do something. In commanding students to talk 

with each other she said, I think you should talk to each other to compare and contrast what 

you’re saying because you’re saying two sort of different things (Text P1). In this example, 

Penny enhanced the experiential meanings by providing a condition that explained or justified 

the command to talk with each other. Penny also linked clauses with paratactic conjunctions. As 

an example of clauses with independent meanings, Penny asked I like that, but how can we bring 

these two ideas together? (Text P4). Penny may have linked the first clause (interpersonal 

meaning) with a question in the interrogative Mood (experiential meaning) in order to first 

respond favorably to the students’ ideas before encouraging them to think further about the task.  
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In an approximate ratio of 3 to 2, Penny used more paratactic links than hypotactic links. 

Table 6.6 below demonstrates how these links were distributed over the four texts and tallies the 

number of clauses for each type of link. 

Table 6.6 

 

Hypotactic and Paratactic Link Distribution 

 

No. Text P1 Text P2 Text P3 Text P4 Totals 

 

Hypotactic 

Links 

(dependent 

clauses) 

because, 

x2 

[then*], x1 

note 

change 

if, x2 

 

and if, x1 

like, x1 

because, x2 

so, x3  

[so*], x1 

 

0 

 

13 

Paratactic 

Links 

(independent 

clauses) 

3: 

and, x2 

so, x1 

0 13: 

and then, x1 

but, x5 

and, x4 

[and*], x3 

 

2: 

but, x2 

18 

Totals 6 2 21 2 31 

 

*Implied use of adjunct 

 

I wondered why Penny used such a high number of Clause Complexes in Text P3. 

Seemingly acknowledging the students’ confusion, Penny may have wanted to ‘string’ ideas 

together in order to help students make connections. Prior to the excerpt of Penny’s text (see 

Table 6.7 below), Loren had offered her idea regarding how to find the number of bubbles in the 

46th figure. According to Loren, she would have multiplied 46 by 4. The following text from P3 

highlights Penny’s responses to Loren and uses a Clause Complex framework to determine the 

clause type. 
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Table 6.7 

 

Penny’s Use of Clause Complexes 

 

Line  

 

Penny’s Text from P3 Clause Type 

1 

     x2 
(55a) Okay, so let’s look here to what you were saying in the 

beginning, 

     (55b) because (enhancement) you were saying multiplying 

whatever number you have by four, right? (causal) 

 

Hypotactic, 

dependent  

2-Clause Complex 

 1 

     +2        

  

(56a) So, we multiply zero by four; 

        (56b) [and] (extension) we get zero (addition). 

Paratactic, 

independent 

2-Clause Complex 

 

1 

     =2 
(57a) We should get one, 

        (57b) so (elaboration) we’re one short (exposition). 

 

Hypotactic, 

dependent 

2-Clause Complex 

 

1 

     =2 
(58a) Two we multiply by four gets you eight, 

        (58b) [so] (elaboration) you need to add one (exposition). 

         

Paratactic, 

independent 

2-Clause Complex 

 

1 (59) What does your x represent? 

 

Clause simplex 

 

The above text shows two hypotactic and two paratactic Clause Complexes which served 

to expand Penny’s meanings through all three categories of enhancement, extension, and 

elaboration. The logical relations are those of causal (…because you were saying…), addition 

(…and we get zero), and exposition (…so we’re one short; you need to add one). A choice to use 

four Clause Complexes here may have served to help lead students through why their formula 4n 

would not work – rather than just telling them that 1 would have to be added to 4x, i.e., 4x + 1.  

In a second attempt to explain why Penny used Clause Complexes, I again take an 

example from Text P3 – this time showcasing a Clause Complex of three clauses. In this 

example Penny tried to focus the students’ thinking on the center bubble which relates to the 

initial, single bubble in the first figure of the sequence. 
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Table 6.8 

 

Clause Complex of Three Clauses 

 

Line  Penny’s Text from P3 3-Clause Complex 

 

 

1 

 

    x2 

 

              

       +3 

(45a) So, there’s one element we need to talk about, 

 

       (45b) because (enhancement) I like the ideas of four and multiply     

     by four (causal), 

 

            (45c) but (extension) that gets you this outside [no. of  

            bubbles that frame the center bubble](addition). 

 

 

 

Hypotactic, 

dependent  

 

Paratactic, 

independent 

 

 

The hypotactic clause has an interpersonal meaning and explains only in part why they 

(Penny and the students) needed to talk (because I like the ideas of…). After the conjunction but, 

a paratactic clause followed which extended that meaning of why they needed to talk. But served 

to add exception to what Penny liked about the students’ ideas. In this Clause Complex, Penny 

cued the students right away that there may be a problem they need to talk about, but before 

specifying the problem, she offered an interpersonal meaning of ‘liking their ideas’. The three 

clauses together seemed to help the flow of Penny’s message that the students’ mathematics was 

incorrect. 

Interpretations of Clause Complex Choices across the Four Texts 

It may be that by modeling a discourse with Clause Complexes, especially those related 

to cause and condition, students can, themselves, come to adopt a more logical way of thinking 

about mathematics. Sequences of expansion-clauses can build on meanings in the primary clause 

through secondary clause(s) that follow. In particular, clauses of enhancement serve as logical 

resources with which teachers (and students) can explain and justify their mathematical thinking 

– e.g., asking and if I subtract four from that, [then] I get five? These clauses may have helped to 
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set up opportunities for students to do that. And, having opportunities to re-think initial ideas 

may have helped students recognize their computational errors. While the majority of Penny’s 

expansion choices were extensions (see Table 6.6), there was a considerable number of 

conditionals in which one clause was expressed as a function of the other.  

The system of taxis captures the dependency, or independency, relationship between 

adjacent clauses. The structural difference is semantic in nature and differentiates the difference 

between parataxis (two clauses that can stand alone) and hypotaxis (the meaning in one clause 

depends on the meaning in another). These two basic forms are taken by logical relationships in 

natural language (Halliday, 1994) and even more so in teachers’ use of mathematical language 

(e.g., if-then statements of logic). With the principle behind taxis being that of expansion, 

teachers can use this system to expand meanings and guide thinking: so, we multiply zero by four 

[and] we get zero; we should get one, so we’re one short (P3). While uncharacteristic of written 

language, the Clause Complex has potential “to ‘choreograph” very long and intricate patterns of 

semantic movements while maintaining a continuous flow of discourse that is coherent…” 

(Halliday, 1994, p. 224). However, packing too much meaning into one sentence cold prevent 

students from following the message. As a potential example of this, I use Penny’s example of 

linking five clauses together:  

Initially, we started with this one in the center, right, and then you add four 

each time, but you still have to think about that initial, initial, initial value,  

that initial one that you start with, but you need to add what you started with,  

[you] need to add your initial value.  

 

 I realize that one could interpret this long sentence as broken into separate sentences, but 

in reviewing the video, the clauses tended to run together as in one sentence. While in Penny’s 

mind, she may have known the message she wanted to send, the students may not have been able 

to follow. See Appendix I for sample of text analysis: Text P3. 
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Concluding Thoughts 

Overall, Penny’s use of Clause Complexes served to help her expand her arguments 

outwards by combining, or complexing the original clause with other related clauses. This 

resulted in a series of clauses with the main clause as the core of the message. The subordinate 

clauses contained additional information that reinforced her message (e.g., we should get one, so 

we’re one short). Penny used Clause Complexes in ways that permitted linked messages to 

expand her arguments in meaningful, logical ways.  
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CHAPTER SEVEN: CROSS CASE SUMMARY AND DISCUSSION 

 

In this chapter, I show how the cases of Aaron, Gabe, and Penny contribute to an 

understanding of how student teachers facilitate mathematical discourse with groups of high 

school algebra students. The findings across these cases include identifying potential meanings 

created through patterns of language use. In addition, the findings offer explanations as to how 

experiential, logical, interpersonal, and textual meanings came to be through the cases’ choices 

of lexicogrammar. I begin this chapter by comparing and contrasting findings across the cases as 

related to the three metafunctions. Following the cross case discussion and summary is a 

discussion of my findings by each research question. 

Analyzing Grammar within a Functional Framework 

 As previously mentioned, language is primarily functional since speakers use it to do 

something. In the context of this study, three student teachers used language to help students 

make meanings of problem-solving tasks. The tasks varied in nature, but one common thread 

was that the students seemed confused by parts of the tasks. Through an SFL perspective, the 

student teachers created potential meanings through language choices, organized through 

patterns of use. With the idea that language is configured as a system of options, I discuss these 

organizations in the following sections. I do this by highlighting similarities and differences in 

their language patterns, as organized by individual strands of meanings (metafunctions). [Note: 

Recall that even though I completed a full SFL analysis for each case study, each case chapter 

focused on a particular metafunction because of restrictions of time and space for this paper. 

Therefore, in order to conduct a cross case analysis, I needed to bring up at times, evidence from 

my full analysis which was not mentioned in the case chapters. However, these references are 

brief and only used to help explain and add content to the cross case findings.] 
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 From a systemic perspective, according to Halliday and Hasan (1976, p. 327), “The 

linguistic analysis of text is not an interpretation of that text; it is an explanation.” While 

interpreting a text would aim to uncover and state what the text means, the systemic analysis of a 

text aims to uncover and state how a text means (Eggins, 2004). However, since in demonstrating 

how a text means in this paper, I am also “laying bare what a text means (Eggins, 2004, p. 329), 

there is no dichotomy between these terms. Therefore, I use them interchangeably.  

 Across the Cases: Experiential Meanings (Ideational) 

 Experiential meanings, as explained in previous chapters, involve the representation of a 

speaker’s experience. This includes what they think or perceive (mental), what they do 

(material), what they talk about (verbal), and how they relate things (Eggins, 2004). This 

experience is inherently subjective and consciously (or unconsciously) reflects how the speaker 

sees the world, or, possibly, how they want others to see it (Fontaine, 2013). To recognize how 

the student teachers made experiential meanings, I used the SFL tools of Transitivity to help 

reveal experiential patterns. Recall that a Transitivity analysis offers a description of who is 

doing what (as in a choice of process) and under what circumstances (although, I do not focus on 

circumstances here). I use the following questions to guide my discussion: 

 What dominant process types did the cases use? And why these? 

 To whom did the cases refer in their use of personal pronouns? What roles did they play? 

Process types. In examining experiential meanings, I was interested in how the student 

teachers contributed to the problem-solving discourse, and how their contributions helped to 

ground student experiences. The texts of Gabe and Penny revealed a prominent use of material 

processes (e.g., adding, subtracting, finding, generalizing), while Aaron’s texts were primarily 

concerned with mental processes (e.g., thinking, knowing, wanting). However, in looking at 
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patterns of Transitivity and linking these processes with pronoun choices, I gained perspectives 

as to how the student teachers experienced the task or how they wanted the students to 

experience it.  

Transitivity. With Penny, there was a mixture of you’s and we’s across her use of 

material processes such as …you multiply whatever step it is by four? …we started with this one 

in the center…?  These patterns of Transitivity seem to suggest that the students (or Penny with 

the students) were doing, or being directed to do, the mathematical work of the task. Gabe also 

used we and you with material processes more than half of the time to talk about who was doing 

(or needed to do) the work of the task. However, both Penny and Gabe used mental processes 

when switching to the I-pronoun (e.g., I know…, I think). In examining how Penny and Gabe 

linked I to mental processes, I uncovered a difference in their potential meanings. Penny 

primarily linked I with mental process of like (e.g., I really like what you have here and I totally 

agree with the increasing by four idea…). In reporting experiences and feeling in the declarative 

Mood, Penny expressed a clear level of certainty in what she was saying – uttered as an 

unqualified statement of fact. In contrast, Gabe mainly linked I with I-want and I-know clauses 

(e.g., I want all the points… and I know you can see it obviously…). In these examples, Gabe’s 

use of the declarative Mood was not as clearly defined as Penny’s – due to the I-want clause 

seeming more like a modulated imperative, and the I-know clause not qualifying as a statement 

of fact, since he could only presume to know what the students could see. In linking I to mental 

processes, Penny used I to report her feelings, while Gabe used I to convey his desires and 

describe observations.  

In contrast to Penny and Gabe, Aaron almost exclusively linked I with mental processes. 

Potentially, this could tell us that Aaron was the individual thinking about the task. However, 
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Aaron chose to use mental processes associated with a desire for students to talk and think (e.g.,  

I want you guys to talk about… or I want you to think about, both modulated imperatives). When 

Aaron did use I in the declarative Mood, he was most clear in his message (e.g., I’m not going to 

tell you the trick).   

Explanation. Overall (in addition to the above examples), my study indicates that the 

student teachers showed wide ambiguity when linking personal pronouns with various process 

choices. At times, it seemed their pronoun choices were unconscious since they would use 

several pronouns in the same message. However, in linking choices of pronouns with processes, 

patterns indicated, in general, that the student teachers would work together with the students, 

and that together, they would complete the task through material processes. Overall, the cases 

referenced all personal pronouns in patterns of Transitivity. Despite their ‘mixing’ of pronouns, 

the student teachers seemed to work to keep a focus on what the students were experiencing. 

Across the Cases: Logical Meanings (Ideational) 

 Penny linked clauses more frequently (20 times), Gabe (13 times), and Aaron (8 times). 

All cases linked two or more simple clauses with words such as and, but, because, except for, if-

then, etc. However, I found that Penny used the logical pattern of if-then clauses more than either 

Gabe or Aaron (who did not use this pattern at all). For example, there seems to be a meaning 

related to critical thinking in her clause and if I subtract four from that, [then] I get five? In the 

context of the discourse, Penny seemed not to be wondering whether she would get five as a 

result; rather, it seems she was asking the students to think critically about what would happen if 

she did subtract four from that. This pattern of discourse is similar to that of ‘thinking aloud 

together’ (Shreyar, Zolkower, & Perez, 2010), in which a teacher modeled her thinking aloud for 

the students. Through using a declarative/interrogative Mood, Penny’s message served to 
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question the students’ result – potentially, in hopes that the students could discover their own 

errors in computation.  

In contrast, the ‘then-part’ of Gabe’s attempts to use if-then patterns seemed at times to 

get lost in the message as he ‘sandwiched’ in other clauses between the hypothesis and the 

conclusion. In instances when the ‘then-part’ was not included, the disjointed nature of the 

conversation may have impeded students’ critical thinking, as they may have been unsure what 

Gabe was asking of them. This potential misunderstanding of Gabe’s message was evidenced by 

no student responses to his question.      

 Explanation. While written text prefers less intricate linking of clauses, “the spoken text 

thrives on intricacy” (Eggins, 2004, p. 294). This intricacy revealed itself as the student teachers 

linked clauses as Clause Complexes. The student teachers varied in both the amount of times 

they used the system of Clause Complex and in the ways they used it. Meanings were expanded 

in different ways depending on how primary meanings were enhanced, extended, or elaborated. 

In using ‘if-then’ clauses, the benefits seemed two- fold. First, by structuring a message as a 

conditional, the hypothesis set the stage and cued students to be aware that something important 

was coming – that is, the conclusion. Secondly, modeling if-then language patterns for students 

possibly served as productive exercises in critical thinking. That is, if you know something, then 

do you (or can you) know something else?  

Across the Cases: Interpersonal Meanings 

 Interpersonal meanings express a speaker’s personal intrusion on the language situation 

and the speaker’s use of language to interact with others (Fontaine, 2013). To guide this 

discussion, I use the following questions: 

 What was the dominant Mood choice of the cases? 
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 How did the cases use Mood in their interactions?  

 How did the cases use Modality/Modulation in their interactions? 

Mood. In examining how the student teachers made interpersonal meanings, I focused on 

aspects of Mood and Modality. Gabe used the declarative Mood 53% of the time, Aaron, 27%, 

and Penny 36%. This suggests that Gabe may have told the students about aspects of the task. 

However, his ‘telling’ was more a way of modeling what the students needed to do. For example, 

I’m going to use the distance formula to show that the distance from our given point and the 

point that’s on our conic, zero-zero, is the same distance from the point to the line. The first part 

of this clause seems more like a suggestion (i.e., ‘I’m going to do this, so follow along with me’). 

It is the second part (to show that…) which contained information explaining why he wanted to 

use the distance formula. Within this clause, Gabe was able to tell both a mathematical process 

and give a reason that justified using the process. Gabe could have used the imperative Mood to 

command students to use the distance formula. However, he more often chose the declarative 

Mood in order to offer information and at the same time include his reasoning for doing so. 

Justifying reasons for utilizing mathematical processes in this way enabled Gabe to tell students 

what to do without giving commands.   

Aaron asked more questions than either Penny or Gabe (Aaron used the interrogative 

Mood over other Moods, 43% of the time; Penny, 38%; Gabe, 32%). A majority of Aaron’s 

questions were how and what-questions – used mainly to intrude into a group’s discussion (e.g., 

How’s it going over here? and What do you think?) (See Table 4.7).  However, what stood out in 

examining Mood choices across the cases, was Penny’s way of combining different Moods in a 

single clause. Examples of this follow: 



   177 

 So, you’re saying that you take the number of bubbles and subtract four? (the rising tone 

of her voice indicated this was a declarative/interrogative) 

 …one of the things I want you to talk about is like what Luis is saying about the four, 

right? (imperative/interrogative) 

Explanation. In the student teachers’ conversations with students, they contributed to the 

exchange of interpersonal meanings by choosing to give commands, ask questions, or make 

statements. The differences in their Mood choices related to differences in the communicative 

roles they adopted. When giving information, the student teachers used the declarative Mood, 

when giving a command or demanding information, they used the imperative Mood, and when 

questioning students, they used the interrogative Mood. My findings indicated that the student 

teachers would combine Mood choices in a single clause in interesting ways, as noted above. 

Additionally, the student teachers also varied in their choices to modulate or not modulate 

commands. A discussion of modulation follows. 

Modulation. Aaron gave more commands than Penny or Gabe (30% of the time versus 

24% and 15%). However, most of Aaron’s commands were modulated (I want you guys to talk 

with each other, rather than talk to each other). Penny modulated her commands less often than 

either Aaron or Gabe since the findings showed that both Aaron and Gabe seldom chose the 

imperative Mood without modulating their commands. In general, it was only when students did 

not respond to a command that there was a more direct command (without modulation). In these 

times, a command such as I think you need to talk with each other changed to talk with each 

other.  

Explanation. Modulating commands can result in different responses. For example, 

suggesting that students do something rather than demanding that they do so, can ‘soften’ the 
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command. This softening can help towards the exchange of positive interpersonal meanings. 

However, it is also possible for students to accept a modulated command as only a suggestion 

and not something they have to do. Additionally, other multimodal factors may have played a 

part in how students responded to the student teachers’ commands – factors such as how students 

were grouped together, what tone of voice and/or body language did the student teacher use, the 

student teachers’ decision to either sit with or stand next to the groups, etc.   

Across the Cases: Textual Meanings 

 The textual metafunction has the function “of creating text, of relating itself to the 

context – to the situation and the preceding text” (Halliday, 1978, p. 48). In other words, textual 

meanings enable the message of a clause to flow within the context of the discourse situation. In 

using the SFL analytical tool of Theme, the following questions guided my discussion of Textual 

meanings: 

 How did the cases use marked Themes? 

 How did the cases use textual Themes? 

Marked Themes. In examining how the cases structured their clauses, my analysis 

selected some of their Theme choices as marked (clauses in an unexpected order as related to 

Mood). In a total counting of the number of marked Theme choices, Penny had the most (26), 

Aaron (24), and Gabe (9). I found it interesting how the student teachers chose to rearrange more 

typical clausal structures into marked structures; and I wondered why. In looking at what may 

have been their purpose in doing so, the following examples help to explain (Theme is 

underlined): 

 Penny – Okay, but here, how many bubbles do we have? (Rather than: Okay, how many 

bubbles do we have here?) 
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 Aaron – That’s how many flowers are on the fortieth day? (Rather than: How many 

flowers are on the fortieth day?) 

 Gabe – Well, on some circles, it’s one. (Rather than: Well, it’s one on some circles.) 

Penny and Gabe’s purposes related to circumstances and seemed to emphasize a location. 

It made sense to me that Penny, for example, would begin her question with a circumstance 

rather than with how many, since she probably wanted to emphasize a particular location at 

which bubbles needed to be counted. Gabe focused on a location of some circles, and Aaron 

focused on a number of flowers, rather than the time element of 40 days. In looking at the ways 

the student teachers focused on important aspects of their message, their marked structures seem 

to make sense.   

Explanation. My research gives evidence that the student teachers did reorganize the 

structure of their sentences, often in interesting ways using mixtures of Mood in a single clause.  

However, despite this, there is evidence to support that the students were able to respond in 

meaningful ways to most offerings of marked Themes. There were some times, however 

(judging by a lack of student responses), when the meanings of marked Themes may not have 

been clearly understood by students. At these time, the students may not have known how to 

respond because they were unsure what the student teacher was asking. In the question, the point 

on our conic is what?, students may have thought to answer in several ways. They may have 

thought to give coordinates, a related location, or even an attribute such as a ‘midpoint.’ 

Contextual clues in the discourse may have helped students with their choice of answers. 

However, even ‘wrong’ responses by the students may have helped the student teachers continue 

to guide students’ thinking. 
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Textual Themes. All the cases used textual Themes in similar ways (recall that textual 

Themes begin a clause). Across the cases, there was a wide use of textual Themes (and, well, so, 

and okay) that did not express any experiential or interpersonal functions. However, these words, 

sometimes referred to as ‘filler words’, added to the cohesive nature of the discourse. In contrast, 

there was minimal use of markers for dependent clauses at the beginning of a clause:  

 Gabe used because one time, if three times, and when one time.  

 Penny used because five times, if two times, and and if one time.  

 Aaron did not use any dependent markers as textual Themes.   

In examining texts for markers of independent clauses (e.g., also, consequently, 

furthermore, however, moreover, nevertheless, therefore), I found no uses.  

Explanation. While I might expect to see little use of words like furthermore or 

moreover, I thought words such as therefore and however might have been more commonly used 

by the student teachers – especially for the purpose of cueing students of an approaching 

conclusion or exception. Even in everyday language, dependent markers such as after, even if, 

even though, unless, whether, and whenever are commonly used to add textual meaning to a 

message. However, my findings were that the student teachers did not choose to use any of these 

words. This may be because positioning dependent and independent clauses (via markers such as 

those listed above) demonstrates a higher degree of Thematic planning – something that is not 

common in spoken language (Eggins, 2004). This would help to explain why the student 

teachers, with the exception of Penny, did not set up dependency relations between clauses in 

choices of Clause Complexes.  
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Summary 

 Overall, the SFL analysis of texts provided evidence of what ideational, interpersonal, 

and textual meanings the three student teachers made in their discourse with student groups. As 

discussed, how the student teachers made meanings differed as evidenced by their individual 

choices of Mood, Modality, Transitivity, Theme, and Clause Complex.  

Aaron. Aaron stood out in that he asked the most questions of the students while giving 

out the least amount of information about the task – e.g., Aaron responded with I’m not going to 

tell you that when asked by a student to tell her the ‘trick’ to the task. Aaron used questions to 

add interpersonal meanings (how’s it going?) and elicit students’ thinking (what do you think?). 

Aaron’s directive talk that combined interpersonal meanings with the imperative Mood (e.g., I 

want you to think…to talk) helped to focus students on certain mathematical elements in the task. 

Aaron believed he had “improved greatly” with his abilities to help groups discover answers, 

instead of him telling students how to solve problems (written reflection). In other writings, 

Aaron expressed that he had done a good job moving around the classroom but “spent too much 

time with one group” or gave “too much information so [he] could move ahead the next group” 

(written reflection). Throughout the semester, Aaron focused on improving his teaching in these 

two areas. My SFL analysis of his language choices evidenced his progress, particularly in the 

way he gave commands that specified what it was students were to talk/think about. 

Additionally, by observing students’ interactions, Aaron’s questions did help to engage them in 

discourse about the Flower Task.   

Gabe. In general, Gabe’s goal for students was for them to take ownership of their 

learning because “a big part of [his] philosophy [was] that strong content-area literacy would 

build strong mathematicians” (written reflection). In a debrief interview with Gabe, I learned that 
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his goal for the Conics Task was that students would “make connections to the work that they 

[had] done in geometry…and in algebra, and…to introduce the idea of analytic geometry” 

(transcribed interview). However, Gabe learned that the students were challenged to make those 

connections. Because of the dense mathematical vocabulary in the Conics Task, I found it to 

place at a higher level of difficulty as compared to the Flower and Bubble Tasks. Additionally, 

while not hesitant to challenge students mathematically, Gabe may have realized the students’ 

foundational understanding of related algebra and geometry concepts may not have been strong 

enough. These two reasons help to explain why Gabe felt compelled to support the students by 

‘walking them through the task’ and by ‘sharing what he was thinking and what he would do.’ 

By giving information in the declarative Mood more than either Aaron or Penny, I found that 

Gabe wanted to model how he would work through the task. However, as he suggested ideas, he 

also reasoned why particular methods (e.g., using the distance formula) would be useful. The 

meanings he seem to make told the students ‘I’m going to use this approach because…, so 

follow along with me.’). This goes along with Gabe’s philosophy of teaching in that he wanted to 

‘push’ students towards thinking more conceptually and less procedurally, but also support them 

in their efforts.  

Penny. What stood out for Penny were the ways she connected clauses in order to make 

logical meanings regarding the Bubble Task. Students had been able to spot the recursive nature 

in the sequence of bubble patterns (you add four [bubbles] each time); however, they were 

challenged to write the recursive, general rule which included the initial value of one. As with 

the others, the task, itself, seemed to drive the student teachers’ language choices. Wanting to 

help students spot their own mathematical inconsistencies may have motivated Penny to tell the 

story of the bubble sequence through the chaining together of logical ideas. However, even with 
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Penny’s careful attention to the messages she was sending, I noticed that students seemed to lose 

interest in the task after about 20 minutes. In facilitating discourse, Penny thought that “students 

within their groups would help those who struggled to get involved through just discussing ideas 

with their partners.” However, as discussions became other than talking about the sequence, 

Penny’s choice of Mood changed to one of giving commands. This may explain why Penny 

modulated her commands less often than either Gabe or Aaron. As a side note, Gabe’s mentor 

teacher was not in the room while Aaron and Penny’s mentor teachers were. However, neither 

mentor teacher became involved in the group activities. Penny’s mentor teacher was sitting at a 

computer with his back to the class, and Aaron’s mentor teacher was sitting in a desk in the 

middle of the classroom, grading papers. Therefore, as a teaching experience for the student 

teachers, they were ‘on their own.’ 

In the above discussion, I brought out some of the ways the student teachers used 

language to make meanings. However, it seems that several different contextual reasons may 

have given cause for some of the different patterns – for example, the level of the different 

mathematics courses, personalities of the students, their interest in school and learning 

mathematics, etc. Second, the student teachers’ own goals and teaching philosophies played a 

part in both the task they each chose and in their expectations of how the students would work 

through the task. Third, the level of challenge presented by the task and the students’ questions 

about the task served as cues to the student teachers and served to guide the student teachers to 

give information, ask questions, or demand goods and services. Also, having spent time with 

their students and getting to know them, the student teachers may have used that knowledge to 

guide their language choices. Overall, I suggest that each student teacher made meanings that 

those in education would be ‘happy’ with. My study presented evidence that the student teachers 
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made meanings across all of Halliday’s (e.g., 1985) metafunctions: (a) interpersonal meanings 

that position students as thinkers and doers of mathematics and that engage students in discourse 

about the mathematics; (b) ideational meanings that guide the students in the ways they 

experience learning mathematics; (c) logical meanings that guide and help students make sense; 

and (d) textual meanings that help to present clear and cohesive messages.  

 Pointing out similarities and differences between the cases was critical as I 

worked to answer my research questions. The following section summarizes my study’s findings 

in the context of each research question. 

Discussion of Findings 

Overall, this study investigated what meanings the student teachers made in talking with 

students regarding mathematical tasks, and how they used choices of lexicogrammar in doing so. 

In using SFL tools of analysis and a view that language use is functional, I examined how the 

student teachers (a) linked processes with personal pronouns in the Transitivity system, (b) 

communicated interpersonal meanings through choices of Mood and Modality, (c) arranged 

clauses with choices of Theme to convey cohesive messages, and (d) shaped meanings of logic 

by linking together Clause Complexes. Taken together, the study of cases indicate that the 

student teachers all made ideational, interpersonal, and textual meanings. However, this in itself 

should not be surprising since Halliday (e.g., 1975) has said that through choices of 

lexicogrammar, there is always a use of three and only three meanings in any exchange of 

language. What I have been able to do, however, is address more specifically how the student 

teachers guided exchanges of these meanings, how available linguistic resources served to help 

the student teachers facilitate exchanges of meanings, and how the exchanges of meanings 

connected to the student teacher’s choices of lexicogrammar. Additionally, at times I was able to 
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explain why a student teacher made one particular choice and not another by examining potential 

meanings against what was actually said. I begin with Question One. 

Summary of Findings for Research Question One 

 The first research question of my study is as follows: 

In what ways do student teachers of secondary mathematics guide exchanges of meanings 

(interpersonal, ideational, and textual) while facilitating small-group, problem-solving 

activities? 

 To guide exchanges of meanings, the student teachers used the systems of Mood and 

Modality/Modulation. As with all language use, all three metafunctions played a part in the 

meanings the participants made by giving commands, asking questions, and making statements. I 

begin by explaining how their choices of Mood related to what they could mean in their 

interactions with the students. Recall that the Mood structure of the clause refers to the 

organization of a set functional elements (process, adjuncts, prepositions, adverbs adjectives, 

etc.) and the subject.  

Commands: The imperative Mood. The students commonly chose to give commands in 

the imperative Mood (e.g., talk, think, find, write, and figure/find it out). Frequently, they used 

commands of talk with each other in order to guide verbal exchanges and meanings regarding an 

aspect of the task. The students responded to this command in various ways. Sometimes the 

students complied and talked about the task. Other times, however, I found that when the 

command to talk was vague in nature (I want you to talk with each other), students seemed 

unsure of what it was they were to talk about. During these times, the students either continued 

working individually, or they began ‘chatting’ with other group members about things not related 

to the task. When commanded to think, I cannot judge how the students responded; however, it is 
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plausible that this command did guide students to have a discussion with themselves. Other 

commands (e.g., find, write, find or figure it out) may also have guided exchanges of meanings 

indirectly since after looking at each other’s work, the students would talk and continue to talk 

about the task, even after the student teacher had move on to another group (based on evidence in 

the video recordings). As a final note, uses of Modulation may have related to the ways students 

responded to the commands. A ‘softened’ command such as I want you to…, or you don’t need 

to do it that way may have added to a more positive tenor situation and responses of compliance 

by the students.  

Questions: The interrogative Mood. Asking questions is a common way to use 

language for the purpose of guiding exchanges of meanings. The student teachers asked many 

questions of their groups of students – most often resulting in exchanges of meanings between 

the students and the student teacher. At times, the student teachers asked questions in ways that 

prompted students to dialogue with each other. For example, Aaron asked a student (Anne), did 

you hear what he [Daniel] said? While this had the potential for Anne to respond with 

commentary about Daniel’s ideas about how to solve the Flower task, Anne only answered with I 

heard him. The brevity of her reply may have been due to the polar nature of the question, or 

possibly Anne may have interpreted Aaron’s question as asking, were you paying attention? 

Overall, the student teachers asked questions to guide an exchange of interpersonal meanings 

regarding issues of (a) concern (How’s it going?) and encouragement (Why don’t you guys try 

it?); (b) experiential meanings (What questions do you have? What did you do here? What’s 

another way you can express that?); and (c) logical meanings (Why did you multiply by four? Is 

one-hundred half of four-hundred?). When wanting to evaluate student understanding or 

computational accuracy, questions were direct and/or polar in nature, to which students 
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responded with brief or single-word answers (e.g., what point is on our conic?). How-questions 

often related to interpersonal meanings (as mentioned above) rather than how do you know that? 

Interestingly, how-questions that directly asked how’d you get that?, often resulted in longer 

student responses. It seemed students were more willing to explain mathematical procedures – 

that is, what they did rather than what they thought. Most interesting were the questions with a 

marked Theme or unusual structure (example, multiply whatever number you have by four, 

right?). I will talk more about marked Themes later when addressing Question Two. Overall, the 

questions that the student teachers asked sparked more exchanges of meanings than either 

commands or statements. And, questions that were more open-ended resulted in longer answers, 

often with more meanings attached. [Note: Modality was seldom used when asking questions.] 

Statements: The declarative Mood. All three student teachers used the declarative 

Mood to give information or to make comments. Their statements made interpersonal meanings 

(I like what you’re saying; I totally agree…) and experiential meanings (I’m going to give you a 

point; I’m going to walk you through…). Of interest, the student teachers used little Modality in 

the declarative Mood – only using a few times the words should, maybe, could, really, and 

totally. Another interesting finding involved clauses that began as statements in the declarative 

Mood, but ended in the interrogative Mood as questions due to intonation of speech and the use 

of the word right? In general, the evidence supports findings that the student teachers used the 

declarative Mood not so much to ‘tell’ students what they needed to do (or needed to know) 

about the task; but rather, to clarify directions, give praise, or make comment on something they 

had observed.  

There was one point, an interesting exchange of ideas brought on by statement made by 

Aaron. After viewing on a student’s paper the number of flowers existing on day 40 (240), he 
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commented (as a statement and not an exclamation), that’s a lot of flowers (see Chapter Four). 

That ‘provocative declarative’ prompted Alberto to respond in defense of his large number, after 

which CeCe entered the conversation, wanting clarification. Alberto responded and added more 

specific detail and explanation causing CeCe to ask isn’t half of forty twenty? Alberto ended the 

exchange with but two to the twentieth isn’t the number. Eggins (2004) has said that in order to 

sustain such a dialogue, participants must keep negotiating. In sustaining this dialogue, Alberto 

and CeCe communicated experiential and logical meanings with each other. Even though student 

dialogue is not part of my study, I found Alberto’s response and the ensuing dialogue with CeCe 

interesting because this exchange turned out to be the longest exchange of meanings between 

students in all of the 12 texts. In this case, Aaron’s ‘provocative’ statement served as a catalyst 

for argumentation and exchanges of ideational meanings between Alberto and CeCe.  

Summary of Findings for Research Question Two 

 The second research question of my study is as follows: 

What meanings do the student teachers make with their choices from the available linguistic 

resources of Transitivity, Theme, and Clause Complex?  

 Transitivity. In examining Transitivity structure regarding how the student teachers 

linked personal pronouns with process choices, I determined that material processes were 

dominant in all texts. This indicated that all texts were centrally concerned with actions and task-

related events, with references to those participants who carried them out. In the imperative 

Mood, the pronoun you primarily referred to the students and the goods and services they were 

commanded to carry out. In the declarative Mood, I often referred to the student teacher and 

what he or she knew or had thoughts about. However, in the imperative Mood, I was often linked 

with a mental process of wanting or desire and used to modulate a given command. The student 
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teachers linked you with verbal and mental processes in comparable numbers, although less than 

the number of times the student teachers associated you with material processes. In requesting 

students to ‘think’ and ‘talk’ about the tasks, the student teachers used the pronoun we the least 

amount of times. Of note, Aaron did not associate the pronoun we with any process; his focus 

seemed primarily on you, referencing the students.  

Predominantly, the 12 texts are about tangible, physical actions in which all participants 

played a part (you, I, we). The meanings related to the material processes reveal that the student 

teachers and the students all did something and/or undertook some action, often together.  

 Theme. The student teachers used all three systems of Theme in choosing: (1) a type of 

Theme, (2) a marked or unmarked Theme, and/or (3) a choice of predicated or un-predicated 

Theme. The student teachers selected from one (or more) of these Theme options in order to add 

meanings in their messages to students. Textual Theme choices dominated (so, well, okay) with 

much fewer uses of predicated clauses. The predicated clauses that student teachers did use 

began with dependent markers (because, if, when). Interestingly, there were no uses of 

independent markers (e.g., because, when, consequently, however) in any of the texts. 

Interpersonal Themes most often expressed a desire or inclination (I want or I need); and topical 

Themes varied widely as either a participant, a process, or an experience. However, the majority 

of experiential meanings in choices of topical Themes were either pronouns or wh-elements. All 

three student teachers made choices of marked Themes – often resulting in interesting ways of 

structuring a clause, you had how many? This clause is in the interrogative Mood, but is 

structured as a declarative – beginning as a meaning of giving information, but ending by 

requesting information. Lastly, the student teachers often predicated their choice of Themes with 

circumstantial prepositional phrases (e.g., on day one, for this to keep doubling).  
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Evidence existed in the texts to show that the student teachers made choices from all 

three types of Theme choices available to them. The meaning related to these processes is that 

the variations in beginning each clause helped to do the cohesive work of relating the clause to 

its context.  

Clause Complex. This system provided the student teachers the resources needed to 

make logical connections between experiential events by linking two or more clauses together 

(e.g., if something happens, then something else will happen). Aaron and Gabe did not use 

Clause Complexes as much or in the same ways that Penny did. Penny varied the ways she 

expanded meanings in her use of Clause Complexes, using extension, elaboration, and 

enhancement while Aaron and Gabe focused on combining clauses mainly through extension. 

Additionally, Penny would link multiple (up to five) clauses in one Clause Complex. The 

following example demonstrates how Penny expanded a message’s meaning logically through 

exposition: we should get one (as a result of computation], so we’re one short. Penny could have 

used two simple clauses (we should get one; we’re one short), but the combination of into one 

Clause Complex helped to provide a flow to her message by associating ideas logically and by 

using the linking word so.  

Evidence existed in the texts to show that the student teachers combined simple clauses 

through the system of expansion in order to create logical meanings with Clause Complexes. The 

meanings in Penny’s example above example could be that ‘something should have happened, 

but it didn’t; so, here is the result of that.’  
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Summary of Findings for Research Question Three 

 The third research question of my study is as follows: 

In what ways do exchanges of interpersonal, ideational, and textual meanings connect to the 

student teacher’s choices of lexicogrammar?  

The three types of meanings are realized through associated lexicogrammatical patterns. As 

explained earlier, (a) interpersonal meanings are realized through Mood patterns of the grammar; 

ideational meanings are realized through Transitivity and Clause Complex patterns of the 

grammar; and textual meanings are realized through Theme patterns of the grammar (Halliday, 

e.g., 1975). 

Interpersonal meanings. The ways the student teachers made interpersonal meanings 

helped to motivate students to engage and interact in discourse. The student teachers asked 

questions, gave commands, and offered information – all towards helping the students explore 

the meanings in the assigned tasks. Working towards a mutual creation of good feelings, the 

student teachers used modal and comment adjuncts, vocatives, continuity adjuncts, and Mood 

adjuncts as part of interpersonal Themes. The following explains how these choices of 

lexicogrammar connected to interpersonal meanings.   

First, the student teachers used modal adjuncts by adding a qualifying word to the 

subject/verb (maybe, if you try…; I really like what you did). These additions served as 

expressions of attitude and encouragement. Also encouraging, were comments made such as you 

said somethings that was really fantastic. Even the few words, very well done most likely sent a 

message that the student teacher was assessing what a student had done in a favorable light. 

Secondly, using vocatives (a student’s name) at the beginning of a clause served two functions. 

Grammatically, the student teachers may have used vocatives function to control exchanges of 
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discourse by designating the next speaker. Additionally, the student teachers may have used a 

student’s name as a way to set them apart from other members in the group, as a way to think of 

a student as an individual. As a third way, the student teachers used modal adjuncts of continuity 

in textual Themes to introduce a clause (so, …). These adjuncts served as a signal to let students 

know in that the student teachers had more to say. While contributing to the textual organization 

of the clause, the use of continuity adjuncts by the student teachers also served as a way to 

interrupt a group’s talk. In a final way, the student teachers’ exchanged interpersonal meanings 

with the students by using Mood adjuncts in their choices of interpersonal Themes, such as I 

want you to…, I think you should…, or maybe you could try to write a table to help you. These 

Mood adjuncts (although used infrequently) invited students to participate in making their own 

meanings in potentially more positive ways rather than demanding that they write a table [Note: 

The video showed evidence that the students responded favorably to this particular suggestion by 

constructing tables as suggested].  

 Ideational meanings. The student teachers used systems of Transitivity and Clause 

Complex to organize their clauses in ways to represent experiences of ideational meanings (i.e., 

find a location of points, find a number of flowers, find a general rule describing a pattern). 

However, since I have previously discussed in detail Clause Complexes in the findings for 

Question Two, I focus only on Transitivity in this section.  

Through clause Transitivity, the student teachers communicated their own experiences 

regarding the tasks through mental processes (I know, I think). Mental processes queried not only 

what students thought, but also what they were able to see (e.g., points in a locus, bubble 

patterns). Modified commands served as suggestions that students think (mental), talk (verbal), 

and/or complete actions (material) regarding the tasks.  
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 An interesting find is how the student teachers used relational processes to associate two 

participating entities with respect to each other. Of the two types, attributive and identifying, the 

student teachers chose to use attributive clauses almost exclusively (e.g., attributive: ‘we have an 

output of one’; vs. identifying: ‘the output is one’). Their purposes for using attributive clauses 

varied. For example, I have a question for you, cued the students that a question was coming. As 

another example, the clause let’s say you have a hundred flowers, functioned to propose a 

scenario in which the flowers were attributed to a student. These clauses reflected states of 

having rather than states of being (the latter rarely used by the student teachers). As evidence, I 

found the student teachers often said you have, I should get, or we’ve got, but rarely said this is 

or this would be. One potential explanation of this might be that by using attributive relational 

processes, the student teachers could avoid some of the ‘telling’ aspects of teaching. Instead of 

telling, they described situational contexts in which the students had something that added 

context to the discourse (you have a hundred flowers, so…). Because the pronoun carriers 

referenced people rather than entities, the discourse focused on what the students (or the student 

teachers) had to work with or think about. In referencing (even emphasizing) these things, the 

student teachers potentially added to students’ contextual understandings of the tasks.  

 Textual meanings. The student teachers’ choices of textual meanings connected to the 

ways they used Theme/Rheme configurations and in the ways they chose either marked or un-

marked Themes. When wanting to show a connection between a student’s previous statement 

and what they wanted to say next, they began a clause with conjunctive (and, but) and with 

continuity adjuncts (so, well, okay). When they wanted to exchange an interpersonal meaning, 

they chose an interpersonal Theme as a vocative or modalizing word or phrase. It was their 

choice of topical Theme that determined whether the clause structure agreed with the Mood 
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choice. Sometimes, in a potential desire to focus on a particular aspect in their message to 

students, I found that the student teachers got somewhat ‘creative’ in how they organized the 

structure of some clauses (e.g., Okay, but that one’s technically for one, right? 

[declarative/interrogative]). While ‘scrambling’ the structure of a clause can make a message 

hard to follow, my findings indicate that students used clues from the context of the discourse 

situation to help them sense of each message above.  

Brief Summary of Findings 

 My findings have revealed that the student teachers made meanings in discourse with 

students across all three metafunctions: interpersonal, ideational, and textual. More specifically, 

they guided exchanges of these meanings through their choices of lexicogrammar. While I have 

not claimed these choices are made consciously at all times, I propose that in the ways the 

student teachers chose to focus on particular meanings, they elected to use certain linguistic 

resources to realize those meanings in purposeful ways.  

Chapter Eight begins my discussion of Implications for Teacher Education. This is 

followed with Limitations, Future Research, and Concluding Thoughts. 
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CHAPTER EIGHT: DISCUSSIONS AND IMPLICATIONS 

 My work has contributed to an understanding of how student teachers make and 

communicate meanings with implications that relate directly to discourse interactions in 

classrooms. This chapter highlights some important contributions of my study. I begin with 

Implications for Teacher Education Research and Practice. I conclude this chapter with 

Methodological Implications for Future Research, Limitations, and a few Concluding Thoughts. 

Implications for Teacher Education Research and Practice 

Contributions to Classroom Language Practices 

First, as previously mentioned, the student teachers all used commands in the imperative 

Mood to demand goods and services from the students. However, their commands varied in 

specificity. For examples, in commanding that the students talk with each other, the student 

teachers were not always explicit regarding what exactly students needed to talk about. With a 

lack of clear direction, the students’ verbal interactions seemed to stall. Students would either 

continue to work individually, or ‘chat’ about things not related to the task-at-hand. Specifying 

what student should talk about (e.g., I want you guys to talk about a way to find how many 

flowers there would be on the twentieth day) worked to give students both focus and direction 

that seemed to enable their talk – talk that in many cases continued even after the student teacher 

had moved on to talk with another group. The implication of this is that uses of the imperative 

Mood need to be specifically targeted to desired teaching/learning goals, and that students seem 

to need direction that goes beyond a command just to ‘talk’ or ‘think.’ As a result, I wanted to 

know more about the ways teachers give commands and how students respond to those 

commands. Future research might analyze the discourse of a larger population, potentially 
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focusing more on student responses to commands (both modulated and unmodulated). Further 

study is important in order to better understand this facet of Mood and Transitivity. 

Secondly, as previously discussed, the student teachers all used questions in the 

interrogative Mood to demand information from the students. Some questions were interpersonal 

in nature (How’s it going over here?) while others were ideational, eliciting students’ ideas in 

order to better understand how they were experiencing the tasks (How did you see that?). 

Overall, the student teachers’ uses of questioning sparked exchanges of meanings even more 

than giving commands or making statements. However, questions that were more open-ended 

seemed to provide more opportunities for students to expand and include additional details in 

their responses. Answers to polar types of questions were typically brief with ‘yes-no’ answers 

and nothing further. It seems important, then, for teachers to frame questions in ways that open 

up the chance that students will reveal more of what they are thinking. Continued research in 

how teachers use the interrogative Mood may again reveal a more complete picture of students’ 

responses. This is important since questioning moves in discourse play such an important role in 

eliciting information from students. 

While not evident in all the cases, I found that one student teacher had a novel way to 

promote dialogue between students. Possibly motivated by an understanding that students can 

view questioning as intimidating at times, Aaron chose to comment that’s a lot of flowers after 

seeing 240 written on a student’s paper. By uttering this calmly (and not as wow! that’s a lot of 

flowers!), it seemed to open up an opportunity in which the student, Alberto, felt comfortable 

defending computation. Alberto’s explanation then prompted another student to ask Alberto for 

clarification which ultimately led to further dialogue between the two students. This suggests that 

there might be times when a non-committal statement regarding a student’s idea (right or wrong) 
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may serve to prompt the student to expand, clarify, and even justify their ideas. Potentially, this 

could become a pattern of discourse that students learn to recognize as a way to begin a 

discourse of mathematical argumentation. While my study did not find other examples of this 

pattern, further studies might search for other atypical yet powerful discourse moves. This is 

important towards finding additional ways of encouraging student-to-student talk. 

A final mention of a contribution regarding my study refers to the ways the student 

teachers used relational processes. By relating two entities through an attributing relationship, the 

student teachers referred to resources the students had to work with in solving the tasks. Clauses 

of this type can serve to remind student about information already known or established. These 

did not involve material, verbal, or mental processes (not what students had done, said, or 

thought); but rather, functioned to connect the student attributes in the task. As an example, the 

clause how many flowers did you have on the twentieth day?, could function to connect the 

students (pronoun you) and with task attributes of flowers on the twentieth day. Additionally, by 

reminding students what they already have to work with, teachers can prompt students to think 

further about how this could help them progress further in the solving of the task. In turn, this has 

the potential to prompt even further discussion as students contribute ideas or respond with 

questions. Future studies that use the fine-grained analysis afforded by examining classroom 

discourse with SFL may also uncover ways (although, not potentially evident at first) in which 

teachers can guide students’ thinking in problem-solving and group activities. This is important 

to facilitating discourse in this arena since techniques such as using relational processes may help 

to focus and guide students in the necessary perseverance often required in problem solving. 

Brief summary. The above contributions explicated the ways that the student teachers 

focused on interpersonal meanings that are realized in the grammar of exchange. The student 
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teachers elected to use Mood and relational processes in ways that suggested a desire to engage 

students in dialogue. I suggest that many of the student teachers’ selections of available linguistic 

resources were purposeful and not made unconsciously, which may prompt future studies to 

interview and/or survey a larger sample of student teachers’ reflections regarding particular 

choices of lexicogrammar. This could provide additional important understanding regarding the 

ways and reasons for student teachers’ conscious linguistic selections. 

Implications for Teacher Education 

 Primarily, my findings have implications for teacher preparation by centering on two 

themes regarding language use: (1) help preservice teachers develop an awareness of the own 

language choices and (2) help them gain a deeper understanding of the ways choices of 

lexicogrammar relate to what meanings they make and how they make those meanings. 

As I consider these two themes, I think about my discussions with Gabe. In one of our 

talks, I mentioned how I noticed his frequent use of the pronoun I while teaching, seemingly to 

talk about what he would do mathematically. After mentioning this to him, he looked at me, 

shook his head and told me that he was not aware he was doing that. When I mentioned that the 

possibility was there for students to proceed by letting him do the mathematics (since that was 

what he said he was going to do), Gabe again shook his head and told me he had not thought of it 

that way. This is only one example of how the student teachers (all teachers) make language 

choices unconsciously. After becoming aware of this language choice, there was evidence to 

suggest that Gabe made conscious efforts in subsequent teaching episodes to change from using I 

to using you when referring to who was doing mathematical work (see Appendix E, line 31).  

This experience with Gabe leads me back to the two themes mentioned earlier. Helping 

Gabe become aware of his language pattern seemed to help him make more conscious language 
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choices while teaching in-the-moment. But it was not just that he made a change, he made a 

change based on a deeper understanding of how his language choice connected to the meanings 

he was making in his teaching – a deeper understanding of how his choice of pronoun when 

linked with material processes gave reference to who was doing the mathematical work of the 

task. It was this deeper understanding of language use that was important. Future research might 

examine in broader ways how preservice teachers respond to observations of their language 

practices. In evaluating change, researchers could examine the ways an awareness of language 

practices relates to changes in teaching practices regarding facilitation of discourse with students. 

 Incorporating Awareness of Language into Teacher Preparation 

Preservice teachers’ awareness of language patterns could begin with a focused attention 

on the linguistic resources available for them to use, and the ways in which they could use them. 

One way to do this is to have preservice teachers conduct their own interpretive analysis of 

classroom text – text either provided to them or text of one of their own teaching episodes. 

Analyzing text through a frame of SFL has the potential to strengthen their awareness of 

meaningful choices available to them so that they can start to recognize linguistic patterns of 

functional grammar in texts. Sharing ideas about what is happening in the text and what 

meanings might be made through language choices can bring the desired awareness in helping 

them recognize how language patterns function to support students’ learning. Zolkower and de 

Freitas (2010) found that this work of this nature equipped beginning teachers with the “semiotic 

tools for enacting hybrid pedagogies in their classrooms” (p. 518).   

Learning the ways that language fulfils ideational, interpersonal, and textual meanings in 

classrooms takes time and practice – not only for preservice teachers, but also for practicing 

teachers and teacher educators. Since spoken language is the primary way that teachers make 
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meanings in classrooms, reflecting on one’s own use of language could help to make all teachers 

and teacher educators explore the workings of language, its connections to meanings, and its 

relation to classroom context.  

Implications for Future Research 

 In this section, I talk about potential ways to make productive changes in language 

choices. In doing so, I focus on words choices that may help or lead students to engage in task 

activities and in discourse about the activities.  

 Carefully structured, interpersonal commands. I found that when the student teachers 

used modulated commands such as I want you to ‘do this’, it seemed to set a ‘warmer’ tone than 

when students were commanded to ‘do this.’ But, in addition to this, when a modulated 

command was specific as in that’s what I want you guys talking about, how many flowers there 

are, the students seemed to follow the command – they seemed more confident in what they 

needed to do. When a student teacher said talk with your group, the potential was there for 

students to not know what to talk about. And when the teacher talked with one group, the other 

groups were left to carry on themselves. However, as teachers know, this does not always 

happen; and students left without clear instructions may feel at a loss as to what to do, what to 

talk or think about. Making commands more explicit is a ‘simple’ language change, but one that 

can reap meaningful benefits towards how students engage with mathematics.  

Productive questions. The student teachers’ questions fell into three basic categories: (1) 

polar-type questions, (2) short-response questions, and (3) open-ended questions. Polar questions 

such as is one hundred half of four hundred? and questions such as what did you put in for your 

input required only single-word responses. And, after students answered these questions, I found 

that dialogue halted; students seemed to be waiting for the next question. While a series of 
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carefully chosen, short-response questions can serve a purpose in scaffolding students thinking, 

when asked as one isolated question, discourse stops. A majority of the questions asked by the 

student teachers were either polar or short-response, but there were some more open-ended types 

such as why did you tell your group that it was a circle? Asking a student why he had said 

something to the group opened the door for him to explain his thinking. I suggest that there are 

reasons why students think the way they do; and by inviting them to explain their thinking 

ensures more than single word responses. Additionally, another student may agree or disagree 

with what the first student had to say, thus starting a dialogue. This can help break the ‘question-

answer cycle’ often so common in classrooms.   

 Choice of pronoun/process links. A teacher’s use of these links is telling in that their 

meanings clearly indicate ‘who is doing what’. When the student teachers used the pronoun I, as 

in I want you to think about the number of flowers, they were taking on a commanding role. 

However, when they said things like I want to confirm, or I know we can look at it and say it’s 

true, the meaning changed. Now, the student teacher is doing the work of confirming (material 

process) and knowing (mental process), when we want the students to do that work. We also 

want students to take more responsibility for their own thinking rather than observing the teacher 

talking about what he or she is thinking. In general, when explaining mathematical processes, it 

may be common for teachers to ‘drift’ into using the pronoun I. But in doing so, the message 

draws students’ attention to what the teacher can do. I would suggest that instead of saying I 

found a point on our locus, turn from telling to asking if you found a point on our locus, what 

was it? – or even better, how did you know your point would be on our locus?  
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Methodological Implications 

 Previously, some SFL discourse studies in mathematics education have taken a more 

narrow approach than what I chose to do. As mentioned in Chapter One, after conducting my 

pilot study, I realized I would need to expand my work to include a ‘full metafunctional 

spectrum’ for analyzing meanings made (Martin, 2002). I made this decision because I found I 

was challenged to separate out the three metafunctional meanings which seemed to interweave 

with each other. Even as I tried to focus on one meaning in a clause, the other two meanings 

were there and played a role in enhancing contextual meaning. For example, take the simple 

clause that Gabe said to Robert: I just want you to take a point. On the surface, the meaning 

seems to be that Gabe is telling Robert what to do, an interpersonal meaning in the imperative 

Mood. However, other metafunctional meanings are there, as well. The command is modulated, 

thus adding an additional interpersonal meaning. The command explained how Gabe wanted 

Robert to experience a part of the task (experiential, ideational meaning). And, in the Theme of 

this clause, the focus is on you, a textual meaning that sent a message for Robert to engage in the 

material process of ‘doing’ – i.e., I want…, but you are to do. Even with the simultaneous manner 

in which meanings occur in text (written and spoken), some researchers of mathematics 

education have found it necessary to focus on only one, sometimes two metafunctions in a study 

because of the lengthy and involved nature of completing a full metafunctional analysis. 

Therefore, I contributed to research methodology by analyzing student teachers’ talk across the 

three metafunctional meanings.  

In using SFL, however, interpreting meanings from meaning systems was only a part of 

my analysis. I also considered the functions of semiotic systems, or choices. To briefly explain, 

Eggins (2004) has given the example that drivers know what each color (red, yellow, green) 
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means in a traffic light. Drivers know that the colors are not there just to beautify the streets; 

each color functions to control human behavior. A red light does not just mean ‘here is a red 

light’; it means ‘stop now’. In other words, the colored lights are encoding which action from a 

set of possible ‘behaviors at traffic lights’ should be performed (Eggins, 2004). In my analysis of 

Aaron, Gabe, and Penny, I often explained a meaning in something they said, against what they 

could have said. As an example, when Penny could have asked what is your input? – she chose 

instead to ask because your input is what? In explaining that particular choice of marked clause, 

it may have been to add a logical element to her message by adding the word because. 

Combining Methodologies  

Many areas of research have taken up SFL to explore how people use language in 

different contexts, and how language is structured for use as a semiotic system. I contributed to 

research methodologies by doing this in conjunction with conducting a multiple case study of 

meanings made by student teachers.  

In general, combining methodologies had advantages by facilitating greater and 

potentially more holistic depths of inquiry when using qualitative techniques (Anaf, Drummond, 

& Sheppard, 2007). Separately, case study methodology can support and explain particular 

contexts about teaching and learning (Darling-Hammond et al., 2005); and SFL methodology 

provides the tools to help us understand the ways people use language as a resource to 

accomplish specific purposes (Halliday & Hasan, 1989). However, the combined use of case 

study with SFL has been largely unexplored in mathematics education research. My contribution 

is this area adds a multiple case study/SFL model to the literature. My own knowledge of 

mathematics classrooms has provided the background necessary to conduct this combined 

methodological approach; and because I have also experienced much of what the student 
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teachers in this study encountered in their talk with students, I was able to made richer and more 

meaningful interpretations. In uniting these two methods, I suggest that even more can be learned 

towards understanding meanings made in classrooms through discourse.   

Looking Across Meanings Systems to Include Theme 

Another contribution is my analysis of the student teachers’ choices of Theme – or how 

they chose to begin each message to students. Few researchers in mathematics education have 

focused on textual meanings by concentrating of a clause’s beginning words, or Theme. 

However, these meanings can be important since they serve as ‘metaphoric pegs’ upon which to 

hang the message of the clause (Fontaine, 2013). This type of analysis put a spotlight on the 

ways the student teachers negotiated text while speaking to the students. Because a choice of 

word arrangement is what creates meaningful (or less meaningful) messages, examining Theme 

becomes important to the understanding of the meanings in teachers’ messages to students.  

Future Research of Theme Choices 

I found through my study that the student teachers rarely used linguistic markers (e.g., 

however, if-then, furthermore, therefore) to begin messages. – I was puzzled as to why they 

chose not to do so – especially since these words can be important to building cohesive and 

logical meanings. While some studies in mathematics education have investigated teachers’ 

choices of Clause Complex (Gonzalez & DeJarnette, 2012) and conjunctive Themes (Gonzalez 

& Herbst, 2013), more work in these areas is needed. One area of interest would include a focus 

on how uses of linguistic markers aid the logical flow of students’ statements. Framing questions 

might ask: 

 In what ways would an awareness of these markers connect to better discourse practices 

regarding logical reasoning? 
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 How could preservice teachers better learn to use dependent and independent markers? 

 How might logical meanings be strengthened by using linguistic markers along with 

Clause Complexes? 

 How might a teacher’s use of these marker relate to a change in students’ own use of the 

mathematical register? 

Helping students experience logical reasoning is important in many areas of teaching and 

learning mathematics – proofs, mathematical argumentation, even in proposing and defending 

assumptions that need to be made in activities of mathematical modeling. 

Limitations 

 This dissertation has presented research findings as related to data collected through 

video recordings in the classroom. While these data with school students was less artificial than 

data collected during the methods course (with peer interactions only), I still may have affected 

the reality of the discourse situation by closely following the student teachers with camera-in-

hand. While it was necessary for me to do so since the student teachers moved from group-to-

group, this still may have influenced in some way their language choices and meaning potentials. 

A camera set up on a tripod in the corner of the classroom might have helped, but I feel I would 

not have captured each group’s talk and interactions as well as I did. In lessening this limitation, 

having the cases video record each other during enactments in the methods course may have 

served to help reduce any camera ‘shyness.’  

 While I made references at times to the context of the discourse situation, my main focus 

of SFL analysis did not include paradigms found in other discourse studies such as images, 

scientific symbolism, gesture, action, and sound (O’Halloran, 2011). My main focus was on the 

student teachers’ spoken text; but at times, I did note such actions as pauses in speech or in 
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student responses, voice intonations, gestures (e.g., pointing), and other multimodal features of 

the discourse. While a full-metafunctional study together with a multimodal analysis of 

classroom discourse would have added texture and clarification to my findings, focusing on both 

would have further complicated an already complex framework.  

As explained, a full metafunctional analysis of my initial 67 transcripts was not feasible 

due to time constraints. This led me to having to analyze a smaller data set. Because the required 

level of detail in using SFL tools is time consuming, this type of analysis is not conducive to 

looking at discourse over time. However, I suggest that longevity studies using SFL (e.g., unit of 

study, school semester) may also want to collect a larger set of data initially, and then reduce that 

amount to analyzing fewer (or smaller) texts. Lastly, my study focused on the spoken words of 

the student teachers – only mentioning student responses to provide additional context. Future 

studies may want to include students’ responses in analyzing discourse interactions.   

As a final note, I did not discuss any findings of this study with the participants (with the 

exception of talking with Gabe regarding his use of pronouns). While member-checking is a way 

to enhance credibility by finding whether the data analysis is congruent with participants’ 

experiences (Curtin & Fossey, 2007), I made the decision to rely solely on SFL tools in my 

analyses as I did not wish to be influenced by the participants’ interpretations of what they may 

have remembered (or not remembered) about the discourse situation. While their contributions to 

understanding their language choices may have proved helpful overall, I made the intentional 

decision to rely solely on the SFL tools in my analyses.  

Conclusion 

With SFL, functional grammar is not just a set of rules but a set of resources for 

describing, interpreting, and making meaning of what was said against what could have been 
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said. Being able to see relationships between the often unconscious language choices of 

preservice teachers and the complex discourse situations in mathematics helps to explain the 

what and how of meanings made and gain clear pictures of the ways language can either enhance 

or obscure meanings. While an SFL type of grammatical analysis can seem mysterious and 

intimidating (as it did for me initially, and at times, continues to do so), it is my hope that this 

work may serve as a stimulus for continued research of discourse through a linguistics lens – 

both in classrooms and in teacher preparation classes. The methodological perspectives and 

insights of this study underscore the usefulness of SFL tools, namely, Mood, Modality, 

Transitivity, Clause Complex, and Theme, and bring forth a distinction between what you do 

mean (actual meaning) and what you can mean (potential meaning). Awareness of the forms and 

structures of language itself is important for understanding the meanings that are being construed 

– for all teachers of mathematics. Future work with SFL can contribute a better understanding of 

the complex processes through which teachers and students represent their inner and outer-world 

experiences, construe and enact social roles and relationships, and construct cohesive messages 

of meaning.   
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APPENDIX A: ATLAS.ti EXAMPLE OF ANALYSIS 

 
 Code-Filter: All [167] 

PD-Filter: All [36] 

Quotation-Filter: All [485] 

 

  

 P1:  

10 23 

 

P2: 

10 29 

P3:  

10 32 

P4: 

10 34 

P5: 

10 40 

P6: 

10 49 

P7: 

10:53 

P8: 

10:56 

P9: 

10:59 

P10: 

11 05 

 

[you] add 

 

0 0 0 0 0 0 1 0 0 0 1 

[you] be 

careful 

0 0 0 0 0 0 0 0 0 1 1 

[you] think 

 

0 0 0 0 0 0 0 2 1 0 3 

[you] 

explain 

0 0 0 0 0 0 0 0 0 1 1 

[you] figure 

it out 

0 0 0 0 0 0 0 0 0 1 1 

[you] find 

out 

0 0 0 0 0 1 0 0 0 0 1 

[you] keep 

working 

0 0 0 0 0 0 1 0 0 0 1 

TOTALS 0 0 0 0 0 1 2 2 1 3 9 
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APPENDIX B: COMPLETE TRANSCRIPT – A2 

 

TRANSCRIPT OF AARON WITH CECE, ALBERT, LESLIE, ALBERTO  

 

[00:00:00] 

 

1.  Aaron- alright, how you guys doing over here? 

2.  Juan- We’re working. 

3. Aaron- Where you at right now? 

4. CeCe- 40th day [points to her answer on the page] 

5. Aaron- That's how many flowers are on the 40th day? 

6. CeCe- Yes. 

7. Aaron- That's a lot of flowers, okay. 

8. Alfredo- Well, each one doubles so it's gonna grow 

9. Aaron- Okay. 

10. CeCe- Okay, so from here, Alberto, what were you saying? 

11. Alberto- I said that you would, so using 40 as your days, as your exponent, you would get  

this value; and then you would divide it by half to get how much it would be if half 

the field is covered. And I usually just plug in the power of how ever many amount 

of days ‘til you get that number that covers half of the field. 

 

12. CeCe- But isn't half of 40 twenty? On the 20th day we have to find out how much flowers  

[unintelligible] 

 

13. Alberto- But two to the 20th isn't the number. 

14. Aaron- So you have two numbers there. What is 2 to the 20th? What is that number? 

15. Alberto- Two is the growth factor and 20, then 20 is the - 

16. Aaron- So what's your answer? - the answer you got like ten thousand or something,  

what is that number? 

 

17. CeCe- Isn't that half?  

18. Aaron- So on your calculator you just did 2 to the 20th power, and you got a number.  

What does that number mean?  

 

19. CeCe- How many flowers? 

20. Alberto- How many flowers. 
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21. Aaron- Okay, how many flowers are on that day? Is that half the amount of flowers  

you had on the 40th day? No? Okay. So CeCe, oh, you're trying to divide that? 

[CeCe punches numbers on her calculator] Okay, so I want you guys trying to 

find out as Alberto mentioned earlier, half of that number; you're looking for 

the number of days that will be half that number. So, try working for that, solve 

for the days, and I'll be back to check on you guys.   

 

[00:03:50] 
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APPENDIX C: COMPLETE TRANSCRIPT – A4 

 

TRANSCRIPT OF AARON WITH DANIEL AND CHARLES  

 

[01:10:17] 

        1.     Aaron- How's it going over here you guys? 

 

        2.     Daniel- This is what I got for the fortieth day.  

 

        3.     Aaron- That's a lot of flowers. 

 

        4.     Daniel- Yeah. 

 

        5.     Aaron- Alright, Charles, how many flowers did you get on the fortieth day?  

 

        6.     Charles- [long pause] um, I don't know. Daniel, what did you get? [no response] 

 

        7.     Aaron- So then, what, okay, what is question 1 asking you guys?  

 

        8.     Charles- What day do you have [pause]- 

 

        9.     Aaron- What day is it half full? So if that's how many flowers there are on the  

fortieth day [points to number figure on Daniel's paper], you need to find out 

how days there have been when there are half that many flowers. Okay? So 

that's what I want you guys talking about and trying to figure out. So figure out 

how many days will be that many flowers. That's what I want you guys talking 

about. 
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APPENDIX D: SAMPLE TEXT ANALYSIS – A4 

 
NOTE:  Expansion Codes are found in the ‘Student Responses’ column in GREEN                                      AARON with Daniel, Charles / TEXT A4 

 [PC] – paratactic clauses/ [HC] – hypotactic clauses;  CnA – continuity adjunct; CjA – conjunction adjunct; SA – subordinating adjunct 

 

Cl 

# 

 

Textual Theme Interpersonal 

Theme 

Topical Theme 

marked 

Topical Theme 

unmarked 

Rheme (New 

Information) 

Mood Student Responses 

1    How  ‘s it going over here you 

guys? 

Interrogative- 

wh- question 

 

2       Daniel- This is what I got for the 

fortieth day. 

3    That ‘s a lot of flowers. Declarative  

4       Daniel- Yeah. 

5 Alright (CnA) Charles 

(vocative),  

 how many 

flowers 

did you get (relational) 

on the fortieth day? 

Interrogative- 

wh-question 

 

6       Charles- I don’t know. Daniel, 

what did you get? [No response 

from Daniel] 

7 So then, okay (CnA)   what is question one asking 

you guys? 

Interrogative- 

wh-question 

 

8       Charles- What day do you have 

[pause]? 

9    What day is half full? Interrogative- 

wh-question 

 

  

10a So, (CnA) 

if (SA) 

 that  ‘s how many flowers 

there are on the fortieth 

day, 

Declarative  x Enhancement - Conditional 

10b [then] (CnA) [HC]   you need to find (material) 

out how many days there 

have been 

Imperative – 

Dependent 3-

Clause Complex 

 

10c when (SA) [HC]   there are half that many 

flowers. 

Declarative – 

Dependent 3-

Clause Complex 

x Enhancement - Temporal 

11 Okay? (polar- question)       
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12 

 

… 

So, (CnA)  that  ‘s what I want (mental) 

you guys talking about,  

Imperative 

[modulated 

command] 

 

 and (conjunctive adjunct)  [that  ‘s what I want (mental) 

you guys] trying to 

figure out. 

Imperative 

[modulated 

command] 

 

13 So,   figure out how many days will be 

that many flowers. 

Imperative  

14   That  ‘s what I want you guys 

talking about. 

Imperative 

[modulated 

command] 
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APPENDIX E: COMPLETE TRANSCRIPT – G3 

 

TRANSCRIPTS OF GABE WITH KAMBIRI, SALLY, BROCK, SAM  

 

[00:00:00] 

1.     Gabe- So we're on to question three, and you've graphed the line y equals negative  

one [y = -1] and the point zero-one [(0, 1)]. Excellent. So what was asked of 

you?  

 

        2.     Kambiri- What is the perpendicular distance between your line and your point?  

 

        3.     Gabe- Great. What does perpendicular mean?  

 

        4.     Brock- What is the direct distance from your point to your line, right?  

 

        5.     Sam- And it creates a ninety-degree angle. 

 

        6.     Gabe- Say it. 

 

        7.     Sam- They meet in a ninety-degree angle. 

 

        8.     Gabe- Yes, they meet and form a ninety-degree angle. Absolutely. So, what is that  

distance?  

 

        9.     Brock- [points to the whiteboard graph and says] right there. 

 

       10.   Kambiri- From here to here [also points on the whiteboard graph]. 

 

       11.   Gabe- Yeah. 

 

       12.   Kambiri- So from zero-one to zero-negative one. 

 

       13.   Gabe- Yeah. What's that distance?  

 

       14.   Brock- It's two.  

 

       15.   Gabe- Good.  

 

       16.   Kambiri- It's two. 

 

17.   Gabe- It's two. Okay? So what is the perpendicular distance between your line and  

your point? 

 

       18.   Kambiri- Two.  

 

       19.   Gabe- Two.  
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       20.   Brock- Our midpoint zero-zero- 

 

       21.   Kambiri- Would it be like y equals two, x equals 2 or is it just [pause]  

 

       22.   Gabe- Well, I asked you for, did I ask you for a line, did I ask you for a point, did I  

ask you for - what did I ask you for?  

 

       23.   Kambiri- A distance.  

 

       24.   Gabe- So, is a line a distance? Is a point a distance?  

 

       25.   Brock- A distance is a distance. It's just two - or two units if you want units. 

 

       26.   Gabe- Two is fine. Two units is really spot on. It's super correct. When we talk about  

distance we're talking about a unit. It's not a line, it's not a point. Okay? And 

so, Brock found the midpoint. How'd you find the midpoint?  

 

       27.   Brock- I added the- well, obviously since we're on the same x-vertex, we just have to  

add the two y's and divide by two. 

 

       28.   Gabe- Good. So we've got the midpoint. Good, go on to the next part. [Break in talk] 

 

       29.   Gabe- So a locus is a collection of points. We just have one point right now. 

 

       30.   Kambiri- From your fixed point and your line.  

 

       31.   Gabe- So I found, we have found a point that is in our locus that is an equal distance  

from a fixed point zero-one and our line y equals negative one. 

 

       32.   Brock- We found the conic section then? Don't know what you're getting at still. 

 

       33.   Gabe- Well, we found a point that's on the locus. Okay? The conic we'll create will be  

this whole locus of points. But we found one point that's there. So, what is the 

locus of points? What does that mean? What does locus mean? 

 

       34.   Brock and Kambiri- collection of, it's a collection of points.  

 

       35.   Gabe- So it's part of the collection of points. And this particular conic is described by  

the locus of points that are equidistant from a fixed point and a given line.  

 

[00:04:45] 
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APPENDIX F: TEXT G2 WITH CORRESPONDING CLAUSE NUMBERS AND PHASES 

 

GABE with Paul, Lawrence, and Anna        

Cl# Textual 

Theme 

Interpersonal 

Theme 

Topical Theme 

marked 

Theme 

Selections 

unmarked 

Rheme (New 

Information) 

Mood Student Responses 

 

PHASE 1:  Clauses 1 – 7  

1       Anna- We were confused by 

what this means. [referring 

to: ‘one description of a 

conic section is the locus of 

points equidistant from a 

fixed line and a fixed 

point’] 

2 Yeah, so   what we’re 

going to do 

is [unfinished thought]   

3    We  ’re going to find a 

conic section whose 

geometric description 

is the locus of points 

that are equidistant 

from a given point and 

a fixed line, a fixed 

point and a given line. 

  

4 So,    I  ’m going to give you a 

point, 
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5 and   we  ’re going to find the 

locus of points that are 

equidistant from both 

the point and the line. 

  

6       Anna- Okay. 

7 Okay, so, and   I  ’ll walk you through 

the very first one. 

  

Cl# 

 

Textual 

Theme 

Interpersonal 

Theme 

Topical Theme 

marked 

Theme 

Selections 

unmarked 

Rheme (New 

Information) 

Mood Student Responses 

 

PHASE 2:  Clauses 8 – 20  

8 So   what ‘s our distance 

between our line and 

our point? 

  

9       Anna- Two? 

10    The distance is two.   

11 And    what ‘s the midpoint of that 

line segment? 

  

12       Lawrence- Zero 

13 So   what point is equidistant?   

14    What is one point that is 

equidistant from our 

given point and our 

line segment? 

  

15       Lawrence- Zero-zero [(0, 

0)] 

16 Zero, zero 

[revoice] 

  Why?  Minor 

clause/ 

interrogative 

 

17       Lawrence- Because it’s one 

away from zero-one and 
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one away from the negative 

one-one. 

18 Yeah, and so   that point zero-

zero 

is equidistant from our 

given point one-zero 

and our line y equals 

negative one. 

  

19 So   that ‘s one point that we 

know is going to be 

on our conic section. 

  

20       Anna- Okay. 

 

 

 

Cl# Textual 

Theme 

Interpersonal 

Theme 

Topical Theme 

marked 

Theme 

Selections 

unmarked 

Rheme (New 

Information) 

Mood Student Responses 

 

PHASE 3:  Clauses 21 – 22 

21 So now,  what I ask you 

to do  

 is to confirm that 

that’s the case 

algebraically. 

  

22  I want you  to show me that the 

distance between the 

point zero-zero and 

one-zero equals the 

perpendicular distance 

between zero-zero and 

our line y equals 

negative one. 

Modulated 

Imperative- 

Command 
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PHASE 4:  Clauses 23 – 38 

 

23    What point would be 

perpendicular from 

that? 

  

24   From our point 

that we know is 

on our conic to 

the point we 

know on our line 

  Minor 

clause- 

answer to 

Anna’s 

question in 

#23 

Anna- From? 

25       Anna- Um, 

26    What ‘s the fastest way to 

get between two 

points? 

  

27       Paul- Run? [laughter 

follows] 

28 Okay,    how do you run?   

29    Do  you zig-zag and turn 

around? 

  

30       Paul- straight line? 

31 Straight line, 

okay 

[revoice] 

      

Cl# Textual 

Theme 

Interpersonal 

Theme 

Topical Theme 

marked 

Theme 

Selections 

unmarked 

Rheme (New 

Information) 

Mood Student Responses 

32 So  when we use the 

distance formula 

 we find the distance 

between points, right? 

Interrogative 

in the form 

of a 

Declarative 

 

33    Do you agree? 

 

  



   220 

34       Anna- Uh huh. So do you 

put, do you substitute these 

points into the distance 

formula, and then you 

compare them? 

35 Yeah, and   what do we expect them to 

be? 

  

36 Or,   what do we know they’re 

going to be? 

  

37       Anna- Equidistant? 

38 Yes.       

 

PHASE 5:  Clauses 39 – 44 

39    It was there for a reason.   

40 So,    I  want to confirm,   

41 because   I  know we can just look 

at it and say that’s 

true, that I’m one unit 

away from the point. 

  

42 So,   I ’m going to use the 

distance formula to 

show that the distance 

from our given point, 

  

43 and   and the point 

that’s on our 

conic, zero-

zero,  

is the same distance 

from the point that’s 

on our conic to the 

line. 

  

44       Anna- Okay. 
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APPENDIX G: SAMPLE TEXT ANALYSIS – G3 

 
 

NOTE:  Expansion Codes are found in the ‘Student Responses’ column in GREEN                    GABE with Kambiri, Sally, Brock, Sam / TEXT G3 

 [PC] – paratactic clauses/ [HC] – hypotactic clauses;  CnA – continuity adjunct; CjA – conjunction adjunct; SA – subordinating adjunct 

 

Cl# Textual Theme Interpersonal 

Theme 

Topical 

Theme- 

marked 

Topical Theme- 

unmarked 

 

Rheme Mood Student Responses 

44 So, (CnA)   a locus is a collection of points. Declarative  

45    We just have (relational) one point right 

now. 

Declarative  

46       Kambiri- from your fixed point 

and your line. 

47 So, (CnA)   I  found (material), Declarative  

48 (punctuation) 

 

  we have found (material) a point that is in 

our locus that is an equal distance from 

a fixed point zero-zero, 

Declarative – 

Independent 3-

Clause Complex 

 

49 and (CjA) [PC]   our line y equals negative one. Declarative – 

Independent 3-

Clause Complex 

+ Extension - Addition 

50       Brock- We found the conic 

section then? Don’t know what 

you’re getting at still. 

51 Well, (CnA)   we found (material) a point that’s on the 

locus, okay? 

Declarative 

interrogative 

 

52    The conic we’ll 

create (material) 

will be this whole locus of points. Declarative  

53 But, (CjA)   we found (material) one point that’s there. Declarative  

54 So, (CnA)   what is the locus of points? Interrogative  

55    What does that mean? Interrogative  

56    What does locus mean? Interrogative  

57       Brock and Kambiri- collection 

of, it’s a collection of points. 

58 So, (CnA)   it ‘s part of the collection of points, Declarative  

59 and (CjA) [PC]   this particular 

conic 

is described by the locus of points that 

are equidistant from a fixed point and a 

given line. 

Declarative – 

Independent 2-

Clause Complex 

+ Extension - Addition 
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APPENDIX H: COMPLETE TRANSCRIPT – P3 

 

TRANSCRIPT OF PENNY WITH MONIQUE, LEANNE, LUIS, LOREN  

 

        1.     Penny- Okay. but that one's technically for one, right? So you're saying that you  

take the number of bubbles and subtract four? Okay, but here, how many 

bubbles do we have?  

 

        2.     Monique- Eight. 

 

        3.     Loren- Nope. 

 

        4.     Penny- Nine. And if I subtract four from that, I get five? [Intonation as that of a  

question, not a statement]. So I liked what you were doing along the lines of  

like- 

        5.     Loren- Five times two minus one [he laughs], no, not really [Penny also laughs].    

        6.     Penny- So I like your idea, but one of the things I want you to talk about is like what  

Luis is saying about with the fours, right? I like that you were talking about 

that. And what did you say about that? 

 

        7.     [Luis mentions something about 'rate change', but it is unintelligible] 

 

        8.     Penny- Why are you saying that? 

 

        9.     Luis- Because that's what it is. 

 

       10.    Penny- [She laughs] But where do you see that? 

  

       11.    Luis- Because it went from one zero [bubble] to four on the outside. 

 

       12.    Penny- So you add-  physically show me what you're talking about. Do you mean  

like adding one where on your diagram?  

 

13.    Luis- On each one, I have a bubble here, I have one right here, right here and right  

here [shows a bubble on each axis part: N, S, E, W] 

 

       14.    Penny- So you add one to each end- 

 

       15.    Luis- Yeah. 

 

       16.    Penny- So that's almost like what Loren's saying with the adding four, right? You're  

adding four each time. 

 

       17.    Leanne- Yeah, you are.  
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      18.    Penny- Yeah. Oooh, that's like, that's almost a table, right?  

 

       19.    Leanne- That's what- 

 

       20.    Penny- Ooohh 

 

[Leanne has written down 0=1, 1=5, 2=9, 3=13=4=17, 5=21; she then starts writing a 

horizontal T-chart table of values] 

 

       21.    Penny- Looks good.  

 

       22.    Loren- What's it going to look like at the end?  

 

       23.    Penny- It's beautiful.  

 

       22.    Leanne- How many do I make it [table] to?  

 

       23.    Penny- Well, you're trying to find your pattern. So it's how ever high you need to go  

to see what that pattern is. So what's our first step? And how many bubbles do 

we have?  

 

       24.    Loren- One. 

 

       25.    Penny- Okay. How many bubbles are there? [Points to Leanne's work] Okay, so now  

I really like what you have here [T-chart with f(0) =1, f(2) = 5, etc...] And what 

do we see between each, the number of bubbles, every step. What is happening?  

 

       26.    Leanne- You're adding four. 

 

       27.    Penny- You're increasing by four. So I totally agree with the increasing-by-four idea  

that you guys are talking about. 

 

       28.    Leanne- So forty-six times four is our answer. 

 

       29.    Penny- Oh here, you're, that's saying, that's saying like you just multiply whatever  

step you have. Right? Like what we talked about here, you multiply zero by 

four, you don't get one [points to the patterns on the smartboard]. So there's 

just one element we need to talk about, because I like that idea of four and 

multiply by four, but that gets you whatever's on here, right? That gets you this 

outside [points]. It's like one adding the four. [Comes back to the group] Okay, 

we see here, that initially, initially, so let's look here [students seem not to be 

with Penny's thinking, they're laughing. Penny walks back to the smart board] 

Eyes up here. Eyes up here. Initially we started with this one in the center, 

right? And then you add four each time. But you still have to think about that 

initial, initial [emphasizes], initial value, that initial one that you start with, and 
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then you keep adding four. So I like the idea of multiplying by four, but you 

need to add what you started with, need to add your initial value.  

 

       30.    Monique- So, [she begins to punch buttons on her calculator] 

 

       31.    Loren- Forty-six times four- 

 

       32.    Penny- Okay.  

 

       33.    Loren- It's 'x' plus four [pause] four 'x'. 

 

       34.    Penny- Okay. So. So let's look here to what you were saying in the beginning, 

because you were saying multiply whatever number you have by four, right? So 

we multiply zero by four, we get zero; we should get one. So we're one short. 

Right here, we multiply one by four, we get four, but we should have five, so 

we're still one short. Two we multiply by four gets you eight [At this point, 

Loren is raising his hand and smiling], you need to add one. [Loren has written 

down '4x + 1' on her white board.] What does your 'x' represent?  

 

       35.    Loren- the times you're multiplying by four. 

 

       36.    Leanne- Oh, so four times zero plus one. Yeah.  

 

       37.    Penny- And which, which part of your table is that representing? Which part of your  

table is that representing?  

 

       38.    Leanne- What do you mean?  

 

       39.    Penny- Where here [Penny sweeps her hand over Leanne's whiteboard] are you  

representing what you just said?  

 

       40.    Loren- How many bubbles you have.  

 

       41.    Monique- The- 

       42.    Penny- Because your input is what? What did you put in for your input?  

       43.    Leanne and Monique- Zero. [Leanne points to the '0']  

       44.    Penny- And your output would be- 

       45.    Loren- One. 

       46.    Penny- 'Cuz this would get you four times zero is [waits] 

       47.    Loren- Zero. 
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       48.    Penny- plus one is [waits]  

       49.    Loren and Luis- one.  

       50.    Leanne- So wait. In the other ones I would have to put four times one plus one? [She   

                        Writes as she talks.]  

 

       51.    Penny- Which would get you [waits]  

 

       52.    Leanne (and Loren)- Five. Now I feel smart. 

 

       53.    Monique- Okay.  

 

       54.    Penny- Very well done. Okay.  

[00:05:14.23] 
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  APPENDIX I: SAMPLE TEXT ANALYSIS – P3 

 
                                                    

NOTE:  Expansion Codes are found in the ‘Student Responses’ column in GREEN                         PENNY with Carlos, Jared, Tula / TEXT P3      

 [PC] – paratactic clauses/ [HC] – hypotactic clauses;  CnA – continuity adjunct; CjA – conjunction adjunct; SA – subordinating adjunct 

 

Cl# Textual Theme Interpe

rsonal 

Theme 

Topical 

Theme 

marked 

Theme 

Selections 

unmarked 

Rheme (New 

Information) 

Mood Student 

Responses 

56a So, (CnA)   we multiply (material) zero 

by four, 

Declarative  

56b [and] 

(punctuation)  

  we get (relational) zero; Declarative – Independent 2-

Clause Complex 

+ Extension – 

Addition  

57a     We should get (relational) 

one, 

Declarative  

57b so, (CnA)  [HC]   we ‘re one short Declarative – Dependent 2-

Clause Complex 

= Elaboration – 

Exposition  

…        

61 And (CjA)   which  part of your table is that 

representing? 

Interrogative wh-question  

62    Where here are you 

representing (material) 

what you just said? 

Interrogative wh-question Leanne- What do you 

mean? 

63 

… 

      Loren- How many 

bubbles you have. 

65 Because (SA)  your input  is what? Interrogative wh-question  

66    What did you put (material) 

in for your input? 

Interrogative wh-question  

67       Leanne and 

Monique- Zero 

68 And (CjA)  your output  would be? Declarative interrogative wh-

question 

 

69       Loren- One 

70 Because (SA)  this  would get you four 

times zero is? [waits] 

Declarative interrogative 

wh- question 

 

 

 

  



   227 

REFERENCES 

 

Accurso, K., Gebhard, M., & Purington, S. B. (2017). Analyzing Diverse Learners’ Writing in  

Mathematics: Systemic Functional Linguistics in Secondary Pre-Service Teacher 

Education. International Journal for Mathematics Teaching and Learning, 18(1). 

Achugar, M., Schleppegrell, M., & Oteíza, T. (2007). Engaging teachers in language analysis: A  

functional linguistics approach to reflective literacy. English Teaching, 6(2), 8. 

Anthony, G., & Walshaw, M. (2010). Effective pedagogy in mathematics. International Academy  

of Education. 

Bills, L. (1999). Students talking: An analysis of how students convey attitude in math talks.  

Educational Review, 51(2), 161–171. 

Buchmann, M., & Floden, R. E. (1990). Program Coherence in Teacher Education: A View from  

the United States. Issue Paper 90-6. 

Burton, L., & Morgan, C. (2000). Mathematicians writing. Journal for Research in Mathematics  

Education, 429–453. 

Butt, D., Fahey, R., Spinks, R., & Yallop, C. (2000). Using Functional Grammar: An Explorer’s  

Guide, National Centre for English Language Teaching and Research. Macquarie 

University Sydney Google Scholar. 

Cazden, C. B. (1988). Interactions between Maori children and Pakeha teachers: Observations  

of an American visitor. Auckland Reading Association, Council of NZ Reading Assn. 

Cazden, C. B., & Beck, S. W. (2003). Classroom discourse. Handbook of Discourse Processes,  

165–197. 

 

 



   228 

Chapman, A. (2003). Reflections on a social semiotic approach to discourse analysis in  

educational research. Qualitative Educational Research in Action. Doing and Reflecting, 

152–176. 

Cirillo, M., Steele, M. D., Otten, S., Herbel-Eisenmann, B. A., McAneny, K., & Riser, J. Q.  

(2014). Teacher discourse moves: Supporting productive and powerful discourse. Using 

Research to Improve Instruction, 141–149. 

Curtin, M., & Fossey, E. (2007). Appraising the trustworthiness of qualitative studies: Guidelines  

for occupational therapists. Australian Occupational Therapy Journal, 54(2), 88–94. 

Darling-Hammond, L., & Bransford, J. (Eds.). (2007). Preparing teachers for a changing world:  

What teachers should learn and be able to do. John Wiley & Sons. 

Darling-Hammond, L., Hammerness, K., Grossman, P., Rust, F., & Shulman, L. (2005). The  

design of teacher education programs. Preparing teachers for a changing world: What  

teachers should learn and be able to do, 390–441. 

Dyson, A. H., & Genishi, C. (2005). On the case, 76. Teachers College Press. 

Davies, F. (1997). Marked Theme as a heuristic for analysing text-type, text and genre. Applied  

Linguistics: Theory and Practice in ESP, 45–79. 

Desberg, P., Colbert, J. A., & Trimble, K. D. (Eds.). (1996). The case for education:  

Contemporary approaches for using case methods. Allyn & Bacon. 

Ding, M., Li, X., Piccolo, D., & Kulm, G. (2007). Teacher Interventions in Cooperative- 

Learning Mathematics Classes. The Journal of Educational Research, 100(3), 162–175. 

https://doi.org/10.3200/JOER.100.3.162-175 

Eggins, S. (2004). An Introduction to systemic functional linguistics. New York: Continuum.  

Eggins, S., & Slade, D, (2005). Analysing casual conversation. Equinox Publishing Ltd. 



   229 

Eid, M. F. M. S. (n.d.). Functional Analysis of Clause Complex in the Language of News  

Websites Texts: A Comparative Study of Two. 

Erickson, F. (2006). Definition and analysis of data from videotape: Some research procedures  

and their rationales. Handbook of complementary methods in education research, 3,  

177–192. 

Fontaine, L. (2012). Analysing english grammar: A systemic functional introduction. New York:  

Cambridge University Press.  

Gee, J. (2015). Social linguistics and literacies: Ideology in discourses. Routledge. 

Gee, J. P. (2017). Introducing Discourse Analysis: From Grammar to Society. Routledge. 

Gee, J. P. (2017). Invited Talk – English Applied Linguistics Speaker Series 2017–2018. The  

University of Arizona. 

Gerring, J. (2006). Case study research: Principles and practices. Cambridge university press. 

Glaser, B., & Strauss, A. (1967). The Discovery of Grounded Theory. Hawthorne, NY: Aldine  

Publishing Company. 

González, G., & DeJarnette, A. F. (2012). Agency in a geometry review lesson: A linguistic view  

on teacher and student division of labor. Linguistics and Education, 23(2), 182–199. 

González, G., & Herbst, P. (2003). An oral proof in a geometry class: How linguistic tools can  

help map the content of a proof. Cognition and Instruction, 31(3), 271–313. 

Great! Schools. Retrieved from  

https://www.greatschools. org/arizona/Tucson/schools/?gradeLevels=h 

Gutiérrez, R. (2013). The sociopolitical turn in mathematics education. Journal for Research in  

Mathematics Education, 44(1), 37–68. 

 



   230 

 

Halliday, M. A. (1994). Functional grammar. London: Edward Arnold. Retrieved from  

http://silabus.upi.edu/Direktori/FPBS/Pendidikan_Bahasa_Inggris/Silabus%20Pendidikan

%20Bahasa%20Inggris%20S2/FUNCTIONAL%20GRAMMAR-S2.doc 

Halliday, M. A., & Hasan, R. (1976). Cohesion in English. Longman: London. 

Halliday, M. A., & Hasan, R. (1989). Language, context, and text: Aspects of language in a  

social-semiotic perspective. Retrieved from 

http://www.citeulike.org/group/236/article/202586 

Halliday, M. A. K. (1975). Learning How to Mean–Explorations in the Development of  

Language. Retrieved from 

http://www.eric.ed.gov/ERICWebPortal/recordDetail?accno=ED105507 

Halliday, M. A. K. (1978). Language as Social Interpretation of Language and Meaning.  

University Park Press. 

Halliday, M. A. K. (1985). An introduction to functional grammar. London: Edward Arnold. 

Halliday, M. A. K. (1993). Towards a language-based theory of learning. Linguistics and  

Education, 5(2), 93–116. 

Halliday, M. A. K. (1994). Spoken and written modes of meaning. Media Texts: Authors and  

Readers, 51–73. 

Halliday, M. A. K. (n.d.) K, & Hasan, R. (1985). Language Context and Text: Aspects of  

Language in a Social Semiotic Perspective. Victoria: Deakin University Press. 

Halliday, M. A. K., & Martin, J. R. (1993). General orientation. Writing Science: Literacy and  

Discursive Power, 2–24. 

 



   231 

Halliday, M. A. K., & Matthiessen, C. (2006). Construing experience through meaning: A  

language-based approach to cognition. A&C Black. 

Halliday, M. A., & Matthiessen, C. M. (2004). An introduction to functional grammar.  

Retrieved from http://www.citeulike.org/group/236/article/206062 

Heath, S. B. (2000). Linguistics in the study of language in education. Harvard Educational  

Review, 70(1), 49. 

Herbel-Eisenmann, B. A. (2007). From intended curriculum to written curriculum: Examining  

the" voice" of a mathematics textbook. Journal for Research in Mathematics Education, 

344–369. 

Herbel-Eisenmann, B. A., & Cirillo, M. (Eds.). (2009). Promoting purposeful discourse: Teacher  

research in mathematics classrooms. Reston, VA: National Council of Teachers of 

Mathematics. 

Herbel-Eisenmann, B. A., & Otten, S. (2011). Mapping Mathematics in Classroom Discourse*.  

Journal for Research in Mathematics Education, 42(5), 451–485. 

Herbel-Eisenmann, B. A., Steele, M. D., & Cirillo, M. (2013). (Developing) teaching discourse  

moves: A framework for professional development. Mathematics Teacher Education, 

1(2), 181–196. 

Herbel-Eisenmann, B., Choppin, J., Wagner, D., & Pimm, D. (2011). Equity in discourse for  

mathematics education: Theories, practices, and policies (Vol. 55). Springer Science & 

Business Media. 

Herbel-Eisenmann, B., & Schleppegrell, M. J. (2008). What questions would I be asking myself  

in my head?”: Helping all students reason mathematically. Mathematics for Every 

Student, Responding to Diversity: Grades, 6–8. 

http://www.citeulike.org/group/236/article/206062


   232 

Herbel-Eisenmann, B., & Wagner, D. (2007). A framework for uncovering the way a textbook  

may position the mathematics learner. For the Learning of Mathematics, 27(2), 8. 

Jablonka, E., Wagner, D., & Walshaw, M. (2012). Theories for studying social, political and  

cultural dimensions of mathematics education. In Third international handbook of 

mathematics education (pp. 41–67). Springer. 

Khisty, L. L., & Chval, K. B. (2002). Pedagogic discourse and equity in mathematics: When  

teachers’ talk matters. Mathematics Education Research Journal, 14(3), 154–168. 

Lambert, M., & Blunk, M. L. (Eds.). (1998). Talking mathematics in school: Studies of teaching  

and learning. Cambridge: Cambridge University Press.  

Lemke, J. L. (1990). Talking science: Language, learning, and values. ERIC. 

Lemke, J. L. (1995). Intertextuality and text semantics. Advances in Discourse Processes, 50,  

85–114. 

Lemke, J. L. (2003). Mathematics in the middle: Measure, picture, gesture, sign, and word.  

Educational Perspectives on Mathematics as Semiosis: From Thinking to Interpreting to 

Knowing, 215–234. 

Lemke, J. L. (2012). Analyzing verbal data: Principles, methods, and problems. In Second  

international handbook of science education (pp. 1471–1484). Springer. 

Martin, J. R. (2000). Close reading: Functional linguistics as a tool for critical discourse analysis.  

In L. Unsworth (Ed.), Researching Language in Schools and Communities: Functional  

Linguistic Perspectives (pp. 275–302). London: Cassell. 

Martin, J. R. (2002). Meaning beyond the clause: SFL perspectives. Annual Review of Applied  

Linguistics, 22, 52–74. 

 



   233 

Martin, J. R., & Rose, D. (2003). Working with discourse: Meaning beyond the clause.  

Continuum International Publishing Group. Retrieved from 

http://books.google.com/books?hl=en&lr=&id=Hoby40oSnUIC&oi=fnd&pg=PP9&dq=

Martin+and+Rose+discourse&ots=mkIKJAGVTR&sig=nUq8CZzSu3Zf5hb2MsGy2QB

J8pE 

Mesa, V., & Chang, P. (2010). The language of engagement in two highly interactive  

undergraduate mathematics classrooms. Linguistics and Education, 21(2), 83–100. 

Morgan, C. (2006). What does social semiotics have to offer mathematics education research?  

Educational Studies in Mathematics, 61(1), 219–245. 

Moschkovich, J. N. (2010). Language and mathematics education: Multiple perspectives and  

directions for research. IAP. Retrieved from 

http://books.google.com/books?hl=en&lr=&id=M3oL4c6V9N8C&oi=fnd&pg=PR7&dq

=Language+and+mathematics+education,+multiple+perspectives+and+directions+for+re

search&ots=3Z0g9Gi-zT&sig=YkP2uy9nkAPxF0TUO55DDXa0ZKI 

National Council of Teachers of Mathematics (NCTM). Principles to Actions: Ensuring  

Mathematical Success for All. Reston, VA: NCTM. 

O’Connor, M. C., & Michaels, S. (1996). Shifting participant frameworks: Orchestrating  

thinking practices in group discussion. Discourse, learning, and schooling, 63–103. 

O’Halloran, K. L. (1998). Classroom discourse in mathematics: A multisemiotic analysis.  

Linguistics and Education, 10(3), 359–388. 

O’Halloran, K. L. (2011). Multimodal discourse analysis. Companion to Discourse, 120–137. 

 

 



   234 

Oliveira, A. W. (2010). Developing elementary teachers’ understandings of hedges and personal  

pronouns in inquiry-based science classroom discourse. Journal of Science Teacher 

Education, 21(1), 103–126. 

Parker, M., & Leinhardt, G. (1995). Percent: A privileged proportion. Review of Educational  

Research, 65(4), 421–481. 

Pimm, D. (1987). Speaking mathematically: Communication in mathematics classrooms.  

Routledge & Kegan Paul London. Retrieved from 

http://www.nrdc.org.uk/text.asp?ref=%2Fanr_details.asp%3FID%3D1403 

Pirie, S. E. B., & Schwarzenberger, R. L. E. (1988). Mathematical discussion and mathematical  

understanding. Educational Studies in Mathematics, 19(4), 459–470. 

Putnam, R. T., & Borko, H. (2000). What do new views of knowledge and thinking have to say  

about research on teacher learning? Educational Researcher, 29(1), 4–15. 

Putnam, R. T., Heaton, R. M., Prawat, R. S., & Remillard, J. (1992). Teaching mathematics for  

understanding: Discussing case studies of four fifth-grade teachers. The Elementary 

School Journal, 93(2), 213–228. 

Ravelli, L. J. (1995). and an Understanding of Theme’k. On Subject and Theme: A Discourse  

Functional Perspective, 118, 187. 

Rowland, T. (1999). Pronouns in mathematics talk: Power, vagueness and generalisation. For the  

Learning of Mathematics, 19(2), 19–26. 

Schleppegrell, M. J. (1991). Paratactic because. Journal of Pragmatics, 16(4), 323–337. 

Schleppegrell, M. J. (2007). The linguistic challenges of mathematics teaching and learning: A  

research review. Reading & Writing Quarterly, 23(2), 139–159. 

 



   235 

Schleppegrell, M. (2012). Linguistic Tools for Exploring Issues of Equity. In Equity in  

Discourse for Mathematics Education (pp. 109–124). Springer. Retrieved from 

http://link.springer.com/chapter/10.1007/978-94-007-2813-4_7 

Shreyar, S., Zolkower, B., & Pérez, S. (2010). Thinking aloud together: A teacher’s semiotic  

mediation of a whole-class conversation about percents. Educational Studies in 

Mathematics, 73(1), 21–53. 

Stein, M. K., Engle, R. A., Smith, M. S., & Hughes, E. K. (2008). Orchestrating productive  

mathematical discussions: Five practices for helping teachers move beyond show and tell. 

Mathematical thinking and learning, 10(4), 313–340. 

Strauss, A., & Corbin, J. (1998). Basics of qualitative research: Procedures and techniques for  

developing grounded theory. Thousand Oaks, CA: Sage. 

Temple Adger, C., & Wright, L. J. (2015). Discourse in educational settings. The Handbook of  

Discourse Analysis, 2, 858–879. 

van Dijk, T. A. (1997). Discourse as structure and process (Vol. 1). Sage. 

Vygotsky, L. S. (1978). Mind in society: The development of higher mental process. Cambridge,  

MA: Harvard University Press. 

Wagner, D. (2007). Students’ critical awareness of voice and agency in mathematics classroom  

discourse. Mathematical Thinking and Learning, 9(1), 31–50. 

Wang, J. (2010). A critical discourse analysis of Barack Obama’s speeches. Journal of Language  

Teaching and Research, 1(3), 254–261. 

White, D. Y. (2003). Promoting productive mathematical classroom discourse with diverse  

students. The Journal of Mathematical Behavior, 22(1), 37–53. 

 

 



   236 

Wood, T., Cobb, P., & Yackel, E. (1991). Change in teaching mathematics: A case study.  

 

American Educational Research Journal, 28(3), 587–616. 

 

Yin, R. K. (2013). Case study research: Design and methods. Sage publications.  

Yin, R. K., & Davis, D. (2007). Adding new dimensions to case study evaluations: The case of  

evaluating comprehensive reforms. New Directions for Evaluation, 2007(113), 75–93. 

Zolkower, B., & de Freitas, E. (2012). Mathematical meaning-making in whole-class  

conversation: Functional-grammatical analysis of a paradigmatic text. Language and 

Dialogue, 2(1), 60–79. 

Zolkower, B., & Shreyar, S. (2007). A teacher’s mediation of a thinking-aloud discussion in a  

6th grade mathematics classroom. Educational Studies in Mathematics, 65(2), 177–202. 




