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Untangling the relationships between teaching, learning, and content is complex. This study focuses 
on one aspect of these relationships, i.e., the at times challenging role that language can play in 
mathematical tasks, discussions, and student access. The authors analyze two video banks to identify 
and operationalize combinations of teacher and student actions that support student access to 
mathematical tasks and language.  
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Mathematics education reforms and standards movements highlight the vital role that language and 
discussion plays in teaching and learning (National Council of Teachers of Mathematics (NCTM), 
2010, 2014; National Governor’s Association Center for Best Practices & Council of Chief School 
Officers (NGACBP & CCSO), 2010). Yet, the complex nature of mathematical tasks and discussions 
can become an obstacle for students’ participation in mathematics classrooms (Aguirre & Bunch, 
2012; Chval & Chavez, 2012).  In order to support student access, teachers must develop practices 
that facilitate student access to mathematical tasks and language (Boaler & Staples, 2008; Chval, 
Pinnow, & Thomas, 2014; Staples, 2007). 

This study comes from a decades long collaboration between K-12 schools, a nonprofit education 
organization focused on professional development and coaching for teachers of mathematics, and 
mathematics education faculty. In recent years, the partners collaborated to develop an app-based 
observation tool (Melhuish & Thanheiser, 2017) designed to provide teachers with formative 
assessment data about their implementation of observable mathematical teaching and learning 
practices. As part of this work, the authors are refining the tool to add or amplify student and teacher 
practices that support access to mathematical tasks and language. In alignment with this goal, this 
study was guided by the following research questions: (1) what observable teaching practices support 
students in making meaning of mathematical tasks and language, and (2) how might students engage 
in these making meaning practices? 

Theoretical Orientation 
Hawkins (2002) represents effective instruction by the relationships that exist between and among 

the vertices of the instructional triangle (see Figure 1a). In this triangle, the teacher builds a 
relationship with the student for purposes of understanding the student’s relationship to the content, 
and then the teacher responds in ways that engage the student in thinking about and interacting with 
others and ideas that are intended to lead to a deeper understanding of the content. Lampert’s (2003) 
expands on Hawkin’s triangle by explaining, through examples from her own practice, how the 
problem space of teaching occurs along each of the arrows connecting the vertices of the triangle. 
Lampert adds a fourth arrow to the diagram to represent the relationship between the teacher and the 
arrow between students and content (see Figure 1b). Both Lampert (2003) and Cohen, Raudenbush, 
and Ball (2003) write explicitly about the need to consider how these triangular relationships 
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function in the context of a teacher’s work with individual students as well as in a classroom full of 
students. Cohen et al. (2003) make this explicit by adding a representation of multiple students 
interacting at the “student” vertex. 

 
Figure 1. Three different representations of the student, teacher, content triangle. 

 
The study team is working to delineate the complexities of these relationships in ways that make the 

actions both observable and learnable. By overlaying the triangle on the tool, one can see that the 
relationships are embedded (see Figure 2). Teachers initiate and enact catalytic teaching habits 
(CTH) and teaching routines (TR) to elicit student ideas and/or in response to what they understand 
students to be saying, doing, or understanding. These teacher actions are designed to prompt students 
to engage in habits of mind and interaction as a means of deepening their understanding of 
mathematical content. This study focuses on the project team’s efforts to operationalize specific 
components of the tool (see highlighted text in Figure 2). What results is a smaller set of actions by 
and among teachers, students, and content that we hypothesize will support students in making 
meaning of tasks, contexts, and language.  

 
Figure 2. Teacher and student moves that support access to learning opportunities. 

Methods 
We drew upon two video banks of mathematics lessons spanning K-8 classrooms to identify teacher 

and student actions that supported students in making meaning of tasks and language. We initially 
developed a codebook that operationalized research-based practices (e.g., Ball, 1993; Jacobs & 
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Spangler, 2017; Nasir, & Cobb, 2006; Schoenfeld, 2011; Staples, 2007). Initial data analysis began 
with the development of a codebook with decision rules for the coding process and descriptions for 
each code. For example, we created distinct rules for coding TR stanzas and CTH stanzas with each 
stanza representing a discrete coded section of transcript data (Saldaña, 2013). TRs were defined as a 
collection of teacher-initiated moves that engaged students in prolonged mathematical discourse 
and/or productive thinking, while CTHs were defined as single teacher moves to elicit or focus 
student thinking. Additionally, student contributions were classified as a habit of mind (ways in 
which students engage with the mathematics) or habit of interaction (ways in which students engage 
with each other around the mathematics). These codes were then further refined through testing in 
classrooms and with video. Two researchers independently coded video transcripts, and then met to 
compare coding and resolve inconsistencies to reach interpretive convergence (Saldaña, 2013).  

Findings 
We present two excerpts that explicate the ways in which teachers might support students in making 

meaning of tasks and language. In the first transcript, the teacher implements a teaching routine to 
support students in making sense of a mathematical task before they start working on the task. The 
task states, “In a school gymnasium, 375 students have gathered for an assembly. The students are 
seated in 15 equal rows. How many students are seated in each row?” 

 
Figure 3. Teacher practice analyzed with the meaning-making codes. 

 
Here, the teacher uses the students’ shared experiences of going to assemblies in their school and 

possibly attending sporting events to make meaning of the context of the task. Within this longer TR, 
the teacher then uses a CTH to define the specific mathematical concepts of rows and columns. 
Noticeably, the students were not observed actively contributing to making meaning of the task or 
language. 

Conversely, in this second transcript the teacher and students both engage in making meaning of the 
task and language. This excerpt occurs after the students had been working through several story 
problems. The teacher implements the TR of making meaning of tasks and language after he notices 
that the wording of a particular task was confusing to some students. This task states, “How many 
periods of time, each ⅓ of an hour long, does a 8-hour period of time represent?” 
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Figure 4. Student teacher interaction analyzed with the meaning-making codes. 

 
During this TR, the teacher first elicits students’ understandings of the concept of periods of time 

rather than merely defining a period of time. This leads to a student engaging in the meaning making 
HOM. The teacher then extends this with a CTH by asking other students to revoice the original 
student’s ideas. The teacher adds to this definition by introducing the real world context of class 
periods in middle school. Finally, the clarification is made that a period of time refers to how many 
not how long, which leads to a student spontaneously engaging in a HOI to compare their thinking 
with the thinking being discussed. Taken together, these excerpts show how a teacher might 
implement a TR to support students in making meaning of task and language, and how the 
engagement of students during this TR may vary based on teacher responses. 

Discussion 
This work comes from a focus on how to support student access to mathematical content and 

discussions. We build upon Cohen and colleagues’ (2003), Hawkin’s (2002), and Lampert’s (2003) 
conceptualization of the instructional triangle in order to support this goal. Through multiple rounds 
of theoretical and empirical exploration, we have identified teacher and student actions that appear to 
support students in making meaning of tasks and language. By explicitly naming these teacher and 
student actions, we hope to bridge the theory to practice divide by supporting teachers in learning 
about and implementing these practices in their own classrooms. 
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