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Abstract: This paper contributes empirical evidence for an understudied, rudimentary question 

of what teaching is for teachers by identifying the functional concerns (FCs) that arise for 

teachers during instruction. Using grounded theory’s constant comparative method, video 

records of six teachers’ enactments of two lessons in an inquiry-based mathematics intervention 

course were content logged and analyzed with thematic, descriptive narrative memos. These 

were then coded to emergently identify teachers’ conceptual practices (CPs). Analysis of 

relationships between CPs illuminated four overarching FCs. Tellingly, the CP of building on 

student thinking was the only CP teachers enacted towards all four FCs. Better understanding 

what it means and what is needed to teach for inquiry in intervention courses can challenge 

back-to-basics approaches that cut off students’ opportunities for meaningful learning.  

 

Teachers make decisions every day that are consequential for students’ learning. These decisions are big and 

small, conscious and unconscious. To support teachers in making decisions, researchers have developed tools for 

professional development (PD) and teacher education. For example, the Teaching for Robust Understanding 

(TRU) framework helps teachers reflect about dimensions of classroom activities that might serve as levers for 

change, helping them develop intentionality in decision-making (Schoenfeld, 2019) as a way to foster equity. 

Other resources for teachers’ decision-making are action-based, such as Smith and Stein’s (2008) description of 

5 Practices for orchestrating whole class mathematical discussions. Both tools are most helpful for instructional 

decisions made in the planning stages of instruction. In-the-moment decisions are more difficult to influence 

(Pfister et al., 2015). Likely because frameworks like TRU and the 5 Practices provide aspirational visions of 

mathematics instruction that focus on ideal models, their descriptions do not quite capture the complexity of 

decision-making in teaching mathematics.   

Currently, our theories of and designs for teacher learning are based more on aspirational, ideal types 

than on nuanced, evidence-based understandings of what teachers do, what motivates them, and how they learn 

(Kennedy, 2016). Thus, it is no surprise that teachers struggle to shift their practices, especially in courses that 

target students who have not been adequately supported in prior mathematics classes who also may not easily fit 

in the templates that aspirational frameworks offer. Teachers in all courses, but especially intervention courses, 

may struggle with teaching that aligns with reform frameworks, since few resources account for teachers’ lived 

instructional experiences. Resources commonly provided to intervention teachers include rote curricula and 

recommendations to forego reform practices. This is likely partially due to the paucity of mathematics education 

research on students in intervention courses (Lambert & Tan, 2020). In addition, teachers can fall back on deficit 

perspectives and rote methods when they feel like students are struggling or like there is a mismatch between the 

difficulty of the mathematics problem and their students’ current ability (Jackson et al., 2017; Horn, 2007).  

Here, I develop a grounded framework of inquiry-based teaching in mathematics intervention classrooms 

by beginning with primary evidence of instruction in understudied classrooms — intervention classrooms. My 

research question is, What is the main work of teaching, from a teacher’s perspective, in an inquiry-based 

classroom for students who have academically struggled? I articulate an evidence-based account of teachers’ 

functional concerns.  

Conceptual framework 
Recently, teachers’ decision-making has been described through a tripartite model of pedagogical judgement 

(Horn, 2020), including dimensions of pedagogical action, pedagogical reasoning, and pedagogical responsibility. 

Pedagogical action describes the choices teachers make, whether intentional or not. Pedagogical reasoning is the 

logic behind these actions—the same action may be done for many different reasons. Pedagogical responsibility 

involves teachers’ sense of obligations to ethical principles or to situational constraints such as mandates from 

administration. Together, these constitute the pedagogical judgement that informs teachers’ decision-making.  

Teachers’ functional concerns involve a practical sense of pedagogical responsibility. Functional 

concerns are pragmatic in that they focus on elements of instruction that are within teachers’ control. For example, 

teachers might feel an obligation to support learners’ retention and transfer of content, but they focus their 

attention—their concern—in-the-moment of teaching on creating coherent and relevant mathematics experiences. 
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 In this way, learners’ retention and transfer may be goals that emerge from teachers’ sense of pedagogical 

responsibility, as distinguished from the phenomenon of interest here: teachers’ concerns.  

 Scholars seek to shape teachers’ concerns in practical ways. For example, the TRU framework helps 

teachers reflect on five dimensions of classroom practice that Schoenfeld (2019) describes as “necessary and 

sufficient to characterize powerful learning environments” (p. 3): cognitive demand; equitable access to content; 

agency, ownership, and identity; and formative assessment. While these five dimensions seem to characterize 

powerful learning environments, they do not explicate a theory of teacher learning that is grounded in teachers’ 

daily work.  

Theoretical framework 
Pedagogical judgement can be identified in pedagogical activities (i.e., actions and the meaning behind them). 

Pedagogical activities constitute conceptual practices — “recurring patterns of purposeful activity that are 

distributed over people and technologies” (Hall & Horn, 2012, p. 241) in particular practices. I examine teachers’ 

enactment of curriculum, with the curriculum functioning as a formal representational infrastructure (i.e., the 

technologies, ways of talking, and materials that support how people engage; Hall & Horn, 2012), in order to learn 

what concerns anchor teachers’ decision-making. Instead of highly structuring teachers’ concerns and conceptual 

practices, the representational infrastructure of the curriculum is a setting with constraints and affordances that 

teachers move through to address their functional concerns. Constellations of conceptual practices make up 

functional concerns.  

Research design 
The representational infrastructure for these six teachers was an inquiry-based intervention curriculum that 

foregrounded student exploration and sensemaking. The course was ungraded and emphasized big ideas in 

algebra, leveraging tools such as Desmos to support student collaboration on complex mathematical ideas.  

Data collection 
Data collection aimed to capture teachers’ talk, gestures, and movement through the classroom. Data include 

Swivl (i.e., teacher tracking) video-records of observations of six teachers from different locations across the 

United States teaching the same two lessons, which were part of a larger year-long curriculum. Each lesson was 

followed by a video-recorded debrief with a curriculum coach. These debriefs focused on teachers reflecting on 

how the lesson went, with coaches acting as thought-partners rather than advisors.  

Data analysis 
To understand the work of teaching from teachers’ perspectives, I used grounded theory’s constant-comparative 

methods (Corbin & Strauss, 2014) and made close-to-data inferences about teachers’ functional concerns in 

inquiry-based mathematics intervention classrooms by looking at what was stable and variant across six teachers’ 

enactments of and reflections on two of the same lessons. 

Phase 1: In the first round of analysis, I created time-indexed content logs (Derry et al., 2010) for 

classroom videos and teacher debriefs with their coaches. Then, I looked for recurring teacher actions and the 

outcomes of these actions that seemed to satisfy teachers (allowing me to infer meaning behind the actions), noting 

for example, the ways in which teachers organized and set norms for participation structures, cared for 

relationships between themselves and students and between students, and held themselves and students 

accountable for pacing. Phase 2: From the content logs of both debriefs and classroom videos, I generated 

descriptive, narrative memos (e.g., Cobb & Whitenack,1996; Powell et al., 2003) organized by themes for each 

lesson for each teacher. These themes (such as emphasis on individual students’ math history and modeling 

curiosity) were not determined a priori, but rather were emergent from and closely tied to what became salient as 

I parsed each teacher’s lessons and debriefs. Sometimes this process required going back to the video record to 

clarify or gain more nuance on a teacher’s instruction. Phase 3: After identifying themes in each lesson for each 

teacher, the themes were compared and collapsed across into broad descriptive categories (Corbin & Strauss, 

1990). These are the conceptual practices of teaching in this data. Phase 4: To better understand their dimensions 

and the boundaries between them, I examined the narrative memo coded under each theme for each conceptual 

practice and selected examples illustrating more and less productive realizations of the conceptual practice. I 

operationalized productiveness by determining whether the realizations elicited student sensemaking in classroom 

videos as described in the narrative memo. This process of defining each conceptual practice and selecting a 

spectrum of examples of each one in action uncovered how conceptual practices were both unique and related. 

This examination of the distinctness of each conceptual practice resulted in four clusters of conceptual practices, 
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 with each cluster representing a functional concern in teaching inquiry-based mathematics to learners with a 

history of academic struggle. 
Conceptual Practices: In my constant comparative analysis of six teachers teaching the same two lessons 

at different points in the year, I identified 15 pedagogical activities that I theorize as conceptual practices of 

teaching inquiry-based mathematics to students who have previously struggled. These 15 conceptual practices 

(codes) represent the daily work of teaching; they are inferred meanings of what teachers do and say (activities, 

not actions). These conceptual practices are distinct in that they serve different purposes for each teacher (see list 

A-D in the Findings). Due to space limitations, the definitions are not included in this manuscript; the names of 

each conceptual practice meaningfully describe what they represent. While distinct, these conceptual practices are 

also related to each other, clustering together to support four functional concerns in teaching inquiry-based 

mathematics to students who have struggled.  

Findings 
The main work of teaching from a teacher’s perspective in an inquiry-based classroom for students who have 

struggled involves 15 conceptual practices that cluster together to constitute four functional concerns in-the-

moments of teaching.  

Concepts and Concerns: The conceptual practices, or pedagogical activities of teaching, are thematically 

related and constitute functional concerns in teaching (concepts A-D below). They represent the job of teachers—

their concerns or responsibilities—from teachers’ perspectives.  

A. Mathematical Correctness & Completeness (concept): How can I make sure that student work is 

accurate, thorough, and finished? (concern). Conceptual Practices: (1) Seeking final answers on a task 

or sub-task, (2) Navigating student uncertainty, (3) Assessing student progress, (4) Redirecting students' 

mathematical thinking, (5) Building on students' mathematical thinking  

B. Mathematical Coherence & Relevance (concept): How can I make sure that mathematics is 

meaningfully connected to students’ prior knowledge and lives? (concern). Conceptual Practices: (6) 

Generalizing mathematical strategies, (7) Connecting mathematics, (8) Connecting mathematics to 

everyday life, (9) Offering mathematical choices  

C. Student Motivation (concept): How can I make sure that students are interested enough to get started 

and to persevere through uncertainty and confusion? (concern). Conceptual Practices: (10) Offering non-

mathematical choices, (11) Attending to student confidence (high inference), (12) Caring for 

relationships (high inference)  

D. Student Access (concept): How can I make sure that students can get started on the task and that 

struggle stays productive? (concern). Conceptual Practices: (13) Unpacking the task, (14) Setting 

participation norms, (15) Organizing materials and student bodies 

These functional concerns are all mathematics teaching specific, but also differently emphasize concerns 

about mathematics or students. Figure 1 illustrates how conceptual practices work towards constituting multiple 

concepts, including overlap between more strongly mathematics- or student-centered concepts. In the list above, 

the conceptual practices are located under the concept they most heavily constituted in the data.  

Notably, Building on student thinking is the only conceptual practice that contributed to all four concepts. 

"Building on student thinking" happens when teachers elicit student ideas as a primary way to support student 

learning, particularly by eliciting some students' ideas publicly. Positive instances of building on student thinking 

include asking students to share their thinking with the teacher or with each other and then pressing for connections 

or why explanations. A less desirable instance of building on student thinking is, for example, referencing student 

ideas while explaining complex mathematical concepts before allowing exploration. Because Building on student 

thinking contributed to all four concepts, professional learning around this conceptual practice could be a powerful 

way to support shifts in instruction. 

 
Figure 1. Relationship between concepts in terms of conceptual practices.  
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 Implications 
This paper contributes empirical evidence for an understudied, rudimentary question of what teaching is for 

teachers (Cohen, 2011) in reform-oriented intervention courses by identifying teachers enacted functional 

concerns. Too often, teachers experience PD as disconnected from teaching. PD around functional concerns may 

aid in supporting teachers to develop a practice of intentionality around instructional decisions that are often tacit, 

routine, and unconscious. For example, it may support teachers to develop a professionalizing discourse (Horn & 

Kane, 2019) in which they collectively work to develop shared meanings of concepts by pressing each other to 

explicitly connect, with detail, the particular contexts of their daily work with the functional concerns of teaching. 

This discourse centers teachers' meanings and concerns, making it more likely that PD fostering such discourse 

will make contact with what teachers actually do and care about, and, ultimately, influence classroom practice.  
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