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In our project, we develop curricular materials to support prospective secondary teachers’
development of MKT and provide professional development (PD) opportunities for instructors who
will teach with these materials. In this paper, we examine the ways in which mathematics faculty
engage in the teaching rehearsal debriefs included in the PD to answer the question: To what
instructional interactions do instructors of mathematics content courses attend during rehearsal
debriefs enacted in PD? Findings show that mathematics instructors attend to all types of
interactions but attention is influenced by instructors’ mathematical knowledge.
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Purpose of the Study

The preparation of secondary mathematics teachers spans content and pedagogy, and includes
development of mathematical knowledge for teaching (MKT; Ball et al., 2008; CBMS, 2012; AMTE,
2017). However, teachers perceive a disconnect between tertiary mathematics experiences and
secondary teaching practice (Goulding et al., 2003; Ticknor, 2012; Wasserman et al., 2018; Zazkis &
Leikin, 2010). To address this disconnect, the MODULE(S?) Project (Lischka et al., 2020) has
designed educative curricular materials (Davis & Krajcik, 2005) to be implemented in undergraduate
mathematics content courses, including those often taught by mathematicians (Murray & Star, 2013),
that situate mathematical content in pedagogical settings and utilize high-leverage teaching practices
(e.g., Ball et al., 2009). To provide support for instructors implementing the materials, the project
organizes professional development (PD) opportunities in which instructors receive support in
enacting elements of the materials with which they may be unfamiliar. One tool used in the
MODULE(S?) Project PD is teaching rehearsals with group debriefs (Ghousseini, 2017).

Although there is much literature regarding PD with K-12 mathematics teachers (e.g., Farmer et al.,
2003; Loucks-Horsley et al., 2010), there is less known about how tertiary instructors interact with
and take up PD. The purpose of this paper is to draw on the experiences of the MODULE(S?) Project
PD in an exploratory case study (Yin, 2014) to develop more understanding of PD with tertiary
instructors. We address the following research question: To what instructional interactions do
instructors of mathematics content courses attend during rehearsal debriefs enacted in PD?

Theoretical Perspective and Framework

We define instruction to be the “interactions among teachers and students around content, in
environments” over time (Cohen, et al., 2003, p.122). Calling upon Lampert (2001) and Cohen and
colleagues (2003), these interactions can be modeled by an instructional triangle (see Figure 1),
which demonstrates the interactions between teachers, students, and content.

In: Sacristan, A.IL., Cortés-Zavala, J.C. & Ruiz-Arias, P.M. (Eds.). (2020). Mathematics Education Across Cultures:
Proceedings of the 42nd Meeting of the North American Chapter of the International Group for the Psychology of
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Figure 1: The instructional triangle

Approximations of practice (Grossman, et al., 2009) are useful in supporting teachers to gain
experience with and knowledge of the various interactions demonstrated in the instructional triangle.
One such approximation is a teaching rehearsal in which novice instructors are engaged in the
“deliberate practice of well-specified instructional activities” with support from knowledgeable
others (Ghousseini, 2017, p. 191). Teaching rehearsals provide instructors the opportunity to engage
in approximations of future instruction supplemented by knowledgeable feedback. Ghousseni
concluded that the structure of these rehearsals provided prospective secondary teachers the
opportunity to “improve their performance in response to feedback that drew on mathematics and
student learning of mathematics” (p. 198), bringing together the development of teaching practice
and understanding of content knowledge. We build on Ghousseini’s work with rehearsals and guided
debriefs in the context of PD with tertiary instructors and assert that teaching rehearsals and debriefs
may similarly provide opportunities for mathematics instructors to develop teaching practice and
content knowledge needed for the preparation of prospective secondary teachers.

Methods and Modes of Inquiry
Contexts, Participants, and Data Sources

The participants in this study were three mathematics faculty from different undergraduate
institutions who were engaged in PD for the implementation of MODULE(S?) Project materials for
an algebra content course. Henceforth these mathematics faculty will be referred to as participants.
Data collected for this study includes video recording of the three teaching rehearsals, video
recording of the respective three debriefs, artifacts from the rehearsal lessons, and reflections from
the participants.

During a teaching rehearsal, one participant takes on the role of acting instructor and the remaining
participants take on the role of acting students (i.e. the prospective teachers in the undergraduate
courses in which materials will be implemented). During a teaching rehearsal, the acting instructor
prepares a lesson from the MODULE(S?) materials and teaches for approximately 10 minutes. These
ten minutes of rehearsal are video recorded, then immediately played back to all participants.
Following the viewing of the recorded rehearsal, a facilitator from the MODULE(S?) project
conducts a debrief in which participants discuss what occurred in the recorded lesson. For this report,
we focus on the videos of these debriefs.

Three teaching rehearsals occurred during the PD, giving each participant the opportunity to serve
as an acting instructor once and as an acting student in the other two rehearsals. The lessons chosen
for the three rehearsals were respectively on the concepts of inverse functions, the covariational view
of functions, and relations. The general goal of the rehearsals and debriefs was to develop instructors’
skills in enacting the high-leverage practices embedded within the curriculum materials. Thus, our
goal was for instructors to focus on interaction C in Figure 1.

2048



Mathematics instructors’ attention to instructional interactions in discussions of teaching rehearsals

Analysis
Two researchers separately coded each debrief video using a priori codes based on the instructional

triangle framework and then came together to reconcile their coding. We categorized every statement
made by participants during the debrief as referencing interaction A, B, C, D, or E as labeled in
Figure 1. To clarify the coding, consider the following vignette from the debrief of the rehearsal on
the topic of covariational and correspondence view of a function:

During a discussion regarding the clarity of a hypothetical secondary student’s quote in the

lesson materials, the acting instructor comments that they did not realize that the quote could

be misleading until one of the acting students pointed out its obscurity. In reaction to this

comment, an acting student stated a way in which they had misinterpreted the quote during

the rehearsal lesson. A second acting student followed this with an insight into this

misleading quote that they discussed with a fellow acting student during the rehearsal.

Using the categories of interactions indicated in Figure 1, the acting instructor’s statement would be
coded as referencing a category C interaction, the first acting student’s statement as referencing a
category D interaction, and the second acting student’s statement as referencing a category B
interaction. We describe the trends that emerged in codes across the three debriefs to reveal evidence
of participants’ attention to aspects of instruction during the debrief discussions.

Results

During Debrief 1, participants discussed a rehearsal in which the acting instructor taught a lesson on
the topic of relations and their inverses. The debrief began with an acting student commenting on
how the acting teacher’s use of precise mathematical language when discussing the definitions of
range and codomain could, “promote students’ mathematical precision.” A second acting student
shifted the conversation toward how the acting instructor used both table and ordered pair
representations of relations during their lesson. The acting instructor replied, “our goal [in the
rehearsals] is to have multiple representations.” The same acting student continued by asking if the
discussion of defining the domain and codomain sets “had emerged as a consequence of [their]
discussion” during the rehearsal. “Yes...this comes up all the time when I talk about functions and
relations...I think that it is really important” replied the acting instructor. Participants continued the
discussion of leveraging student reasoning by pointing out that the acting instructor had written a
suggested incorrect answer on the board. “Was the teacher giving enough space?” the acting
instructor asked the group, wondering if students had enough individual thinking time during the
rehearsal, as the debrief concluded.

In Debrief 2, participants discussed a rehearsal in which the acting instructor taught a lesson on how
a secondary student may think about the topic of correspondence and covariational views of
functions. “I really liked how the instructor asked ‘why, as a teacher, would it be important to figure
out their reasoning?’” an acting student commented to begin the debrief. “The teacher kept a
complete poker face and let us go with that,” a second acting student pointed out when the acting
students incorrectly categorized the hypothetical student’s view of a function. Some confusion as to
whether this categorization was actually incorrect arose from this statement. For the remainder of the
debrief, the participants discussed the acting instructor’s and acting students’ conceptualizations of
the difference between a correspondence and covariational view of a function. “I guess the ‘co’ in
covariation and correspondence means that you have to look at both variables,” the acting instructor
responds to an acting student claiming that correspondence only requires reasoning with one
variable.

In the final debrief (3), participants discussed a rehearsal in which the acting instructor taught a
lesson on the topic of graphs of relations. “I liked...having the chance to have individual
thought...before getting into groups,” an acting student began the debrief. They then pointed out a

2049



Mathematics instructors’ attention to instructional interactions in discussions of teaching rehearsals

moment in which the acting instructor admitted to the acting students that they were unsure
themselves of the answer to these questions. The acting instructor responded that they wanted to
explore the questions with a “level of authenticity.” During the rehearsal, the acting instructor posed
a question that encouraged the acting students to think about the differences between the definitions
of a graphs of a relation and of an equation, which acting students said “seemed open ended.” “You
said ‘let’s look at an example’,” an acting student pointed out an instructional decision to move the
lesson forward. The acting instructor then stated that they aimed to collect “helpful student comments
or quotes that [the instructor] can then revisit.” From this, the participants discussed how they know
when it is appropriate to use different teaching strategies. Table 1 displays how our coding reflected
the discussions in these three debriefs.

Table 1: Instructional Triangle Coding Counts for the Debriefs

A B C D E Content
Debrief 1 4 0 11 3 6 0
Debrief 2 1 2 21 7 2 13
Debrief 3 4 0 12 0 5 1
Total 9 2 43 10 13 14
Discussion

This study aimed to build knowledge concerning the aspects of instruction to which tertiary
instructors attend during debriefs of teaching rehearsals enacted in PD. Our data shows that
instructors participating in debrief discussions attended to each component of the instructional
triangle, with the majority of the discussions attending to interaction C (how the instructor interacts
with students and content together), which was the goal of the PD. However, in one debrief (Debrief
2), the instructors lack of comfort with the mathematical content superseded the ability to focus on
student thinking. Instead, attention focused on the content itself. These results show that if the
participating instructors are developing necessary content knowledge, this may influence the focus of
attention during the debrief.

This work demonstrates that teaching rehearsals are a useful tool to engage tertiary instructors in
discussions of student thinking. Further, these results point to the need to structure PD in a way that
first supports participants content knowledge development prior to requesting participants to focus on
student thinking. Similar research in other content areas is needed to identify concepts for which a
focus on student thinking will be best supported by first supporting instructors’ content knowledge.

Acknowledgement
Work on this study was supported in part by a grant from the National Science Foundation [USE

multi-institutional collaborative grant #172670, #1726098, #1726252, #1726723, #1726744, and
#1726804. All findings and opinions are those of the authors, and not necessarily those of the
funding agency.

References

Association of Mathematics Teacher Educators [AMTE]. (2017). Standards for preparing teachers of mathematics.
Retrieved from http://amte.net/standards

Ball, D., Thames, M. H., & Phelps, G. (2008). Content knowledge for teaching: What makes it special? Journal of
Teacher Education, 59(5), 389-407.

Ball, D. L., Sleep, L., Boerst, T. A., & Bass, H. (2009). Combining the development of practice and the practice of
development in teacher education. The Elementary School Journal, 109(5), 458-474.

2050



Mathematics instructors’ attention to instructional interactions in discussions of teaching rehearsals

Cohen, D., Raudenbush, S. W., & Ball, D. L. (2003). Resources, instruction, and research. Educational Evaluation
and Policy Analysis, 25(2), 119-142.

Conference Board of the Mathematical Sciences. (2012). The mathematical education of teachers II. American
Mathematical Society and Mathematical Association of America.

Davis, E. A., & Krajcik, J. (2005). Designing educative curriculum materials to promote teacher learning.
Educational Researcher, 34(3), 3—14.

Farmer, J. D., Gerretson, H., & Lassak, M. (2003). What teachers take from professional development: Cases and
implications. Journal of Mathematics Teacher Education, 6(4), 331-360.

Ghousseini, H. (2017). Rehearsals of teaching and opportunities to learn mathematical knowledge for teaching.
Cognition and Instruction, 35(3), 188-211.

Goulding, M., Hatch, G., & Rodd, M. (2003). Undergraduate mathematics experience: its significance in secondary
mathematics teacher preparation. Journal of Mathematics Teacher Education, 6(4), 361-393.

Grossman, P., Compton, C., Igra, D., Ronfeldt, M., Shahan, E., & Williamson, P. W. (2009). Teaching practice: A
cross-professional perspective. Teachers College Record, 111(9),2055-2100.

Lampert, M. (2001). Teaching problems and the problems of teaching. Yale University Press.

Lischka, A. E., Lai, Y., Strayer, J. F., & Anhalt, C. (2020). Developing mathematical knowledge in and for teaching
in content courses. In G. W. Martin, B. R. Lawler, A. E. Lischka, & W. M. Smith (Eds.) The mathematics
teacher education partnership: The power of a networked improvement community to transform secondary
mathematics teacher preparation (pp. 119-141). Information Age Publishing.

Loucks-Horsley, S., Stiles, K. E., Mundry, S., Love, N., & Hewson, P. W. (2010). Designing professional
development for teachers of science and mathematics (3rd ed.). Corwin.

Murray, E., & Star, J. R. (2013). What do secondary preservice mathematics teachers need to know? Content
courses connecting secondary and tertiary mathematics. Notices of the American Mathematical Society, 60(10),
1297-1300.

Strauss, A., & Corbin, J. (1994). Grounded theory methodology. In N. K. Denzin, & Y. S. Lincoln (Eds.). Handbook
of qualitative research (pp. 273-285). Sage Publications.

Ticknor, C. S. (2012). Situated learning in an abstract algebra classroom. Educational Studies in Mathematics,
81(3), 307-323.

Wasserman, N., Weber, K., Villanueva, M., & Mejia-Ramos, J. P. (2018). Mathematics teachers’ views about the
limited utility of real analysis: A transport model hypothesis. The Journal of Mathematical Behavior, 50 (2018),
74-89.

Yin, R. K. (2014). Case study research: Design and methods (5th ed.). Sage Publications.

Zazkis, R., & Leikin, R. (2010). Advanced mathematical knowledge in teaching practice: Perceptions of secondary
mathematics teachers. Mathematical Thinking and Learning, 12(4), 263-281.

2051



