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Framing Professional Conversations with Teachers:
Developing Administrators’ Professional Noticing
of Students’ Mathematical Thinking

Cory A. Bennett, Idaho State University
Julie M. Amador, University of Idaho
Christine Avila, Idaho State Department of Education

Abstract

In this paper we share the first phase of an on-going pro-
fessional development project for administrators aimed at
helping them facilitate non-evaluative professional conver-
sations with mathematics teachers. School administrators
have the ability to support teachers’ instructional practice,
however, administrators’ ability to notice pivotal moments
in students’ mathematical thinking greatly influences the
quality of support they can provide. Findings indicated that
administrators were initially not specific about noticing
students’ mathematical thinking when observing lessons,
but their ability to notice and plan for conversations about

students’ mathematical thinking developed over time.

Introduction

he Conference Board of the Mathematical
Sciences’ release of the Mathematical Education of
Teachers II (CBMS, 2012) highlighted the complex
interdisciplinary enterprise of mathematics teach-
ing, demanding teachers have knowledge of instructional
practices as well as mathematics content. The National
Council of Teachers of Mathematics’ (2014) Principles
to Actions: Ensuring Mathematical Success for All further
emphasized key teaching practices necessary to effectively

support students’ learning of mathematics as well as a call
to action for administrators to help teachers create and
sustain meaningful opportunities to learn mathematics. In
essence, a primary focus of administrators and other school
and district leaders is to create opportunities for teachers

to understand and reflect on student-centered teaching and
develop the pedagogical content knowledge necessary for
effective instruction (Fernandez & Zilliox, 2011; Hill, Ball,
& Schilling, 2008).

One way to support teachers’ development in both content
and pedagogy is by helping them focus on student-cen-
tered and evidence-based learning environments. This
means closely examining the practices of teachers. From

a teaching perspective, to engage in instruction that fore-
grounds student thinking, teachers need to be able to first
professionally notice the thinking of students. Professional
noticing, hereafter referred to as noticing, involves attend-
ing to, interpreting, and responding to students based

on their thinking (Jacobs, Lamb, & Philipp, 2010). Two
prominent researchers in the field of noticing, van Es and
Sherin (2008), have used this construct to refer to the
identification of what is important about a classroom situ-
ation, the ability to make connections between classroom
interactions and principles of teaching and learning, and
the ability to use what is known about the context to rea-
son about classroom events. Such practices allow for more
responsive teaching, teaching that deliberately connects
pedagogical moves to specifics of students’ understand-
ing (Thomas et al., 2014). For the purposes of this paper,
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noticing will be understood to be the interconnected pro-
cess of attending, interpreting, and responding to students
based on specific evidence of their thinking and reasoning.
Although previous research has focused on various aspects
of teachers’ noticing (e.g., Jacobs et al., 2010; Sherin,
Jacobs, & Philipp, 2011; Star & Strickland, 2008; van Es &
Sherin, 2002), very little has focused on the administrators
noticing of students’ mathematical thinking as a means of
supporting mathematics teachers’ instructional practices.

>

In transforming learning across a school, the role, impor-
tance, and impact of the administrator as an instructional
leader cannot be emphasized enough (Zepeda, 2013).
However, in order for long-lasting and systematic change
to occur in instructional practices across classrooms and
schools, school administrators need to reorganize the set-
ting and nature of instructional support provided (Cobb
& Jackson, 2011). Clarke and Hollingsworth (2002) stated
that professional growth, which includes improvements in
instructional practices, occurs in a dynamic and interre-
lated process situated within a multi-faceted environment
dealing with the teacher’s personal beliefs, experimenta-
tion in their practice, and feedback or information from
external sources. This means that administrators, acting
as an external source, can situate feedback and initiate
non-evaluative professional conversations to support
teachers’ instructional practices (Feiman-Nemser, 1996).
Based on the construct of noticing, the nature of these
conversations should be grounded in specific evidence

of students’ mathematical thinking and reasoning. Thus,
the capacity and level of understanding needed to eftec-
tively notice is a critical component in providing focused
instructional support.

Administrators often set school-wide priorities and pro-
vide support based on what they understand (Price, Ball,
& Luks, 1995). Yet, many administrators do not fully
understand the type of mathematical learning that should
occur in classrooms (Buschman, 2004) or they may believe
that, because they do not understand mathematics con-
tent well enough, they are less able to provide the focused
instructional support required to ensure rigorous content
standards are met. As a result, administrators often shift
their focus to other content areas instead of providing
content-based support or are not specific about the math-
ematics they observe (Nelson & Sassi, 2000). Such beliefs
are further amplified in secondary schools wherein the
mathematics courses offered include more advanced math-
ematics not well understood by administrators. Burch and

Spillane (2003) found that administrators need to account
for the role of mathematics content knowledge and teachers’
epistemological beliefs about learning mathematics as they
continue to lead school reform in mathematics. This fur-
ther highlights the need to notice students’ mathematical
thinking as administrators work with their mathematics
teachers to improve learning.

Although supporting teachers of mathematics from an
instructional standpoint may seem challenging because
administrators may lack content knowledge, the nature and
focus of the support can begin by focusing on students’
mathematical thinking. A tremendous body of research
(e.g., Ball, 1995, 1998; Boaler & Staples, 2008; CBMS, 2012;
Grossman, Schoenfeld, & Lee, 2005; Ma, 2010; National
Research Council, 2001; Schifter, 2001) has indicated that
teachers need to shift their understanding of teaching as
an independent pursuit to an interactional social endeavor
that helps students make sense of the mathematics under
study. As such, the role of the administrator as an instruc-
tional leader also needs to shift to help teachers recognize
their classrooms as sense-making environments (Burch &
Spillane, 2003). This requires attending to, and appropri-
ately interpreting, key mathematical moments during the
class, which are fundamental elements of noticing.

As such, specific attention to help administrators under-
stand the essence and nature of effective instruction is
imperative to them providing the instructional guidance
they are often expected to provide regardless of their
school context (Hallinger & Murphy, 1985). That is, with-
out focused support on understanding effective mathe-
matics instruction, specifically designed for school admin-
istrators, school-wide efforts to improve the teaching and
learning of mathematics will be left to the interpretation
of individual or small groups of teachers and may lack a
cohesive and concerted effort. Although it is unreasonable
for instructional leaders to be experts in all content areas,
it is reasonable to expect them to have professional con-
versations with teachers centered on specific evidence of
student learning within the classroom. The effectiveness of
these non-evaluative professional conversations is greatly
dependent upon the specific evidence gained from notic-
ing students’ thinking, as evident in their conversations

or work. In doing so, the professional practice of admin-
istrators can be further developed and strengthened to
provide specific and focused support to their teachers to
improve instruction (van Es & Sherin, 2008). Therefore,
the researchers initiated a project to answer the following
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questions: How do administrators notice students’ math-
ematical thinking when observing mathematics teaching
and how does their noticing shift as a result of focused
professional development on noticing?

Project Overview

The purpose of this project was to understand and
increase administrators’ abilities to notice key mathemat-
ical moments of students’ thinking and reasoning so they
would be better able to support teachers (van Es, 2011).
This qualitative study focused on K-12 administrators’
attending, interpreting, and responding during a two-day
professional development session. This context allowed
researchers to better understand, and describe, nuances in
participants’ ability to notice.

Participants included 23 principals, assistant principals,
and other district leaders such as superintendents and
curriculum specialists, from elementary, middle, and high
schools from one small, semi-rural school district. During
this two-day professional development session, partici-
pants focused on learning the structures of noticing by
studying and analyzing four videos of K-12 mathematics
teaching from their own school district (Kisa & Stein,
2015). This paper focuses on one portion of the profes-
sional development session: a two-part project that was
generated around one of those four videos that will be
referred to as the Case of Ms. Hemingway.

Case of Ms. Hemingway

One module in the professional development session,

the Case of Ms. Hemingway, was divided into two parts.
Part One of the module was completed during the profes-
sional development session and Part Two of the module
was completed independently after the conclusion of the
workshop. Each part of the module featured video that was
situated in Ms. Hemingway’s ninth grade integrated math-
ematics classroom wherein students were to determine
the missing angle measures shown in Figure 1. In this
classroom, students were placed in heterogeneously mixed
groups with three to five students per group. The videos
for Part One and Part Two of the Case of Ms. Hemingway
were based on this same geometry problem within the
same class period but showcased different students pre-
senting their conjectures, justifying their thinking, and
responding to questions and comments posed by other
students and the teacher.

FIGURE 1.
Missing angle problem.

130° 130°

Part One. For the first part of the module, all participants
watched Part One of the video of Ms. Hemingway’s lesson
and then collaborated within a small group to identify
three pieces of evidence of students’ mathematical think-
ing. Participants then recorded this evidence on a poster
along with interpretive comments and possible follow-up
questions. This occurred prior to learning about the notic-
ing framework (van Es, 2011). Essentially, Part One of the
Case of Ms. Hemingway served as a pre-assessment of the
participants’ noticing.

Introducing the noticing framework. After the partic-
ipants wrote about and discussed their initial noticing
comments, the facilitator asked them to look at their notes
and identify specific students and the mathematics in their
notes. Some participants were able to recall some of the
students’ names, but none of the participants had written
down, or could identify, the specific mathematics in the
video, just general concepts such as, “they were working
with triangles and a pentagon” or “students were trying to
find a missing angle” They expressed difficulty with more
advanced noticing as they were used to paying attention to
other contextual classroom features.

The workshop facilitator then provided the participants
with the van Es (2011) noticing framework, stressing that
this framework was non-evaluative by design and should
not be used for teacher evaluations. Participants were
reminded again that the importance of their noticing was
to be better able to facilitate a professional conversation,
focused on the learning of the students, to support and
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help improve teachers’ instructional practices. Next, using
the framework, participants were asked to discuss and
describe the notable differences between the various levels
on the framework. Quickly, the participants recognized
that their noticing had been focused more on Level 1 type
actions. When framed within the context of using their
notes to guide a professional conversation with teachers,
participants recognized that the lack of specificity in what
they noticed not only impacted how they interpreted the
students’ learning, but also failed to provide them with
any concrete evidence of student learning. In essence,
there would have been nothing of significance for the par-
ticipant and the teacher to discuss that could have influ-
enced future pedagogical moves for mathematics teaching
beyond general environmental and behavioral issues.

Part Two. In the second part of the module, participants
watched Part Two of the video of Ms. Hemingway’s les-
son independently. Then, participants answered questions
about their noticing of student thinking, Ms. Hemingway’s
noticing of student thinking, and possible ideas for sup-
porting Ms. Hemingway with her mathematics teaching.
Part Two served as the post-assessment to understand

the extent to which the professional development session
influenced their ability to notice as a means of facilitating
professional conversations with teachers around teaching.

Analyzing Responses

Data were collected from Part One and Part Two of
the module. For Part One, all written records of what
participants had noticed were collected, including indi-
vidual records and group posters of what was noticed.
For Part Two, responses analyzed included participants’
individual typed responses based on their viewing of
Ms. Hemingway’s lesson. This included responses to six
prompting questions (see Appendix A).

To analyze the data, the two researchers independently
began with a preliminary exploratory analysis (Creswell,
2012) using the van Es (2011) Framework for Learning to
Notice Student Mathematical Thinking (see Appendix B) to
code responses. Examples of these codes included environ-
ment, focus on teacher, pedagogy, and interpretive, which
are all descriptors within the framework. Next, the differ-
ent levels of noticing (i.e., Level- Baseline, Level 2- Mixed,
Level 3- Focused, and Level 4- Extended) were used as
predetermined categories (McMillan & Schumacher, 2006)
and participants were then assigned to one level of noticing
based on the extent to which the codes from their docu-

ments aligned with the noticing categories. In instances
when the researchers did not agree, they discussed all data
points for a given participant and came to a consensus as
to which category they belonged.

Findings

The following describes the participants’ noticing of stu-
dents’ mathematical thinking. The findings from Part One
of the Case of Ms. Hemingway are organized according to
Jacobs et al. (2010) processes of attending, interpreting,
and responding, though responding was not explicitly
addressed. That is, only the initial stages of noticing were
analyzed and thus reported. Following this, results from
Part Two of the Case of Ms. Hemingway are presented as a
contrast with the initial noticing.

Part One: Initial Group Noticing

Attending. The participants primarily focused on the
teacher’s actions or comments with little to no specific
evidence of students’ mathematical thinking (see Appendix
C). That is, participants tended to notice what the teacher
said and whom she called on. In addition, they referenced
statements made by the teacher about the general learning
context.

Although most small groups of participants indicated that
students made an erroneous assumption, this statement
came directly from a statement that the teacher made and
not from their own noticing of student thinking. Other
pieces of evidence identified by the participants included
such comments as “Mike shows his work” and “students
had different responses,” but these were merely observa-
tions. Again, the nature of their noticing seemed to be on
classroom moments that did not pertain to specific math-
ematical ideas. Other identified moments included state-
ments such as, “[The teacher] paired both groups’ strategies
close together to ‘drill down’ to the misconception.” In

this comment, the participant did not attend to visible or
audible evidence of students’ mathematical thinking, but
made inferences without citing specific student words or
actions. Statements of this nature were interpretive, that is,
participants imposed meaning on the teachers’ actions, but
the only real evidence would be that two strategies were
presented one after the other. The purpose or intended
outcome of sequencing these two strategies may have been
to highlight the group’s misconception but without more
specific evidence from the video, or a conversation with the
teacher, such a statement was marginally supported, at best.
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Only one statement out of all statements submitted by
the participants included any reference to mathematics:
“Students knew the properties of triangles.” Even so, this
statement was ambiguous about the specific properties
students used or how those properties were being applied
to solve the problem. Despite being asked to identify and
record three pieces of evidence of students’ mathematical
thinking, all participants’ noticing aligned with Level 1

in the noticing framework (van Es, 2011). Specifically,
the participants attended to the teachers’ pedagogy and
impressions of whole-class learning; they focused on —
general impressions within the classroom and included
evaluative comments with few details or specific evidence.

Interpreting. As with the participants’ attention to evi-
dence, their interpretive comments also lacked in-depth
noticing (see Appendix C). This was due, in large part,
to the fact that the evidence provided was unspecific and

vague. For example, when discussing evidence of students’

mathematical thinking, Group 1 stated, “[ The teacher]
acknowledged that there were four possible approaches”
and then interpreted this to mean that students utilized
“multiple strategies.” However, simply acknowledging the
fact that the teacher identified four different approach-
es in the students’ work did not imply that the students
understood the meaning or structure of the strategies
used. Furthermore, both of these statements could be
understood to mean the same thing, making both more
general observations of student learning and not an inter-
nalization of the evidence and interpretation of what
this specific incident might have implied about students’
understanding of the mathematics.

Another small group, Group 4, also had an indistinct
interpretation of students’ thinking as they recorded the
fact that the teacher “invited a group to show one solu-
tion” as evidence and then wrote that the “teacher knew
what the students were thinking” as the interpretation of
this evidence. Again, and partly due to the fact that the
evidence was ill-defined, participants’ interpretations
lacked substance, especially if one were to use these notes
as a means to facilitate a professional conversation with
the teacher about student learning. In fact, all of the listed
interpretive comments failed to adequately synthesize or
illuminate the possible implications nuanced in students’
thinking. As such, the noticing of these participants pro-
vided little to no foundation upon which they could
provide any meaningful instructional support, guidance,

or leadership for this teacher. The statements were lacking
specificity with respect to attending to the relationship
between particular students’ mathematical thinking and
between teaching strategies and student mathematical
thinking because they were not articulating the students’
mathematical thinking. This reduced their ability to then
make connections between how the students were thinking
and effective pedagogical strategies and thus appropriately
frame a focused professional conversation around the
teaching and learning of mathematics.

Reflective statements. Throughout much of the work-
shop, the participants expressed that the process of notic-
ing was rather difficult for them. Many indicated that they
had been trained to look for environmental evidence such
as I can statements on the board and student work on the
walls. They also looked for students’ behaviors as quanti-
fied by the amount of non-academic talking occurring or
raising of hands to speak, and other safety issues, such as
ease of access between desks or the use of extension cords
for multiple electrical items. All of these items matter and
are worthy of attention but they are of little to no assistance
in helping teachers improve their instruction or the math-
ematical learning experiences of students. The participants’
struggles seemed to be in simultaneously paying attention
to things that might be part of an evaluative teacher obser-
vation as well as noticing specific evidence of student
thinking. One participant commented, “We know we are
supposed to be the instructional leaders in our schools,
but [we] have just not been trained to think this way.”

Part Two: Individual Noticing

Attending and interpreting. Each participant had a final
project to complete wherein they were asked to inde-
pendently watch Part Two of the Case of Ms. Hemingway,
record their noticing, and then develop questions they
would ask the teacher to better understand the mathe-
matical thinking of the students in the video. This was
done outside of the time allocated for the professional
development workshop. Baseline categories for each indi-
vidual were based on their group codes from the Initial
Group Noticing phase. Based on analysis using the van Es
(2011) framework, of the 23 participants, 16 moved from
a Baseline (Level 1) level to either a Mixed (Level 2) or a
Focused (Level 3) level of noticing (eight moved to a Mixed
and eight moved to a Focused level) with some comments
extending into the Extended (Level 4) level of noticing.
Seven participants remained at a Baseline level of noticing.
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For those who moved from a Baseline to a Mixed or
Focused level of noticing, the attending, or what they
noticed, aspect of their noticing was much more detailed
but often lacked sufficient specificity or centered primarily
on evaluative an interpretive comments with few details.
In the first Mixed example, the participant paid specific
attention to angle measures but also made an evaluative
comment about the student’s (Emily) understanding that
was not supported in specific evidence. Robert wrote,

I noticed Emily split the trapezoid into two Isosceles
triangles. Emily knew total angles equaled 540 and that
the triangles needed to equal 360. That allowed her to
determine the unknown angles. I think it suggests that
[she] understood the process but I think she may still
have confusion about the other team’s process.

Another example of a response coded as Mixed, similarly
noticed the student’s mathematical thinking. This partici-
pant, Sue, wrote,

They knew to break the trapezoid into parts (isosceles
triangle and trapezoid, then trapezoid into triangles)

to find angles that were usable. They seemed willing

to take steps to problem solve, but [were] unaware of
the impact one step had on the outcome of solving the
problem. They seemed to understand that angles divided
helped them solve, but weren’t quite able to accomplish
the larger task.

Again, the attention and reference to specific and notewor-
thy events about students’ thinking, along with focused
interpretive comments, provided a basis from which the
participant could facilitate a professional conversation
with this teacher. In this case, Sue grouped the students
together and referred to them collectively, which was not
as specific as the aforementioned example about Emily
provided by Robert. However, Sue noticed key mathemat-
ical components of the thinking, such as the outcome of
breaking a trapezoid into triangular regions but because
it was unspecific to one student’s thinking, it was coded
as Mixed.

An example of a Focused noticing comment included
specific details about a particular student along with more
evaluative aspects. This participant, Mr. Kay, wrote,

Emily split the figure into two trapezoids, it appears,
but she didn't need to draw the extra line to create the
triangle. In her mathematical thinking, she appears to

have a misunderstanding of the theorem about isosceles
trapezoids, and that she could use it (with the congruent
angles) to determine the missing angles.

This example provided details about Emily’s thinking that
would be specific enough for the participant to generate a
conversation with Ms. Hemingway about Emily’s possible
misconceptions. However, the evaluative nature of the
comment still contains an evaluative aspect.

The greatest difference between the Mixed and Focused
comments was in the nature of the interpretive comments.
Those in the Mixed level were evaluative in nature, not
based on specific evidence in what they noticed, or were
still focused on the teachers’ pedagogy. Whereas Focused
comments were interpretive in nature, participants were
making meaning about student learning based on the
evidence and centered on specific and important math-
ematical comments or written work. For example, sev-
eral interpretive comments included statements such as,
“Nick used an unusual method but was able to explain his
thinking,” or “Nick has a unique outlook on this problem”
wherein the choice of the word “unusual” and “unique”
were evaluative in nature. Another participant commented
that “[Emily] does not have a clear understanding that she
could use the congruent angles of the isosceles trapezoids
to solve, and not add the additional step of drawing the
triangle.” Although this statement might be an appropriate
interpretive comment, there was no specific evidence in
the participants’ attending from which to make such a
claim. It is as though he recognized there was evidence to
make the statement, but without being able to refer back
to this evidence, this interpretive statement would not be
useful in facilitating a professional conversation; it lacked
the substance necessary to initiate such a conversation.

There were also seven participants whose final project
showed no growth in their ability to notice students’
mathematical thinking. These participants’ comments
focused on broad and vaguely supported Baseline state-
ments such as “all three [students] thought well mathe-
matically,” “the class demonstrated an understanding of
an isosceles trapezoid,” and “I noticed the students also
had the critical thinking skills needed.” Furthermore,
their interpretive comments were inconsistent, general,
and typically evaluative, which suggested they were still
struggling with noticing specific evidence of students’
mathematical thinking. Statements such as, “Emily’s
group struggled with applying specific concepts to this
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problem” and “the students have a fair understanding of
geometric principles and can apply those principles to the
material” again, provided little evidence or interpretation
of students’ mathematical thinking for the participants to
facilitate a meaningful and focused professional conver-
sation with the teacher. Some of the comments implied
observed evidence, such as “I notice that they all have an
understanding of the sum of interior angles,” but it would
be difficult to use such a comment as a reference when
talking with the teacher about the students’ understanding
of the mathematics.

Implications and Next Steps

Although the majority of the participants improved in
their ability to notice students’ mathematical thinking
and reasoning, there are two primary areas to highlight
based on the findings from this project: 1) recognizing the
nature of evidence needed in order to meaningfully facili-
tate a professional conversation with their teachers, and

2) the continued support needed for administrators to
develop their noticing.

Necessary Evidence

The purpose of the professional development session

was to understand and increase administrators’ abili-

ties to notice key mathematical moments of students’
thinking and reasoning, so they would be better able to
support teachers’ instructional practices. In the Case of
Ms. Hemingway, the intent was that an administrator
could observe such a lesson, notice specific elements of
students’ mathematical thinking, and then meet with Ms.
Hemingway and facilitate a conversation about students’
thinking. Essentially, for the administrator to be able to
develop noticing in teachers, he or she must have the
necessary noticing skills and be able to interpret the com-
plex interdisciplinary enterprise of mathematics teaching
(CBMS, 2012). Since administrators often make instruc-
tional decisions based on their understandings, supporting
them in noticing key elements in a mathematics classroom
is essential for them to make decisions or encourage class-
room-based and school-wide actions that reflect students’
thinking (Price et al., 1995).

Findings from this study highlighted the importance of
administrators recognizing the nature of evidence that is
necessary for meaningfully supporting teachers and for
engaging in professional conversations with teachers to
transform schools (Zepeda, 2013). As seen in Part One of

this project, the participants were not specific with their
evidence and the noticing did not generate talking points
that included student evidence. In contrast, as the partic-
ipants engaged in Part Two of the project, they were able
to begin to notice at more advanced levels. This suggested
that the professional development session on noticing may
have afforded opportunities for the development of notic-
ing among the participants wherein they could reconsider
the nature of their instructional support (Cobb & Jackson,
2011). These findings are promising because they indicate
that noticing may be developed among administrators
when they engage in activities that encourage and scaffold
their development. In addition, these findings represented
a shift from only evaluating teachers to also facilitating
professional conversations about students’ learning of
mathematics.

The structure of the professional development session,
based on a group setting and collaborative opportuni-
ties to discuss noticing, provided the participants with
opportunities to work with others as their noticing was
scaffolded (Clarke & Hollingsworth, 2002). In Part One,
the participants were in groups and had the opportunity
to share their ideas and observations with peers. In con-
trast, in Part Two the participants worked individually to
notice students’ mathematical thinking. There are possible
explanations for their shift in noticing from Part One to
Part Two.

One possible explanation for the shift in noticing is that
the group structure of the setting for Part One provided
the participants with opportunities to engage with others
and hear varying perspectives. As the professional devel-
opment progressed, the participants expressed their ideas
with others and they were scaffolded with prompts and
protocols to encourage their noticing. A second explana-
tion about the shift in noticing relates to the timing of the
introduction of the Learning to Notice Framework (van
Es, 2011). During Part One, the participants were not
aware of the framework and only gained awareness about
the role of noticing and the framework after they had
engaged in the initial activity. It is plausible that orienta-
tion with the framework, viewing classroom videos, and
maintaining cognizance about the framework may have
encouraged the participants to improve their level of spec-
ificity with regard to students’ thinking in their noticing.

Another possible reason for the shift could be the scaffold-
ing supports that continued during Part Two. Specifically,
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the participants all had their own individual copies of the
Case of Ms. Hemingway and had specific prompting ques-
tions to answer after watching the video. Having a week

to view, reflect on, and process Part Two of the video per-
mitted them the opportunity to view the video repeatedly,
which could have created an opportunity for continued
recurring focus on students’ thinking. If the participant
did not fully understand how a student was thinking in the
video initially, he or she could re-watch the video. With that
said, researchers did not collect information on the num-
ber of times participants viewed the video in Part Two.

Although the video structure removed the authentic con-
text of observing a teacher, these findings show further
promise for the role of video in developing noticing (Star,
Lynch, & Perova, 2011). By watching the video repeatedly
during the workshop, the participants began to realize
where they needed to focus their attention and they gained
understanding about the mathematics content and what
was important to notice (Price et al., 1995). Likewise, the
questions the participants were required to answer in Part
Two further encouraged noticing of students’ mathemat-
ical thinking because the questions specifically prompted
participants about exact students and their thinking. For
example, question one stated, “What do you notice about
Emily, Nathan, and Karrie’s mathematical thinking?”

To answer this question, the participants had to rely on
specific notes and write explicitly about how Emily was
thinking, how Nathan was thinking, and how Karrie was
thinking. The questioning on this form forced the partic-
ipants to be intentional about individual students, which
further scaffolded their noticing and their specificity about
mathematical content. The important concept from these
findings is that with support, administrators can develop
their ability to notice students’ mathematical thinking
and improve their competence with understanding the
type of mathematical learning that occurs in classrooms
(Buschman, 2004).

Continued Support

For administrators to fully realize their role as instruction-
al leaders within schools, continued work on their ability
to notice needs to occur. While many participants learned
to more precisely notice students’ mathematical thinking,
one third did not shift in this ability. One reason for this,
which the participants discussed during the workshop, was

the reported lack of formal training they received in their
administrative credentialing programs related to noticing.
Participants frequently stated, “We have not been trained
to do this, to notice” For these participants, creating a
non-evaluative instructional support schema relating to
their observations within classrooms seemed difficult to
create as their noticing focused on environment, pedagogy,
and evaluating the teaching. Realizing administrators’ role
of an instructional leader seems increasingly difficult to
achieve if non-evaluative professional conversations can-
not be meaningfully created. Again, the need for focused
and on-going support in instructional leadership for
administrators should be considered.

As evidenced with these findings, the professional devel-
opment session resulted in an increased ability to notice
for nearly two-thirds of the participants. However, as
noted by a lack of research literature on administrators and
noticing, little work is being done to specifically address
the noticing needs of administrators. Therefore, we call

for an increased emphasis on professional development
support for administrators to learn and develop their abil-
ities to notice. As evidenced by these data, Part One and
Part Two provided necessary scaffolds to administrators to
orient them to the process of noticing and the importance
of noticing students’ mathematical thinking. On-going
professional development supports with included scaffolds,
such as those used in this project, are necessary for grow-
ing and developing administrators’ capacities to notice.

It should be noted that it is unclear how the change in par-
ticipants’ noticing skills might have been influenced by the
pointed questions in the Part Two module. That is, the
increase in noticing might have been a result of the lack of
similar questions in part one or the lack of the option of
reviewing the video in Part One. Furthermore, for this
part of the project, the researchers did not follow the par-
ticipants into an actual setting so it is unclear whether
these skills would transfer into an authentic observational
setting. A follow-up project is currently in its second year
examining this aspect in further detail. Regardless, as —
supported by Hallinger and Murphy (1985), administrators
must be able to notice how students are reasoning mathe-
matically if they are going to effectively facilitate profes-
sional conversations and support teachers in creating rich
mathematical learning environments. &
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APPENDIX A.
Part Two — Prompting Questions

ANALYSIS QUESTIONS

Your noticing of student thinking

1. What do you notice about Emily, Nathan, and Karrie’s mathematical thinking?
RESPONSE:

2. What might this suggest about Emily, Nathan, and Karrie’s understanding?
RESPONSE:

Teacher’s noticing of student thinking

3. Describe the teacher’s responsiveness to Emily, Nathan, and Karrie’s mathematical thinking.
RESPONSE:

4. Describe the extent to which you feel the teacher has the same understandings of Emily, Nathan, and Karrie’s mathe-
matical thinking as you.
RESPONSE:

Your plan of support for the teacher

5. What questions would you ask this teacher to better understand their understanding of Emily, Nathan, and Karrie’s
mathematical thinking? What do you intend to learn from these questions?
RESPONSE:

6. How would you support this teacher in the future to make pedagogical decisions that support the development of all
students’ mathematical thinking?
RESPONSE:
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APPENDIX B.

van Es (2011) Framework for Learning to Notice Student Mathematical Thinking

What Teachers Notice

Level 1
Baseline

Attend to whole class
environment, behavior,
and learning and to
teacher pedagogy

Level 2
Mixed

Primarily attend to
teacher Pedagogy

Begin to attend to par-
ticular students’ math-
ematical thinking and
behaviors

Level 3
Focused

Attend to particular
students’ mathematical
thinking

Level 4
Extended

Attend to the relation-
ship between particular
students’ mathematical
thinking and between
teaching strategies and
student mathematical
thinking

How Teachers Notice

Form general impres-
sions of what occurred

Provide descriptive and
evaluative comments

Provide little or no
evidence to support
analysis

Form general impres-
sions and highlight
noteworthy events

Provide primarily eval-
uative with some inter-
pretive comments

Begin to refer to
specific events and
interactions as
evidence

Highlight noteworthy
events

Provide interpretive
comments

Refer to specific events
and interactions as
evidence

Elaborate on events
and interactions

Highlight noteworthy
events

Provide interpretive
comments

Refer to specific events
and interactions as
evidence

Elaborate on events
and interactions

Make connect ions
between events and
principles of teaching
and learning

On the basis of inter-
pretations propose
alternative pedagogical
solutions
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APPENDIX C.

Administrator Noticing of Part One Video

Evidence

Acknowledge that there were 4
possible approaches

Interpretative Comments
Students utilize multiple strategies

Follow-up Questions

"Mike's group figured it out in a
way that a lot of students have

Teacher allowed productive struggle

How did the students resolve the
inaccuracies/misconceptions pre-

Group 1 figured out that we determined sented by Mike's group?
doesn't quite work"
Mike's group did it this way but Students possess foundational How did you know that all the
made a bit of an assumption knowledge that helps them problem | students understood the learning
solve and analyze goal?
Multiple strategies for solv- Value in showing exemplars How do you know if students under-
ing-shared 1 with whole class stand the difference between the
methods and their usage?
Group 2 . . T -
Noticed the assumption Mike's Aware of math thinking of students
group made
Mike shows his work Value of process after product Does Mike know why it didn't work?
Noticed an erroneous assumption
Teacher pointed out/evaluated Teacher stated these things rather | How could you have facilitated the
error than allowing them to discover mis- | lesson rather than directing?
Group 3 S
takes on their time
Teacher corrected [students']
subtraction
Invited a group to show one solu- | Teacher knew what the students How did the erroneous assumption
tion were thinking impact the course of the lesson?
Group 4 All students worked together to Allowed for informal assessment
P develop a shared understanding and higher engagement
Students knew the properties of | Students could apply their knowl-
triangles edge
[Teacher] highlighted one groups How did involving Mike's group’s
logic of "assumptions" solution build a deeper conceptual
understanding?
Group 5 - -
Paired both groups strategies Helps keep track of what you are
close together to "drill down" to doing
the misconception
Students had different responses | Mike's group made some assump- | How will you help Mike's group
tions learn the correct method?
Group 6

Both strategies were displayed
with an explanation by students

Elaborate 4 ways to solve

26




	5ebbabc3e436aff6bd740237ce90f23c72a30c83e4f8d958b3a259f02d55a978.pdf
	5ebbabc3e436aff6bd740237ce90f23c72a30c83e4f8d958b3a259f02d55a978.pdf
	5ebbabc3e436aff6bd740237ce90f23c72a30c83e4f8d958b3a259f02d55a978.pdf

