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Abstract. Novice facilitators of professional development (PD) programs for mathematics teachers often face challenges in
leading productive discussions and achieving the goals of these programs. Although research in this area is gradually
accumulating, not much is known about how novice facilitators address these challenges and change their practices
accordingly. This paper presents case studies of two novice facilitators of PD programs in two different countries. The analyses
look at their work over one year, to illustrate the changes in their practices while managing discussions. The results show that
although the facilitators operated in different contexts, their practices and their processes of change resembled, suggesting that
these processes are not idiosyncratic. We argue that novice facilitators’ changes in practices correspond to changes in their
resources, orientations, goals, and identities and that PD program teams can support these changes.

Keywords: Professional development for mathematics teachers; Novice facilitators; Facilitation practices; Facilitators’
resources, orientations, and goals; Facilitators’ identities; Managing discussions.

1. Background

Over the last ten years, facilitation has become a key component in the upscaling of educational
programs, as well as a crucial element of any teacher professional development (PD) (Lesseig
et al., 2017; Rosken-Winter et al., 2015; Borko et al., 2017). With more PD facilitators in the
field, there is a growing need to better understand how newcomers to this profession, who often
are accomplished practitioners in other professions such as teaching or research, adopt its core
practices. However, observing practices alone may not suffice to shed light on the whole pro-
cess of professionalization, which “involves the development of skills, identities, norms, and
values associated with becoming part of a professional group” (Levine, 2001, p. 12146). Thus,
the aim of this paper is to illustrate the evolution in facilitators’ practices with respect to
changes in their Resources, Orientations, Goals, and Identities, i.e., in their ROGI, a framework
that we presented in a previous paper (Karsenty et al., submitted) and we utilize here (see de-
tails below).

We focus on a specific feature of facilitation; namely, being an “ambassador”, or a multiplier
of a specific PD program developed in academia. In this context, facilitators serve as the link
between a research-based program and the teachers in the field. Therefore, they are expected
to be experts in the content of the PD and its goals and rationale as well as skillful in managing
a meaningful engagement of the participating teachers (Karsenty et al., under review). Entering
this multi-faceted profession involves challenges, even for experienced teachers (Even, 2014).
In the following, we review existing literature regarding the complexities of novice facilitation,
focusing on challenges in leading discussions, and ways by which these challenges may be
addressed. We then elaborate on our theoretical framework for interpreting facilitators’ prac-
tices.



1.1. Challenges faced by novice facilitators

Alongside studies that describe how facilitators’ practices may lead to meaningful teacher
learning (e.g., Stein et al., 2021; Yang et al., 2015), the literature on novice facilitators often
describes the incoherencies, dilemmas and challenges involved in their work. Jackson et al.
(2015) pointed to discrepancies between facilitators’ ambitious goals when designing activi-
ties, and their actual enactment. Knapp (2017) described her path as a novice leader, with little
confidence, who struggled to find a middle road between her identities as a facilitator and as a
teacher among colleagues. In addition, novice facilitators are sometimes requested to put aside
their past experiences: for example, to use different methods than those they use in the class-
room or to step back during discussions (Lewis, 2016). Some of these challenges stem from
facilitators’ lack of appropriate preparation and the fact that facilitation is often not considered
“a systematic institutionalized practice” (Even, 2014, p. 331).

Incoherency between design and enactment, as well as conflicts between identities, are also
manifested when managing discussions, the practice we focus on in this paper. Peer discussions
are a prominent activity in PD settings since they help teachers unpack their instructional norms
and reflect collaboratively on their teaching (Elliot, et al. 2009; Borko et al., 2014). Accord-
ingly, while managing a discussion, a facilitator needs to pursue multiple goals including
choosing an appropriate prompt or task (Zaslavsky, 2008), establishing norms (Coles, 2013),
noticing teachers’ thinking (van Es et al. 2014), and building on teachers’ comments (Borko et
al., 2014). In particular, novices may be challenged when a deep level of analysis is required
in the discussion (ibid.). Facilitators sometimes tend to give teachers little direction and do not
always build on teachers’ contributions in meaningful ways (Jackson et al., 2015). Lewis
(2016) described novice facilitators’ tensions regarding the extent to which they should be di-
rective and their struggle to craft a leadership model that is both credible and respectful of
teachers’ participation. One way to address these challenges is to build on insights from the
research on classroom discussions. For example, van Es et al. (2014) have adapted the “five
practices for orchestrating discussions” (Stein et al., 2008) to the facilitator level and suggested
a framework for the facilitation of discussions around videotaped lessons, based on four main
practices with their associated moves. This framework is widely used in studies that wish to
unfold “what is happening” in PD discussions (Gonzélez et al., 2016; Prediger & Pohler, 2019;
Superfine et al., 2019), and serves as a practical tool that provides scaffolds for novice facili-
tators (Tekkumru-Kisa & Stein, 2017). However, providing well-developed tools is merely the
first step in assisting novices in overcoming the challenges noted above. In what follows, we
describe ways to support facilitators’ professionalization.

1.2. Supporting changes in facilitators’ practices

Similar to what is described in the literature on teachers’ professional changes (e.g., Clarke &
Hollingsworth, 2002), facilitators’ changes in practices are often difficult to detect and do not
unfold in a constant pattern (Jackson et al., 2015). However, in her pioneering work, Even
(1999) found that the newly-trained facilitators in the MANOR project gradually changed their
practices as they paid more attention to participants’ learning, and were able to better recognize
alternative courses of action and choose wisely between them. Lewis (2016) reported on facil-
itators’ growing capacity to contend with issues such as teacher resistance, time constraints,
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and the facilitator’s level of guidance during discussions. She argued that the facilitators
learned from their own experience as much as they learned from the program materials. Indeed,
facilitators may learn the intricacies of their practice and how to address them from several
sources. One main source, which will not be discussed here, is facilitator preparation courses
(e.g., Karsenty, 2016; Lesseig et al., 2017; Rosken-Winter et al., 2015). Other sources of learn-
ing include on-the-job activities such as facilitators’ meetings with the project team, which may
involve peer-reflection on practices (for example by analyzing PD videos) as well as rehearsals
and debriefing activities (Borko et al., 2017).

Nonetheless, cumulative experiences and reflection may not be enough to support facilitator
change (Jaworski & Huang, 2014). Facilitators’ own definition of their role is central to the
consolidation and enactment of their new professional identity (Knapp, 2017; Perry & Boylan,
2018). With respect to mathematics teaching, Heyd-Metzuyanim (2019) argued that “develop-
ing a professional identity is a lot about establishing coherence and stability of (sometimes
conflicting) narratives about teaching and about oneself as a teacher” (Heyd-Metzuyanim,
2019, p. 10). We extend this argument to the study of facilitators of mathematics teaching and
suggest thinking about processes of facilitators’ professionalization in terms of finding coher-
ence and stability in their practices. We do that using the ROGI framework we have developed,
which will be described next.

1.3. A framework for interpreting facilitators’ practices

To interpret facilitators’ practices, we examined their resources, orientations, goals, and iden-
tities — ROGI. The ROGI framework, as described in a previous publication (Karsenty et al.,
submitted; see Figure 1), is based on Schoenfeld’s (2010) ROG framework, which aims to
capture teachers’ decision-making and their underlying practices in terms of the interplay be-
tween their resources, orientations, and goals (see for example Barton et al., 2015; Woods &
Weber, 2020). The ROGI framework also builds upon earlier models to conceptualize facilita-
tor expertise (Prediger et al., 2021).

ROG-Framework ROGI-Framework
for explaining teachers’ practices  for explaining facilitators’ practices

PD level Facilitator’s practices

underlying

Resources Orientations Goals Identity as
concerning concerning concerning facilitator
PD PD PD
Classroom level ‘ Teacher’s practices ‘

visible ] . . -

P e e Resources Orientations Goals Identity as

underlying concerning concerning concerning teacher

‘ Resources ‘ Orientations | Goals classrooms classrooms classrooms

Figure 1. Adaptation of the ROG framework to the ROGI framework (Karsenty et al., submitted)



There are two main differences between Schoenfeld’s ROG framework for teachers and our

ROGTI framework for facilitators: (1) in our initial analysis, we found that novice facilitators’

navigation between multiple professional identities (e.g., their identities as facilitators, teach-

ers, researchers, teacher educators, etc.) impacted their practices. Therefore, identity (as defined

by Gee, 2000) was added as a fourth construct to Schoenfeld’s original ROG; (2) analyzing

facilitation practices requires references to two levels, the classroom level and the PD level,

with the former being nested within the latter (see Figure 1). This means, that the four compo-

nents of the facilitator level also encompass the associated components of the teacher level. For

example, facilitators’ knowledge resources include both knowledge of how teachers learn a

specific PD content, and the relevant classroom level pedagogical knowledge of this content.
We define the four components of ROGI, based on Schoenfeld’s (2010) and Gee’s (2000)

frameworks, as follows (the definitions will be further operationalized in the section on data

analysis):

e Resources are the intellectual, material, contextual and social means and tools on which
facilitators draw.

e Orientations are overarching and domain-specific beliefs, attitudes, values, and prefer-
ences.

e Goals are explicit as well as implicit, often situational, purposes.

e Identity is the collection of characteristics by which facilitators perceive themselves and
interpret their actions in a professional setting.

The ROGI framework aims to better describe facilitators’ professionalization based on their
analyzed practices. Thus, we define professionalization as the process of learning to become
an expert on the tasks at hand, including changes in practices, but also by the adoption of re-
sources, re-definitions of goals, adjustments of orientations, and the refinement of identities.

1.4. Rationale and research question

This study is part of a comprehensive research project that aims to portray novice facilitators’
professionalization processes (Karsenty et al., submitted; Pohler, 2020; Prediger et al., 2021;
Schwarts, 2020). We compare and contrast the facilitation of two very different contexts, two
PD projects in Germany and Israel, in order to distinguish which patterns of facilitation are
idiosyncratic and which might be generalizable across PDs. In this paper, we focus on two
novice facilitators, one from each context, centering on leading discussions as a core skill of
the profession and how this skill changed with experience. The ensuing research question is:

How do facilitators’ practices when conducting discussions (as characterized by underlying
resources, orientations, goals, and identities) change along a year of gaining experience?



2. Methodological framework

2.1. Research context: Two PD projects

In this section we present the research contexts of the two PD projects, which serve as the
settings of the study reported. We detail each project’s overarching goals and the means de-
signed to achieve them and highlight how facilitation was enacted within the project.

Site 1: The Language-Responsive Mathematics Teaching Project in Germany

The Language-Responsive Mathematics Teaching Project is a PD program for secondary math-
ematics teachers designed and investigated by the MuM research group in Dortmund (Prediger,
2019; Prediger et al., 2019). The program’s goal is to promote mathematics teachers’ expertise
in enhancing language for mathematics learning. Four PD modules (of 3-4 hours each) were
developed in several iterative design research cycles to engage mathematics teachers in lan-
guage-responsive teaching approaches. The PD content goals for teachers are articulated in five
jobs, termed demanding, noticing, supporting, developing language, and identifying language
demands (Prediger, 2019). For fulfilling these five jobs, teachers are introduced to relevant
resources, namely pedagogical tools (such as discursively activating tasks, longer-term word
banks, or teacher moves) and categories for thinking and perception (such as the connection
between mathematical goals, discourse practices, and vocabulary means). The PD also aims at
developing language-responsive orientations (such as “assuming responsibility for students’
language learning” or “pushing rather than reducing language”).

To scale up the program, the MuM research group members qualified future facilitators in
a one-year preparatory program. This program is made up of introductory courses and the set-
ting up of a professional learning community to prepare the facilitators and reflect on their
experiences. During their practice, facilitators are supported by targeted PD curriculum mate-
rials including slides, worksheets, video clips, students’ products to analyze, and a facilitators’
manual specifying the underlying PD approaches and possibilities for adaptation. In addition,
facilitation in the first year takes place in alternating pairs (tandem facilitation), allowing nov-
ices to share the load of designing and managing the sessions.

Site 2: The VIDEO-LM project in Israel

VIDEO-LM (Viewing, Investigating, and Discussing Environments of Learning Mathematics)
is a PD program for secondary mathematics teachers developed at the Weizmann Institute of
Science in Israel. The program aims to enhance secondary mathematics teachers’ reflective
skills, along with their Mathematical Knowledge for Teaching (MKT; Ball & Bass, 2003), via
collective guided analysis of videotaped lessons. A six-lens framework is used to focus partic-
ipants’ observations on the filmed teacher’s actions (Karsenty & Arcavi, 2017). The six-lens
framework comprises the following lenses: mathematical and meta-mathematical ideas in the
lesson; the filmed teacher’s goals; mathematical tasks and activities; interactions in the lesson;
the filmed teacher’s dilemmas and decision-making; and beliefs attributed to the filmed
teacher. To date, most of the VIDEO-LM annual courses have been conducted in secondary



school mathematics departments. One of the facilitators’ roles in the project is to design ses-
sions according to the local context, i.e., choose an appropriate video (out of 70 available),
select lenses to use, and present relevant mathematical tasks as well as engaging activities.
Though each video is accompanied by facilitation materials, the high “degree of freedom” and
flexible facilitation embedded in the VIDEO-LM design lead to a variety of possible sessions
where numerous mathematical-pedagogical issues can emerge. Another major role of the fa-
cilitator is to lead reflective discussions on these issues using the lenses, in order to gain insights
into mathematics teaching. Our previous studies (e.g., Karsenty & Arcavi, 2017; Schwarts &
Karsenty, 2018, 2020) show that such candid peer conversations are a catalyst for reflective
processes and changes in teachers’ practice. The VIDEO-LM novice facilitators, who them-
selves first experienced the PD as participants, go through a one-year preparatory course. Dur-
ing their facilitation period, they receive ongoing support that includes bimonthly facilitators’
meetings and one-on-one sessions with expert VIDEO-LM facilitators on demand.

2.2. Data collection and case selection
Methods of data collection

To achieve comprehensive insights into the facilitators’ practices, and to ensure triangulation,
the following data were gathered from five facilitators in Site 1 (Germany) and seven facilita-
tors in Site 2 (Israel):

(1) Videos of the facilitators’ PD sessions (at least two per each, in the beginning and end of
the facilitation period, henceforth “early” and “later” sessions). in Germany, additional
sessions were videotaped.

(2) Videos of reflection sessions held with each facilitator after each of the filmed PD sessions.
In these semi-structured interviews, the researcher(s) and the facilitator(s) jointly watched
the PD videos, and the facilitators were asked to stop the video whenever they noticed a
decision they made or when they perceived the sequence as interesting. The reflection
sessions in both sites implemented the same protocol.

(3) Pre- and post-facilitation questionnaires which were mainly used for the triangulation of
the interview data.

(4) Videos of facilitators’ meetings (only in Site 2).

Case selection

To provide a fine-grained illustration of the changes in facilitation practices over one year, we
analyzed data of one facilitator from each site. Our initial data analysis revealed that several
facilitators from each site have undergone processes of change in the practice of conducting
discussions with teachers (Schwarts, 2020). Christin (from Site 1) and Sarah (from Site 2) were
chosen from among these cases since the data we collected on the two of them was rich enough
to allow for a fine-grained analysis. Although Christin performed the same activity with dif-
ferent teachers while Sarah worked with the same group using different activities, we identified
tentative similarities between their practices which we wanted to further investigate. The choice
of facilitators from different contexts allows us to show how these processes of change corre-
spond to particular features of each project (see the last line of Table 1). Table 1 presents details
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on these two facilitators, including facilitation features in each project that illustrate the differ-
ences in contexts.

Christin (Site 1) Sarah (Site 2)

Main profession Researcher and teacher educator at Secondary school mathematics teacher
the university

Years of experience in 5 18

main profession

Experience in facilitation | Little experience in PDs One year before the research

Structure of the PD Mostly single PD sessions (3to 4h) A year-long course in a school’s
with teachers from one or two mathematics department. Six sessions,
schools 3.5 hours each.

Goals of the PD Content-oriented Reflection-oriented

Invariant features in the The same PD session with the same  The same group observes different

different sessions activity (identifying the language videotaped lessons; the same form of
demands for teaching the activity was performed: conducting
equivalence of fractions) was enacted video-based discussion using the
with different groups lenses

Table 1. Background details on the two facilitators

2.3. Methods of data analysis
Data analysis was conducted according to the following phases:

Phase 1: Identifying and selecting practices. All the related video data were transcribed. Then,
we segmented the PD sessions’ transcripts according to the methods used in the ROG frame-
work (Schoenfeld, 2010): each session was first segmented according to the activities in it, and
then further segmented iteratively according to practices in different grain sizes. The criterion
for coding a section as a “practice” was that it refers to something the facilitator initiated that
consists of at least several turns that allow for capturing the context and meaning of the utter-
ances (such as starting a discussion or solving a mathematical task with the teachers). In other
words, to see the “big picture”, at this stage, we analyzed sequences, and not individual moves.
After the transcripts were segmented according to practices, we selected several practices for
a deeper analysis, following these criteria: (a) recurring practices; (b) practices that are in ten-
sion with the facilitator’s declared goals or with the program's agenda; (c) practices appearing
in instances of the PD video, for which the facilitators chose to stop the video and explain their
actions, during the reflection session. This stage was conducted separately in the two sites, and
was followed by a research team discussion where we compared the identified practices of each
case. We unified the titles given in each site, yielding the terms of (a) merely launching a
discussion, namely, opening a discussion without further developing it; and (b) managing the
discussions, namely, using a variety of facilitation moves to develop an authentic dialog. Then,
we chose vignettes that were both representative and illustrative of the early and later practices
(two for each case, for the early and later PD sessions). In Site 2 an excerpt from a facilitators’
meeting was chosen as well, to demonstrate a key resource.

Phase 2: Analyzing practices using the ROGI framework. Following the selection of two prac-
tices for each case, all the relevant written materials were analyzed according to the ROGI
components. The units of analysis used in this stage were interview turns and questionnaires’
open-ended answers. Sometimes we used multiple codes for the same unit. In these cases, when



there was evidence, we also defined the interconnections between different codes applied on
the same data (for example, when a segment was coded both with a certain goal and a certain
orientation, one possible connection is that the goal stems from the orientation). We note that
such an analysis is interpretative in nature, as some of the ROGI elements were only implied
or manifested in practices and were not stated explicitly. To ensure trustworthiness such inter-
pretations were triangulated with additional evidence from different data sources and were val-
idated by at least three researchers. Below, we briefly explain how we define each of the ROGI
components and how we identify them in the transcripts, based on Schoenfeld’s (2010) and

Gee’s (2000) works.

e Resources (R): The intellectual, material, contextual and social means and tools available.
For most facilitators the prominent resources are: an acquaintance with the PD agenda,
norms, and activities, including possible teachers’ responses for them; repertoire of facili-
tation moves and skills; accumulating experience as facilitators; their teaching or research
experience; their MKT (Ball & Bass, 2003) and so forth. Resources were identified as man-
ifested in practices (e.g., when a facilitator uses a facilitation move that she learned in the
facilitators’ course) as well as by explicit mentioning by facilitators (“I used X to...” / “X
helped me with...”).

e Orientations (O): Overarching and domain-specific beliefs, attitudes, values, preferences,
etc. Orientations were identified in the facilitators’ narratives when there were clues to un-
derlying, implicit (as well as explicit) assumptions regarding normative teaching or facili-
tation, desirable kinds of teachers’ contributions, and other utterances alluding to what is
appropriate and valued. Since orientations are guidelines for action, conflicting orientations
create the need for prioritizing actions. To reveal such conflicts, when facilitators fore-
grounded the PD goals, we further classified the orientation as goal-orientation, and when
they preferred to attend to the participants’ needs, we named it participant-orientation. This
classification, although not suitable for any orientation, can highlight tensions in facilita-
tors' decisions.

e Goals (G): Explicit as well as implicit, often situational, purposes. These can incorporate
the content and process goals of the PD (Simon, 2008; Prediger & Pohler, 2019), as well
as atmospheric goals (e.g., maintaining a safe and respectful PD environment). Therefore,
goals were identified as (a) the explicit purposes that facilitators articulated, such as: “here,
I wanted to...”; and (b) purposes which were not stated but were rather enacted, i.e., ex-
pressed in practices and derived from orientations.

o Identity (I): We refer to “identity” as defined by Gee (2000): "Being recognized as a certain
‘kind of person’, in a given context" (Gee, 2000, p. 99), meaning, how facilitators perceive
and interpret their role. Identity utterances were coded whenever the facilitators recognized
themselves (also implicitly) as facilitators, teachers, colleagues, and so on, and elaborated
on their roles, actions, conflicts, or doubts with reference to these recognitions.

By employing these constructs and pointing to their interplay, we constructed detailed inter-
pretations of the facilitators’ practices.

Phase 3. Looking for a change. In the final stage, for each case we compared the practices in
the early and the later PD sessions and their associated ROGI models. Beyond describing in



detail the differences between the practices, we traced changes in the underlying ROGI com-
ponents and their interconnections to explain the processes of change. Then, the patterns of
change were compared between the two cases by discussing the ROGI models, including their
similarities and differences, in research team meetings. Finally, we built two case studies to
depict facilitators’ change in practices and underlying ROGI components, to shed light on an
aspect of the facilitators’ professionalization.

3. Findings: Insights into facilitators’ evolving practices

In this section, we present two case studies of novice facilitators’ evolving practices when
managing discussions. In each case, we first provide vignettes from an early and a later PD
session that demonstrate identified practices and then interpret these practices and the evolve-
ment of the underlying resources, orientations, goals, and identities.

3.1. Christin’s case

Introduction: PD activity on the equivalence of fractions

We first introduce the activity that Christin used in the two analyzed PD sessions, a core activity
of the program’s first PD module. This activity is designed to help teachers identify different
language demands when describing the equivalence of fractions (see Figure 2, Task 1), a cru-
cial step before scaffolding writing tasks in the classroom with appropriate lexical means (see
Figure 2, Tasks 2 and 3). In the PD session, this activity is usually conducted in small groups,
followed by a collective discussion.

PD Activity: Identifying language demands and supporting the writing task -
P

A teacher has introduced the equivalence of fractions in his Grade 6 class, 6 18 :

starting with refining rectangle figures and then deriving the procedural B LR

rule for expanding. After that, he poses the following writing task. .IlII @

(1) What can the teacher expect the students to write? Writing task: What does 2/6 = 6/18
Develop a dream text for the class. mean? Explain in a text how the frac-

tions are transformed.

(2) Collect a list of useful phrases for supporting the writing.

The teacher has provided these scaffolds in a phrase list: :’EE‘EA‘EE‘?&

(3) Compare these phrases with your list and justify what you prefer. ekl e

The numerator...
The number above...
... is multiplied by...

Figure 2. PD activity: Identifying language demands for the equivalence of fractions (Prediger, 2019)

In line with the main goal of the PD, the activity aims at making certain categories for identi-
fying language demands explicit (see the PD content map in Figure 3), including their interplay
(see these arrows (<) in Fig. 3) and distinctions (see these arrows (7) in Fig. 3) (Prediger,
2019). For example, teachers should grasp the connections between content goals, discourse



practices, and lexical means («). Furthermore, teachers should differentiate between proce-
dural and conceptual knowledge (J) as well as between the discourse practices of “explaining
meanings” and “reporting procedures” (T) and between meaning-related and formal vocabulary
(7). The content map (Figure 3) is a resource used in the PD as an input following the fractions
activity (Figure 2). Therefore, Christin, as a facilitator in the project, is well familiar with it.

Content Goals <= Discourse Practices == Lexical Means

Conceptual knowledge: Explaining meanings Meaning-related m @
Meanm.g of equivalence e ey, vocabulary part of a whole

of fractions structure, but the same amount is shaded. 2L W) € same amount

finer structured

Procedural knowledge: Reporting procedures Formal 2 ¢
Rule for expanding Fractions are simplified by diiding the numerator vocabulary numerator & \1;
fractions and the denominator by the same number. denominator

to multiply by

to expand

Figure 3. PD content map: Categories for identifying language demands, their interplay (<), and
distinctions () (Prediger, 2019)

In the following analysis of two episodes, we focus on Christin’s practices while leading dis-
cussions on the products of the teachers’ group work, in two different PD sessions (with dif-
ferent teachers). We note that to investigate how Christin fulfilled the PD goals, i.e., supported
teachers’ ability to identify language demands, we focus on how she noticed and addressed the
content map’s categories in teachers’ comments while conducting the discussions.

Episode 1a: Christin’s Early PD

Christin co-facilitated the early PD session with another novice facilitator, Amelia, each of
them was in charge of different PD activities during the session. In Episode la, Christin
launched a discussion about the fraction activity with a question about Task 2 (Figure 2), which
focused on the lexical means, while leaving out Task 1:

1 Christin: [After the working phase] Okay, which lexical means [for supporting the writing] would you
like to share? Which have you collected?

2 Teacher 1: I collected [the lexical means] ratio, equally great, expanded, demominator, numerator.
For reporting how [to expand or simplify fractions], this is what the procedure looks like.
Ratio belongs to the first [what does 2/6 = 6/18 mean?]. We also reflected briefly on the fact
that these are actually two tasks; namely, what does this mean, and reporting how [the fractions
are transformed].

3 Christin: Hm. I think you [points at Teacher 2] also want to contribute something.

4 Teacher 2: Instead of the lexical means the teacher [refers to Task 3 of the activity] lists, I restricted myself
to formal vocabulary [like numerator or denominator] and didn’t integrate lexical means like is
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multiplied by. Because in Grade 5, I use these [lexical means] with them and then, when I work
on fractions with them, I would really assume this [...].

5 Christin: Hm. If they dealt with it in a word bank [tool that offers key lexical means to support students
with their speaking and writing], it is quite legitimate.

6 Teacher 3: Although we said that these lexical means [formal vocabulary] are only related to the upper
example [symbolic representation with arrows] this is not enough. Also, for the example with
the chocolate [structured rectangles], I would provide lexical means [...] [such as] finer
structured, structure, parts, take parts.

7 Christin: So, in addition to formal vocabulary you would also have meaning-related vocabulary.

8 Teacher 3: I think that is the formal vocabulary [referring to the vocabulary provided by the teacher in Task
3 of the PD activity]. What you should do. And this [referring to the vocabulary he mentioned]
is the explaining why. So, I think these are two different levels.

The teachers in Episode la offered rich contributions that align with the PD content learning
goals in that they addressed several categories of the PD content map (see the top left part in
Figure 4, as a marked version of Figure 3, where the addressed categories appear in brown).
However, Christin chose (Turn 3) not to connect the teacher’s contribution in Turn 2 to the
emerging content. She only briefly confirmed it, and encouraged others to speak. Later (Turn
7), she linked Teacher 3’s comment (Turn 6) to only one specific category in Figure 3: the
distinction (I) between meaning-related and formal vocabulary. The last rich contribution
(Turn 8) received no comment from Christin, who instead started introducing students’ prod-
ucts referring to the original task.

We note that Teacher 2’s comment in Turn 4, which focused only on one category (formal
vocabulary as lexical support for students), is an example of an opportunity for the facilitator
to further highlight the categories’ interplay (<) and distinctions (). Instead, Christin replied
with confirming the comment by linking it to a word bank (a content-independent tool that
offers lexical means to support students’ speaking and writing). On the left-hand side of Figure
4, we summarize what the teachers addressed in this episode (brown categories) and what
Christin picked up (blue categories).

Episode 1a illustrates the practice of launching a discussion: Christin started with an intri-
guing activity and a follow-up question. Yet, during the discussion, she mostly invited the
teachers to speak, did not explicitly pursue the PD goals, and left many of the teachers’ relevant
comments unprocessed, without re-voicing, expanding, or questioning them. In contrast to the
teachers, the only categories she addressed are the differences between meaning-related and
formal vocabulary (see blue categories on the left-hand side of Figure 4).
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Episode 1a: Christin’s early PD session Episode 1b: Christin’s later PD session

Categories addressed by the teachers Categories addressed by the teachers
Content Goals Discourse practices Lexical means Content Goals Discourse practices Lexical means
Turn 2,6,8 Turn 10 Turn2,4,8
Conce‘ptual knoyvledge: Turn2, 8 Turn 2,8 Meaning-related Conceptual knowledge: Turn 2,6, 8, 10 Turn 2,8 peaning-related
Meaning of equivalence Explaining meanings <> yocabulary Meaning of equivalence Explaining meanings <P \ocabulary
of fractions of fractions
I Turn2,8 ITurn 6,8 Turn 10 I I Turn 10
. Pi dural k led
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Figure 4. Categories for identifying language demands and their interplay (<) and distinctions () (see PD content map in
Figure 3) addressed by teachers (above, in brown), and picked up by Christin (below, in blue) in Episodes 1a and 1b.

Episode 1b: Christin’s later PD session

In the fourth PD session that Christin facilitated, she enacted the fraction activity for the third
time (with different teachers each time). Christin co-facilitated again with Amelia, who also
participated in the following discussion, though Christin led it. In Episode 1b, Christin started
the discussion by referring to all of the tasks in the fraction activity:

1 Christin: What do you have in your dream text [refers to Task 1 of the PD activity] and which lexical
means would you provide [Task 2]? We can also compare the dream text directly to these lexical
means here [Task 3]. How much does it match up? [...] Do you perhaps have others?

2 Teacher 1: So, our dream text, first referred to the calculation [2/6 = 6/18], because it was already given.
As for the question: “What does 2/6 = 6/18 mean?”, we said that “two large rectangles of the
same size are divided into 6 or 18 equally large parts” and then the “area or [...] parts indicated
by the numerator are marked”. Now, of course, numerator might be a strong formal term, but
that’s how we would have formulated it as a dream text.

3 Christin: And this is, so to speak, under the condition that the students already know fractions and the
formal lexical means numerator and denominator, and it is now just a matter of expanding and
simplifying fractions. What about the others? [...]

4 Teacher 2: Well, I think that this picture [rectangles with different structures] and the phrases [provided by
the teacher such as “denominator”] don’t fit together. [...] We started from the idea of a part
of the whole, from splitting it up. But the phrases [of the teacher] only refer to the procedure of
expanding, right?

5 Christin: Hm.

6 Teacher 3: Yes, the question is, do I start from the picture [refers to the structured rectangle] or do I start
from the mathematics [refers to the calculation], right? And our second strongest design support
for students is a cloze text which then refers to the description of different structures and
amounts of shaded fields [...].

7 Christin: Have you already thought about concrete lexical means as support? Or do they correspond to
the ones here [refers to the lexical support provided in Task 3] [...]

8 Teacher 3: No. The fact that we take the picture [structured and shaded rectangle] more into account implies
that the lexical means refer more to it: “Divide into pieces of the same size”. We have
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denominator and numerator, too. The overall structure [of the rectangle] is associated with the
denominator, and the number of painted pieces [of the rectangle] is associated with the
numerator. But we don’t have multiplying when we refer to the picture.

9 Christin: Hm.

10 Teacher 4:  Then you’re going about it the wrong way [in reaction to teacher 3]. The first thing I’m reading
is the question: “What does it [2/6 = 6/18] mean?”. But a student doesn’t understand what it
means, if he can only say, “you must calculate by 3”. He’s just reading off what he must do.
[...] It’s a formal procedure, which he doesn’t have to understand at all. Instead, he must
understand the meaning. [...] And the cloze text, I would avoid in any case [as support for
students]. [...]

11 Christin: This is perhaps a question about what level the students are on, right now, and what support they
need. [...]
12 Amelia: [...] That’s exactly what we want you to acknowledge, that the discourse practices matter. If

you offer these lexical means [formal vocabulary], then I get something completely different
than I expect. I get a report of the procedure and not an answer to the question: What does it
mean?

13 Christin: Right. That’s why it’s so good that you can already distinguish between reporting procedures,
which is more on the procedural level and requires a vocabulary that doesn’t refer to the
meaning, to the vocabulary that describes the meaning and therefore also serves as an
explanation.

As in Episode 1a, Christin sometimes (Turns 5 and 9) only confirmed and did not build upon
the teachers’ promising contributions, which addressed many of the categories for identifying
language demands (Figure 4, top right). Interestingly, Christin also responded to a question
(Turn 4) only with a short confirmation (Turn 5). Nonetheless, her reactions to the teachers’
partial contributions differ from those in Episode 1a. For example, Christin asked the speaker
(Turn 7) to explicate the provided lexical means. In Turn 3, Christin did not contradict Teacher
I’s idea; rather, she reduced its applicability to the situation where the students have certain
prior knowledge. In doing so she emphasized the existence of certain kinds of prior knowledge
as a necessary condition for introducing formal vocabulary and indicated the need to shift from
conceptual to procedural knowledge as a content goal (Turn 3). She used (Turn 11) a similar
argument for mediating between the teachers’ opinions (in Turns 6, 8, and 10). However, when
the teachers’ contributions did not align with the PD learning goals, Christin still ignored them
rather than disproved them. At the end of the discussion (Turn 13) Christin summarized the
most relevant ideas from the PD activity content goals, indicated several categories (Figure 4,
bottom right), and explicitly addressed the teachers’ learning.

Christin’s facilitation shows an emergent practice of managing a discussion as she increas-
ingly succeeded in foregrounding the PD goals, by creating a conversation among teachers
where different opinions are heard, and using teachers’ contributions to discuss the interplay
between categories for identifying language demands explicitly. By this, she succeeded in ex-
ploiting the teachers’ contributions to reach the PD content goals, as shown by the comparison
of addressed and picked up categories on the right-hand side of Figure 4.

ROGI analysis of Christin’s practices

We now interpret Christin’s observable changes in practices from launching to managing dis-
cussions by analyzing her resources, orientations, goals, and identities.
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In the following quotes from the video-based post-PD reflection session, Christin reflected
on her practice of launching a discussion in Episode 1a. She compared herself to her co-facil-
itator Amelia, who was present in the reflection session, stating that in the PD Amelia was
capable of immediately and properly reacting to the teachers’ contributions!:

R2-296 Christin: [...] I wouldn’t have done it at all. My mode is more like this: I collect first. See what is coming
and structure it afterward and pick things up again.

R2-298 Christin: You [directs to her co-facilitator Amelia] then reacted to it [teachers’ contributions] immediately
in an appreciative way and categorized it promptly. That’s what I’m always a little afraid of.

Christin’s description of her way of collecting comments and later structuring them (Turn R2-
296) reveals her orientation (“my mode”) that this is her preferred way of working. When she
compared her practices to Amelia’s, in Turn R2-298, she used the words “That’s what I'm
always a little afraid of”. One interpretation is that she is afraid of reacting immediately to the
teachers’ contributions. Alternatively, Christin may be implicitly criticizing Amelia by imply-
ing that an immediate reaction may not be accepted by the teachers. Either way, a conflict
between Christin’s and Amelia’s enacted goals is revealed. Amelia’s facilitation exposed
Christin to additional, and perhaps more productive, possible actions, which she did not yet
feel comfortable with, and which challenged her orientations as to what she considered norma-
tive facilitation. The continuation of the reflection session helps elucidate this tension:

R2-300 Christin: [...] I often wonder: Do teachers want to hear that something is right or wrong in a PD session?

It’s always hard for me to evaluate their contributions adequately.

R2-309 Christin: [...] I always think: How should we tell them [...] that something is totally wrong with respect
to our ideas without saying: “No! Wrong!”?.

R2-311 Christin: And I ask myself how could it be done in this type of PD without stepping on their toes?
R2-312 Amelia: Yes, but for me, the goal is more of a dialog.

These excerpts reveal the tensions in Christin’s orientations: she had a strong participant-
orientation that aims to secure teachers’ face-saving ("how could it be done [...] without step-
ping on their toes?"), but also a goal-orientation; namely, that she wanted to convey the PD
content goals endorsed by the project, by differentiating teachers’ correct contributions from
their erroneous ones. Amelia’s process goal in Turn R2-312 ("a dialog") shows that Christin’s
interpretation of the facilitator’s role is not prescribed by the PD project itself, and that other
goals can be included. Nevertheless, Christin recognized herself as a facilitator who should
communicate to the teachers whether they are right or not. Since she saw no middle path be-
tween saying “No! Wrong!” and not reacting ("I collect first"), she prioritized the latter, per-
haps since she still lacked certain resources (“How should we tell them...”; “how could it be
done...”). But which resources are "missing"? The double use of "how" in these excerpts sug-
gests that Christin knew what she should do but was not sure how, meaning, she still did not
have the skills to express her knowledge of the PD content. We assume that Christin is familiar

! The notation R2 refers to the 2™ reflection session with Christin, which was held following the 2" PD session
she facilitated (which includes Episode 1a).
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with the "what" since she has a background as a researcher in the project, an assumption
strengthened by the articulation of her goals at the beginning of the year:
R1-290 Christin: Actually, it’s generally about sensitizing teachers to language-responsive mathematics teaching.

So, it’s important to present approaches and categories for language-responsive mathematics
teaching, what you [as a teacher] could do there.

The goals presented here add another layer to the tension presented earlier: they show once
again that Christin knew what teachers need to know (“approaches and categories”), but she
mentioned nothing about #ow to lead them to this destination, and how it will affect their learn-
ing and teaching at school. In terms of her resources, she had limited skills for facilitation of
discussion, especially suitable facilitation moves and acquaintance with possible teacher’s
comments on the activity.

Thus, this analysis reveals a double tension: between Christin’s two distinct orientations,
and between her declared goals ("sensitizing teachers" and "present approaches and catego-
ries") and enacted goals (only launching the discussion).

In Episode 1b, Christin showed an emergent practice of managing a discussion and became
better able to foreground the PD content goals. These practices are expressed, as was described
earlier, in her processing of teachers’ comments that touched upon most of the categories in
the content map. Christin herself articulated her progress in being able to better build on or
react to teachers’ contributions:

R4-515 Christin: At least I felt more flexible. Also, to react to the teachers’ contributions that come up, simply
because I already have some ideas about what might happen.
Post-facilitation questionnaire:

Q: To what extent do you think your reactions to teachers' comments have changed? What do you think
has contributed to these changes?

Christin: Now I can react more adaptively to different teachers, and teachers’ contributions, because in the
meantime I have, for example, a better sense of their typical difficulties.

Christin stressed the flexibility of her evolving practice, which stemmed from her growing rep-
ertoire of resources. By the end of the year, she already knew in advance what the teachers’
reactions are likely to be. Compared to Turn R2-298 (“that’s what I’'m always a little afraid
of”), her words here demonstrate greater self-confidence in her practice. Her greater experience
in facilitation provided Christin with “some ideas about what might happen”; she could foresee
the responses the teachers tend to make, and she knew better the kind and the range of typical
teachers’ contributions. Furthermore, she hinted at a sort of intuition (“a better sense of [teach-
ers’] typical difficulties”) that characterizes practitioners’ expertise. The flexibility and adap-
tivity helped her resolve the tensions that characterized the earlier session, as in the later session
she acted goal-oriented and participant-oriented at the same time. In addition, she stopped using
indecisive language about her role, and she was satisfied with her current practice (“Now I can
react more adaptively”’) which indicates that her facilitator identity was consolidated.

Another source of change that was not explicitly mentioned by Christin but could neverthe-
less influence her practices, was a novice facilitators’ meeting held a few days before Episode
1b. In this meeting, two researchers from the program team (SP and BP) and the novice facili-
tators watched two videos of enactments of the fraction activity (Episode la depicted above,
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and another PD episode conducted by another facilitator) and compared them with regard to
the PD content map. One of the main issues in the joint discussion was how to improve the
enaction of the fraction activity. This meeting, together with Christin’s growing experience and
knowledge, supported her in her future (1b) use of the PD content map (Figure 3), allowing her
to better use this resource for noticing and reacting to teachers’ contributions (see blue catego-
ries on the right-hand side of Figure 4).

We claim that Christin’s declared goals appeared to have remained consistent and even
strengthened her ability to notice the teachers’ ideas:
R4-178 Christin: They [the PD participants] should get to know approaches to language-responsive mathematics

teaching and should transfer them, and in particular find concrete ideas for designing language
responsive teaching.

Thus, the declared goals and the enacted goals seem to be aligned as Christin gained
experience.

In sum, Christin’s evolution of practice is manifested in Episode 1b by being more involved
in the discussion: she processed the teachers’ contributions and leveraged them towards the PD
content goals. Her orientations and goals were cohered, which was reflected in her facilitator’s
identity and her use of additional resources.

Figure 5 presents a schematic visual review of the ROGI analyses of Christin’s case.
Changes in ROGI elements are italicized, and the red crooked arrows illustrate the identified
tensions.

Practice in Episode 1a: Practice in Episode 1b:

Launching a discussion Managing a discussion

Visible
Underlying
Resources: Resources:
* Program material and support * Program material and support
* Knowledge of teachers’ re-
P P Additional sponses in the specific PD activity
* Sensitize teachers to language experiences:
* Introduce language-related * Two more PD Declared and enacted goals:
categories for identifying sessions * Sensitize teachers to language
% mathematically relevant language | » Video-based * Introduce language-related
demands reflection sessions categories and their connections
Enacted process goal: * Comparative and support teachers in using
* Launching the discussion without reflection on them to identify demands
further developing it different
enactments of the
Participant-orientation: fractions activity Integrated orientation:
* Hesitation to give feedback « Teachers’ utterances can be
> versus Goal-orientation: leveraged towards the PD goals in
~ * Discerning teachers’ right and participant- and goal-oriented
wrong contributions ways
Identity: Identity: _ . .
* Ambiguous facilitator identity ° 4 more. stable .fa.C‘I|Itat0I' identity,
% ol s Wi ie d reﬂe.ctlng flexibility and self-
but does not know how to do it confidence

Figure 5. ROGI analysis of Christin’s practices
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3.2. Sarah’s case

In this subsection, we discuss changes in Sarah’s facilitation of a VIDEO-LM course for the
mathematics department at her school. We first present Episodes 2a and 2b from her early and
late PD sessions, respectively, to illustrate Sarah’s facilitation practices. Then, we analyze these
practices and their evolvement using the ROGI framework.Episode 2a: Sarah’s early PD ses-
sion

In this PD session (the 2" out of 6 in the course), Sarah chose to screen a videotaped lesson
about the square root function, conducted in a 10"-grade classroom. Sarah asked the partici-
pants to watch the first 20 minutes of this lesson using various lenses from VIDEO-LM six-
lens-framework. In one of the scenes in this filmed lesson, the teacher writes f(x) = Vx on the
whiteboard and asks the students to conjecture what the graph of this function looks like. Dur-
ing the evolving class discussion, one student asks what the graph of a different function, f(x)
= X, looks like, a question that the filmed teacher was reluctant to answer.

In the following PD discussion, Teacher 1, who was requested to observe the lesson under
the lens of the filmed teacher’s dilemmas and decision-making, reported on this scene:

139 Teacher 1:  I'll start, because unfortunately I must go soon, but first, she [the filmed teacher] is sweet [...]

140 Sarah:  Shall we talk about the lens?

141 Teacher 1: [...] I'm sorry, I tried to look through it but there are some things I have to say before what I
wrote here.

142 Sarah:  Okay...

145 Teacher 1: There are some mathematical things here that bothered me. In terms of the dilemmas and
decision-making that occurred, I saw that she was stuck. When the student suddenly said, "What is
f(x) = x?", she wanted to answer but didn’t want to answer, she seemed stuck, should she go back
or not? Like how do I start with v/x if they have no idea what f(x) = x is? [...]

146 Sarah:  You think they had no idea what it is?

149 Teacher 1:  If a student had asked me...

150 Sarah:  If a student asked you, would you stop?

151 Teacher 1: I don’t know if I would have stopped, but I would have liked to stop for a moment and make
sure it’s okay, so she [the student] wouldn’t get stuck and not be with me during [the learning of]
Vx later.

152 Sarah: ~ So... this is a teacher’s dilemma, do you agree? This is a dilemma, should you consider this kind of
comment, in the 10%-grade? At the advanced level, should we respond to the question “what does
the function f(x) = x look like?”” Something else? It’s a big dilemma.

During Turn 140 Sarah tried to lead Teacher 1 to describe the filmed teacher’s dilemma, and
Teacher 1 did so (Turn 145). Sarah probed Teacher 1 (Turn 146) and redirected her question,
implicitly asking her to step into the filmed teacher’s shoes (Turn 150). Nevertheless, Sarah
did not open up the dilemma expressed in Turn 151 for the other teachers to comment on, but
only rephrased it (Turn 152). At the heart of this teachers’ dilemma stands the hierarchal
structure of mathematical knowledge, which is challenged in the videotaped lesson when the
student is lacking the appropriate resources for attending the new topic. However, this issue
was not unpacked. Though Sarah said it is worthy of consideration (“it’s a big dilemma”), she
chose to proceed (“something else?”). This episode illustrates Sarah’s practice of launching a
discussion, which was characterized by leaving an emergent issue undiscussed.
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Episode 2b: Sarah’s later PD session

In the fifth PD session of the VIDEO-LM course with the same teacher group, Sarah chose to
screen an 8M-grade lesson called “probability games”. This lesson introduces guessing games
where junior-high level probability knowledge may increase the students’ chances of winning.
The lesson was conducted after the students had already learned the concepts of sample space,
events, and relative frequency.

In the PD, the following discussion began after the participants had watched the part of the
lesson where students play probability games and explain their strategies. The discussion
revolved around the issue of sequencing mathematical activities, and began with an open
question posed by Sarah:

138 Sarah: ~ What’s the advantage? What’s the advantage of playing a game before introducing a new subject
and then switching to concepts, or vice versa?

139 Teacher 2: It connects more...

140 Sarah: ~ What connects more?

141 Teacher 2:  The [students] remember the concepts better. Because once it’s fun and interesting, it gets even
more catchy.

142 Sarah:  You say... then, if I understand correctly, you say that the students’ recollection [...] from playing
the game allows them to grasp more effectively the concepts that will be learned afterward.

143 Teacher 2:  Yes.

144 Sarah: Do you agree with what Teacher 2 said?

145 Teacher 3:  Very much, yes.

146 Teacher 1: In general, when the mathematics is applied |...] it has value. It’s not just something boring.

147 Teacher 4:  Once students like something, they will grasp it faster [...].

148 Sarah:  Okay, okay. I want to... When presenting a game, in the classroom, what are the stages?

153 Teacher 3: It could be like you said, depending on when. If this is the introduction to the subject then just
present the game, but if it’s while learning the subject, [and the game serves] to use the concepts,
then first we can go back and link it to what we have already learned...

154 Sarah:  Yes, link it to what they learned while playing the game, or [...]?

155 Teacher 3: [...] It depends. There are cases where it’s better like this and cases where it’s better the other
way.

156 Sarah: Do you have an example you could think of?

In this discussion, Sarah used numerous facilitation moves. She started with an open question
that raised a mathematical-pedagogic issue: the role of games in the learning process
(Turn 138). Then, she insisted on eliciting full answers from the teachers (Turns 140, 154), re-
voiced to make sure she understood what the teacher meant (Turn 142), asked for comments
on a teacher’s contribution (Turn 144), and requested classroom examples (Turn 156). These
moves encouraged rich inputs from the participating teachers.

In this discussion, Sarah unpacked an issue of mathematics teaching: how to use games
during instruction? Since mathematics is rigorous, many teachers avoid using games, that are
considered detached from the argumentative discourse needed to warrant claims. Thus, incor-
porating games is not obvious, and the discussion explored fundamental questions such as:
what are possible connections between games and concepts (Turns 142, 148)? Compared to
Episode 2a, there is a change in the way Sarah led the discussion. She was still very much in
the center (most of the teachers’ comments were directed at her) but in this session the ques-
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tions she raised engaged more teachers and encouraged them to expose and explain their un-
derlying assumptions about mathematics and its teaching. We characterize this practice as
managing a discussion.

ROGI analysis of Sarah’s practices

Below, we interpret the evolvement of Sarah’s practices, using ROGI. Sarah referred to her

facilitation in Episode 2a in her first reflection session. She stopped the video after the exchange

quoted above, and said:

R1-119 Sarah:  On the one hand, I wanted to let her [Teacher 1] talk before she had to leave. [...] On the other
hand, maybe I should have stopped and asked them: "How do you relate to this dilemma, to draw
f(x) = x or not?". Or how to address this whole point, that it is a dilemma. [...] I should have been
a little more assertive... maybe yes and maybe no. Stop at a certain point in a teacher’s [contribution]

when something comes up, resolve it fully, develop some kind of discussion and then go on to the
next point.

The first sentence implies that one of Sarah’s process goals was to be attentive to the teachers’
needs; i.e., to be participant-oriented. However, in the following sentence, she raised doubts
about the way she rushed through the dilemma and did not “develop some kind of discussion”,
i.e., her goal to develop discussion was not accomplished. The words “some kind” suggest that
she did not have a clear view of the desired discussion. These doubts, together with the
hesitation in her words (“I should have been a little [...] maybe yes and maybe no”), indicate
that her facilitator identity was still fragile. This may stem from her ambiguous definition of
her role:

R1-44 Sarah: As a facilitator, I wasn’t sure how much to respond, or only listen. One of the things I decided

[beforehand] was to listen without interrupting.

R1-60 Sarah: I always think about what / want to answer. But my role as a facilitator is to take it to the group, let
the group address it, not me.

In Turn R1-44, Sarah disclosed her orientation that facilitators should mainly “listen without
interrupting”. This passive interpretation of “listening” took a more complex form in Turn
R1-60, where she suggested a third alternative besides listening and responding: “take it to the
group”. This option expresses what she thought she should further do, however, she did not
elaborate on sow this could be done. This suggests that as a facilitator she lacked the skills to
attend to teachers’ comments, unfold the orientations implied in them, and lead the group to
discuss them.

The ROGI analysis of the above excerpts points to a tension between Sarah’s content goal
(to discuss the videotaped lesson using) and her process goal (to be attentive to teachers), and
a tension in her definition of her role — should she “listen without interrupting” or “take it to
the group”?

We now turn to Episode 2b in the later PD session, to explore the practice of managing a
discussion. Throughout the year, Sarah participated in two VIDEO-LM novice facilitators’
meetings that were devoted to teacher reflection and how facilitators can encourage it. In the
first meeting, a simulation of a PD discussion was held where Sarah played the facilitator who
conducts a discussion after the observation of a videotaped mathematics lesson. In the
simulation, the team and the other novice facilitators, acting as the PD teachers, criticized the
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filmed teacher, and Sarah in return defended his actions. After the simulation, the head of the
program (RK) gave Sarah feedback on this move:
Program head: I felt that you were advocating for the filmed teacher instead of probing me [...] for example, I

would expect you to ask me: “but why did you say that? Why do you think so? [...] Do you have an
example? Can you try thinking about what your students would gain?”

This simulation allowed Sarah to receive feedback from an expert, to observe her practice from
other people’s perspectives, and to reflect on it. We claim that this experience may have led
Sarah to reconsider her orientation with respect to discussion management. This process
continued in the next facilitators’ meeting, where the novice facilitators received a table listing
suggested facilitation moves for developing discussions, adapted to the VIDEO-LM context
(based on the work of van Es et al., 2014, mentioned in the Background section). These two
meetings provided Sarah with useful resources, as she indicated in the reflection session after
the later session:
R2-4 Sarah: I listen more. I try to discover hidden, implicit issues in the participants’ words. Try to get more out
of them. The questions [list of facilitation moves] we got were great, [...] it helped me to think how
to elicit, how to go deeper [...] [ used to get one answer and that satisfied me. But it wasn’t enough.

I wasn’t okay with it, but I didn’t know how to go deeper [...] Those questions, and the examples I
have been going through over and over again, have given me ways to try to enrich the discussion.

Sarah’s orientation about listening apparently changed from a passive action that mainly
translates into “not interrupting” to an active one where she tries to “discover hidden, implicit
issues in the participants’ words” and then uses moves to “get more out of them”. Such
interactions, that are meant to elicit teachers’ assumptions on the teaching and learning of
mathematics, are the essence of VIDEO-LM. The table of facilitation moves was a resource
that enabled her new approach to emerge: her unspecified frustration from her previous practice
(“I'wasn’t okay with it but I didn’t know how to go deeper”) turned into an enthusiastic embrace
of a tangible resource.
Another resource was stressed in the interview during which Sarah observed Episode 2b:
R2-75 Sarah: There were times in the past where I didn’t always understand when a participant said something
[...] And I’ve learned to try to say things as [ understand them, and ask whether I’'m right or not.

R2-77 Sarah: I have seen many times that the program head uses this move...
"If T understand correctly..."

The resource of learning from imitating an expert, in addition to the resources presented above,
enabled Sarah to delve into participants’ comments, process them, and react. Sarah also
articulated an emerging orientation regarding the PD:

R2-26 Sarah: VIDEO-LM sessions, they have a core that I should hold on to [...]

R2-28 Sarah: The core is the discussions, to go deeper, in mathematics as well as in the pedagogy. The whole PD
revolves around this point.

This orientation, i.e., that at the core of the PD are the mathematical-pedagogical discussions,
did not guide Sarah’s practices in the early PD session. At that time, her facilitator’s identity
was still primarily articulated in terms of passive actions and was guided by the dichotomy of
listening/responding. By the end of the year, she perceived her role as the one who pushes
teachers to share and discuss their ideas, and delve into the mathematics and the pedagogics.
The aforementioned resources informed the changes in her goals, orientations, and identity.
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Although on the surface it may seem that some of these learned moves are detached from the
subject matter of mathematics and its teaching, we claim that they are deeply rooted in
mathematics teachers’ discourse and its characteristics, and are meant to unpack teachers’
orientations on their work.

Figure 6 presents a schematic visual review of the ROGI analyses of Sarah’s case. Changes
in ROGI elements are italicized, and the red crooked arrows illustrate the identified tensions.

Practice in Episode 2a:

Practice in Episode 2b:
Launching a discussion

Managing a discussion

Visible
Underlying
Resources:
* Program material and support
Resources: * Table of facilitation moves
* Program material and support * Revised interpretation of VIDEO-LM
core values
Process 8°i.'|= , Additional * Learning to lead discussions
* Be attentlvle to the teachers’ needs experiences: by imitating an expert
% Con.tent goal . * Three more PD
* Discuss the videotaped lesson using sessions Process goal:
the lenses * Video-based reflection « Be attentive to the teachers’ needs
Orientation: sessions Content goal:

* Simulation and feed-
back from an expert
during the facilitators/,

* Discuss the videotaped lesson
using the lenses

* Facilitators should “listen without
interrupting”
Participant-orientation:

‘ I . ion:
* Teachers should have time to speak meeting ntegrated CiEnEieE |
* Mathematical-pedagogical discussions
Identity: are at the core of the PD
% * Ambiguous facilitator definition ;
— dichotomy of listening/interrupting Identity:

* A more stable facilitator identity, which is
aligned with the PD overarching goals

Figure 6. ROGI analysis of Sarah’s practices

4. Discussion

In this section, we first build on the analysis to answer our research question:

How do facilitators’ practices when conducting discussions (as characterized by underlying
resources, orientations, goals, and identities) change along a year of gaining experience?

We then discuss the possible contributions and implications of this study.

4.1. Changes in facilitators’ practices during discussions

By comparing and contrasting two cases, we aim to highlight that despite the specific contexts,
some general insights can be drawn about how the concepts of change, coherency, and
professionalization are possibly linked. The two PD programs were different and took place
within different learning cultures as their context. In addition, the two selected cases focus on
facilitators with different backgrounds: Christin is a researcher and teacher educator at the
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university, while Sarah is a secondary school mathematics teacher. Indeed, some findings show
that the processes of change differed between the two cases. Christin wanted to address the
relevance of teachers’ comments, but was reluctant to do so, whereas Sarah aimed to develop
a discussion but had difficulties in delving into teachers’ comments and in clearly articulating
to the group what she wanted them to do. These differences cannot be attributed solely to the
facilitators’ backgrounds as they were also tied to the values and goals of the PD program in
each site. A key difference is that content goals (Simon, 2008) were emphasized in Germany
whereas process goals, such as the fostering of reflective skills, were emphasized in Israel.
However, we claim that the scrutinized depiction of changes undergone by the two facilita-
tors reveals commonalities that allude to some generalizable phenomena, which appear to go
beyond the specificities of each context, and which are rooted in the profession of facilitation.
In line with previous studies (e.g., Borko et al., 2014; Lewis, 2016), the analysis showed that
in the early PD sessions, the novice facilitators in both sites found it difficult to manage dis-
cussions aligned with their goals. The core changes in their practice can be articulated as mov-
ing from merely launching a discussion with minimal interventions to managing a discussion
and actively striving towards achieving the declared PD goals. Christin became increasingly
successful in leveraging teachers’ utterances towards the PD goals, by better connecting be-
tween teachers’ comments and the distinction and interplay between categories for language-
responsive mathematics teaching (see Figure 3). One of the resources which greatly contrib-
uted to this development was her better acquaintance with teachers’ typical responses to the
PD activity on fractions, stemming from her recurring facilitation of the same activity. Sarah
started listening more carefully to teachers’ comments and used moves to elicit mathematical-
pedagogical reflections. Sarah’s growing repertoire of facilitation moves and her emerging
knowledge of how they support the PD overarching agenda enabled her to conduct discussions
in line with her goals. In her case, using the same framework (the six-lens framework) on dif-
ferent videotaped lessons allowed her to practice listening to the content teachers raise, re-
voicing them, and asking questions to reveal teachers’ orientations on mathematics teaching.
To summarize, both facilitators went through noticeable non-trivial processes of change in
managing teacher discussions, each in her own way, and in line with the PD program for which
she works. Yet, since not all novice facilitators in either program demonstrated such changes,
despite receiving similar preparation and support, it follows that changes in practice are not a
“natural” outcome of the facilitators’ experience. The observed changes in Christin’s and Sa-
rah’s practices exemplify, by providing 'a proof of existence', that facilitators’ professionaliza-
tion can occur, but other cases indicate that they do not necessarily occur. What, then, can be
generalized from these cases? We argue that processes of change stem from the strive for co-
herency (Heyd-Metzuyanim, 2019), here more concretely the coherency reached by harmoniz-
ing tensions, and that this process is part of becoming a professional. Moreover, the ROGI
analysis can be helpful in shedding light on such professionalization, as we discuss next.

4.2. What underlies changes in practices? Towards harmonizing tensions

Given the proliferation of teacher professional development programs worldwide, a main goal
of this paper is to contribute to the growing need of the mathematics education community to
better understand pathways of growth of novice facilitators, and harness these understandings
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to design appropriate preparation programs. Our findings exemplify the additional value of
characterizing these changes in practices with respect to the underlying resources, orientations,
goals, and identities. A major outcome is that tensions within and between these components
might be an important catalyst for changes in practices. These findings are in line with Heyd-
Metzuyanim’s (2019) claim that “establishing coherence and stability of (sometimes
conflicting) narratives” (p. 10) is essential in processes of professionalization. In both cases
described above, the ROGI analysis of the two facilitators’ early facilitation practices revealed
the disharmonious co-existence of ROGI components that was partially resolved in later
facilitation practices. In the case of Christin, when she began her facilitation, she stated that
she preferred to first collect teachers’ contributions and only then structure them according to
her purposes. However, what she did was only launching the discussion without working with
the collected utterances. This could be related to her early understanding of participant-
orientation which hindered her from giving explicit feedback to the teachers. She started to
question her practices when she noticed her colleague’s alternative move of promptly
addressing teachers’ contributions. In addition, Christin’s orientation about which facilitator
reactions are considered appropriate and which should be avoided, resonated with her
discomfort to point at what could be perceived as criticism of teachers’ practice.

In the case of Sarah, the ROGI analysis of her early facilitation practices revealed a tension
between her process goal of letting teachers express their views with no intervention, and her
content goal to develop issues for discussion, as advocated in VIDEO-LM. Another tension
was her tendency to think during discussions about what she would like to say, which conflicted
with her own view of the role of a VIDEO-LM facilitator to "take it to the group".

During the period between their early and later PDs, both facilitators had opportunities to
become familiar with additional facilitation resources: they mulled over their practices in re-
flection sessions, interacted with the project teams, and participated in workshops for facilita-
tors. These activities supported changes in their facilitation, as revealed in the ROGI analysis
of the reflection sessions that were held after their later PDs. The changes were characterized
by fewer apparent tensions within the ROGI components, in comparison to the early facilitation
stage. As our analyses show, both facilitators became better acquainted with additional re-
sources, they both adopted a more comprehensive vision of the project goals, and their facili-
tator identity became more stable and more coherent with how they perceived their role in
advancing the project's agenda. The findings are consistent with earlier observations that facil-
itators’ own definition of their role is central to the consolidation of their identity (Knapp, 2017;
Perry & Boylan, 2018).

The ROGI framework proved to be useful in the analysis, in that it helped to capture fine-
grained aspects of Christin’s and Sarah’s patterns of change, in visible practices and in under-
lying ROGI components. Beyond the similarity in the nature of change they have both under-
went, the ROGI analyses shed light on the different tensions that may have led to these changes.

4.3. Implications and future directions

The provided empirical analyses into facilitators’ changes and their underlying processes of
harmonizing tensions within and between ROGI components can contribute to an empirical
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foundation of other projects' designs of PD for facilitators, as advocated by Rosken-Winter et
al. (2015), Lesseig et al. (2017), Borko et al. (2017) and others.

In line with Lewis (2016), this study underscores the importance of providing novice facil-
itators with opportunities to reflect on their practice, thus supporting the expansion of facilita-
tors’ space of possible actions. We learned that reflection sessions, which were originally re-
search-driven tools, emerged as a valuable arena for professional growth. Video-based reflec-
tions have already proven powerful in other contexts (Karsenty & Arcavi, 2017; Tekkumru-
Kisa & Stein, 2017), and our findings add to this accumulating knowledge by identifying one
major leverage point in these moderated reflection sessions, i.e., eliciting reflections on ten-
sions within and between resources, orientations, goals, and identities. These tensions, coupled
with recurring experiences and appropriate support, can fuel the processes of change.

As noted earlier, and in accordance with reports from other projects (e.g., Jaworski &
Huang, 2014), not all the facilitators in our comprehensive research demonstrated a change in
their practices, despite the fact that they all had similar opportunities for support and reflection.
We argue that initial disharmonious ROGI components at the beginning of facilitation might
indicate potential future change in practices of novice facilitators. In other words, our hypoth-
esis, which we hope to further substantiate in our future work, is that the springboard for change
may not lie in the objective quality of the facilitators’ practices, but rather in the tensions de-
tected in their own view of it. ROGI provides a research-based tool to explore and discuss with
facilitators the sources of tensions, and possible ways to resolve them. It follows that in addition
to providing opportunities for reflection and professional support, facilitator educators should
be attentive to novice facilitators’ “
personal goals, orientations related to the PD, and identity conflicts.

In sum, this case study may serve as the beginning for further research on facilitators’ path-

starting points” with respect to their available resources,

ways of professional growth, as more patterns and leverage points can be identified in different
contexts (Borko et al., 2017). With the successively evolving models of facilitator expertise
(Borko et al., 2017; Prediger et al., 2021; Karsenty et al., submitted), the language for a scruti-
nized reconstruction of typical patterns has become richer, so that many more studies of facil-
itator growth are highly welcome in the future. Particular emphasis should be put on unpacking
the facilitators’ resources in more detail and on investigating external resources (e.g., PD ma-
terials they adapt) and internal resources (e.g., knowledge resources or categories for perceiv-
ing and thinking), for different PD contents and different PD program structures.
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