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Preparing Facilitators to Use and Adapt Mathematics Professional Development Materials 
Productively 

Abstract 
In order for professional development programs to be implemented effectively, facilitators 
need to have a deep knowledge of the content, resources, and facilitation strategies.  In this 
paper we describe the preparation process of a facilitator as she prepared to use and adapt 
the highly specified Learning and Teaching Geometry video-based professional development 
materials with fidelity. We then examine the facilitator’s fidelity of implementation using 
various measures and fidelity constructs, and explore the rationale behind some of her 
adaptations. We conclude with some general thoughts and suggestions on measuring fidelity, 
preparing facilitators, and supporting productive adaptations.  

FACILITATING PROFESSIONAL DEVELOPMENT  

Professional development (PD) for mathematics teachers is central to efforts to improve 
classroom instruction and student learning, both in the United States and internationally. 
Building on classroom research that highlights the interaction between the curricular 
materials, teachers, students and the local context (Ball & Cohen, 1996; Cohen, Raudenbush 
& Ball, 2003), PD has correspondingly been described as consisting of four key elements: 
the professional development program, teacher participants, the facilitator, and the local 
context (Borko, 2004; Knapp, 2003; see Figure 1). Unpacking the interactive and reciprocal 
relationships between these elements allows us to better understand how particular PD 
programs work and what makes them more or less effective with respect to their learning 
goals.   

______________________________ 
Insert Figure 1 about here 
_____________________________ 

Important research has been conducted on what leaders of mathematics PD need to know 
and do to be effective facilitators (Elliott et al., 2009; Le Fevre, 2004). For example, Carroll 
and Mumme (2007) proposed that facilitators should have be equipped with detailed 
knowledge of the subject matter, information about the teachers they will be working with 
as well as the students of those teachers, knowledge of teaching both children and adults, 
and knowledge of how to use the PD materials to create a productive learning. Authors 
(2011a) suggested that leaders of mathematics professional developmentPD need to be 
especially well versed in three central facilitation practices: 1) engaging teachers in 
productive mathematical work, 2) leading discussions about student reasoning and 
instructional practices, and 3) building a professional learning community.  

Other researchers have documented specific facilitation moves that contribute to the 
effective use of video-based PD programs. In video-basedsuch programs, conversations 
around the video are considered central to deepening teachers’ noticing and analysis of 
critical issues related to mathematics teaching and learning, ideally leading to more 
reflective classroom practice (Sherin & van Es, 2005; Star & Strickland, 2008; van Es & 
Sherin, 2010). A number of researchers are beginning to offer frameworks to characterize 
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the skillful facilitation of video-based discussions in PD workshops (Zhang, Lundeberg & 
Eberhardt, 2011; Authors, 2014a, Authors, 2014b). For example, Authors (2014b) 
identified four facilitation practices that engage mathematics teachers in substantive talk 
about video. First, effective facilitators orient their participants to the video analysis task at 
hand, for example by asking questions that enable teachers to readily enter into the 
conversation. Then, successful facilitators maintain both an inquiry stance and a focus on 
connection between the video and the mathematics content. Lastly, expert facilitators 
ensure that the discussion is a collaborative effort in which all participants are engaged and 
offer a variety of perspectives.  

FACILITATING HIGHLY SPECIFIED PD PROGRAMS 

PD programs vary according to their focus, duration, goals and resources, among other 
things. Previously we have argued that PD programs can be understood as falling on a 
continuum from highly adaptive to highly specified (Authors, 2011b; Authors, 2015a). The 
degree to which programs are adaptive or specified offers some general insights regarding 
their expected facilitation. Highly adaptive programs are designed to be readily responsive 
or adapted to the local context. Facilitators are likely to have a relatively strong voice in 
setting the broad components of the adaptive PD, including determining the activities that 
teachers will engage in and defining the structure of their engagement. By contrast, highly 
specified programs are intended to support a particular learning environment with 
predetermined goals, activities, and resources. Facilitators of highly specified PD programs 
are less likely to select activities; rather they must become familiar with the tasks and 
structures provided by the PD.  

Successful PD programs include enough flexibility so that they are relevant and responsive 
to the local context, allow key stakeholders to play a role in decision making, and 
encourage participants to take ownership of their learning (Coburn, 2003; Darling-
Hammond & McLaughlin, 1995). Facilitators of specified PD programs are further charged 
with adhering to the specifications and critical features most central to the PD, using the 
provided resources in the manner intended by the designers, and understanding when and 
how to make appropriate adaptations.  

In research on classroom curriculum there is a distinction between the “formal 
curriculum,” the “intended curriculum,” and the “enacted curriculum” (Remillard, 2005; 
Tarr et al., 2008). The formal curriculum refers to that written by textbook publishers or 
outlined in school policies. The intended curriculum refers to teachers’ plans and aims for 
using the formal curriculum. The enacted curriculum refers to what teachers actually do 
with the curriculum in the classroom with their students. There is little debate that, as 
Remillard (2005) put it, teachers are “active users of curriculum materials and shapers of 
the enacted curriculum” (pg. 215).  

Differences between the formal curriculum and the enacted curriculum, in particular, 
represent the space in which teachers made decisions regarding fidelity and adaptations 
(Heck, Chval, Weiss & Ziebarth, 2002). Brown and colleagues (2009) provided further 
depth to this line of reasoning about curriculum enactment and fidelity by pointing out that 
measuring “coverage” of the curriculum is much less relevant to determining fidelity than 
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documenting students’ “opportunities to learn” afforded by the teacher’s enactment 
relative to the formal or intended curriculum. Extrapolating from curriculum research to 
the field of PD, opportunities for teachers to learn based on the facilitator’s implementation 
are at least as important (if not more so) than precise coverage of the given materials. 

FIDELITY AND ADAPTATION 

According to O’Donnell’s (2008) review of the literature, although there are multiple 
definitions of fidelity of implementation, they are generally quite similar. For our purposes 
we define fidelity as the degree to which a facilitator maintains the integrity of the “formal” 
PD program in their implementation (Borko, 2004). When using a highly specified PD 
program, fidelity entails carrying out the PD in a manner that matches the core activities 
and learning goals as explicated in the existent PD materials and facilitation resources.  
Although tThere is some debate regarding the relationship between fidelity and 
adaptations; however, we side with those who argue that adaptations to any PD program 
will be necessary to accommodate the unique needs and interests of the particular groups 
of participants (Dane & Schneider, 1998). In fact, Author (2007) asserted that highly 
specified PD materials can readily support the coexistence of both implementation fidelity 
and productive adaptations (Author, 2007). By clearly articulating the recommended the 
workshop tasks activities and facilitation demandsstrategies, along with the underlying 
intentions of the PD, highly specified materials enable informed adaptation decisions that 
are consonant with fidelity to the designers’ intentions. Furthermore, Author (2007) 
proposed that PD facilitators’ adaptations can be delineated as falling alongcategorized 
using a continuum that includes productive adaptations, no impact adaptations, and fatal 
adaptations. As long as facilitators make implementation decisions that are productive or 
have no impact on the participants’ intended experience of the PD, their enactment can be 
described as maintaining fidelity. Only fatal adaptations adversely impact fidelity by 
seriously undermining the core principles and goals of the PD.  
Authors (2010a) further argue that the need for adaptations to PD programs can be 
classified as arisingarise from external constraints, situational factors, or the facilitators’ 
knowledge or beliefs. Although their this research highlights the wide range of factors that 
can influence facilitation choices, preparing PD leaders so that they have a strong 
knowledge base of the critical features of the program can help to ensure that their 
adaptations are productive and match the vision of the PD programdevelopers. Particularly 
in the case of highly specified materials, facilitators need to have a thorough understanding 
of the central learning goals in order to make appropriate “in the moment” adaptations 
when leading activities and conversations. For example, when leading a discussion, 
facilitators must have the requisite knowledge to direct teachers’ attention to the critical 
ideas and topics as intended by the activity (Lesseig et al., 2016).  

PREPARING KNOWLEDGEABLE FACILITATORS 
Facilitating professional development is ambitious and challenging work. Facilitators enter 
this work with a variety of professional backgrounds and a range of experiences supporting 
student and/or adult learning. Even facilitators who have previously led workshops must 
become familiar with the characteristics, processes, and intentions inherent to any PD 
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program that is new to them. Authors (2014c) proposed that facilitators of mathematics PD 
draw on their “mathematical knowledge for professional development” as they lead 
workshops. Building from Ball, Thames, & Phelps’ (2008) construct of mathematical 
knowledge for teaching, mathematical knowledge for professional development 
encompasses the specialized content knowledge and pedagogical content knowledge that is 
required of PD leaders. Specialized content knowledge, in this case, includes a sophisticated 
understanding of the mathematical concepts and relationships intended to be covered 
during the PD. Pedagogical content knowledge includes the ability to engage teachers in 
purposeful activities and conversations about those mathematical concepts and 
relationships, and to help teachers gain a better understanding of how students are likely 
to approach related tasks. Additionally, mathematical knowledge for professional 
development includes an understanding of how to establish and maintain a professional 
learning community in which teachers work together productively and collaboratively. 
Overall, as supporters of teacher learning, facilitators must hold a deeper and more 
sophisticated knowledge base than the adults they work with, just as teachers must hold a 
deeper and more sophisticated knowledge base relative to their students. 

Facilitators’ mathematical knowledge for professional development likely has a strong 
connection to their ability to enact a given PD program with fidelity. If a facilitator deeply 
understands the mathematical content, is knowledgeable about how to work with teachers 
around this content, is familiar with the appropriate use of the PD resources, and 
understands the distinction between productive and fatal adaptations associated with a 
particular program, they will be better equipped to lead the PD with integrity to its core 
goals and intentions (Even, 1999; Lesseig, et al., 2016; Authors, 2010a; Remillard & Geist, 
2002). Gaining the requisite knowledge to become an effective facilitator is likely to be a 
relatively lengthy, socially constructed process, involving in-depth study and disciplined 
inquiry (Elliott et al., 2009; Jenlink & Kinnucan-Welsch, 2001). As Zaslavsky & Leikin 
(2004) argue, the construction of mathematics teacher educator’s knowledge is a complex 
process that typically involves facilitators interacting and learning from both “educators of 
teacher educators” and teachers.  

Just like classroom teachers, facilitators need focused support prior to using a formal PD 
program to ensure that they can effectively pursue opportunities to unpack and build on 
teachers’ ideas in line with the program’s goals (Remillard & Geist, 2002). Providing 
sustained and focused preparatory experiences for facilitators – such as cooperative 
planning meetings and facilitation rehearsals - helps them become confident, proficient and 
flexible in their role and promotes their ability to make skillful facilitation moves as they 
are leading PD workshops (Authors, 2014a; Santagata, 2009; Zaslavsky & Leikin, 2004).  

Even (1999) emphasized the importance of holding frequent planning meetings with 
facilitators who are learning a new mathematics PD program in order to develop their 
knowledge, leadership skills, and create a professional reference group. Even argued that 
such meetings are “crucial to the development of a common vision and a feeling of shared 
ownership” (pg. 20). Especially when the PD is highly specified, careful study of the 
provided facilitation resources along with guidance from knowledgeable others is likely to 
help the novice facilitator develop a detailed understanding of the program and acquire a 
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sense of which aspects of the mathematical and pedagogical storyline should be maintained 
to ensure productive adaptations that maintain fidelity (Heck et al., 2012). 

Based on their efforts to prepare 72 facilitators to lead mathematics PD, Lesseig et al. 
(2016) developed a set of design principles to guide others engaged in this type of 
preparatory work. Specifically, they recommend focusing on teacher learning goals, 
providing opportunities for facilitators to expand their specialized content knowledge, and 
using video or other artifacts of practice to generate in-depth discussion and reflection. 
Certainly structured planning meetings of this sort are essential to ensure that facilitators 
are adequately prepared to effectively lead PD. However, wWe propose that opportunities 
to “practice” facilitation techniques, especially when using a new PD program, is a 
beneficial next step. 

Lampert and colleagues (Lampert, 2010; Lampert et al., 2013) have argued that rehearsals 
are a particularly powerful tool for the professional preparation of beginning teachers. 
Engaging in thoughtfully constructed rehearsals can support novice teachers to gain 
practical experience managing a realistic and intellectually ambitious learning 
environment. Among other things, rehearsals allow teachers to practice eliciting and 
responding to students’ ideas in ways that meet defined instructional goals. In addition, 
feedback and reflection from rehearsals can inform planning strategies and generate new 
ideas (Horn & Little, 2010). Benedict-Chambers (2016) proposed that rehearsals can be 
utilized to build beginning teachers’ understanding of the complexity of classroom 
interactions and to help them notice and attend to critical features of instruction. We 
suggest that these same benefits apply to novice PD facilitators or those learning an 
innovative PD program. For mathematics PD leaders, participating in one or more 
rehearsals as part of the preparation process provides an opportunity to gain skills, 
knowledge and feedbackmathematical knowledge for professional development that can 
directly impact fidelity and promote productive (or no impact) adaptations. 

THE LEARNING AND TEACHING GEOMETRY PD PROGRAM 

Our paper is based on an efficacy study of the newly developed Learning and Teaching 
Geometry (LTG) video-based mathematics professional development, including whether it 
produces a beneficial impact on teachers’ mathematics knowledge, classroom teaching 
practices, and their students’ knowledge in the domain of geometry. The LTG PD program 
supports up to 54 hours of guided professional learning for secondary mathematics 
teachers. The overall goal of the LTG PD is to improve the teaching and learning of 
mathematical similarity based on geometric transformations, a topic that has taken on 
increased importance with the U.S. Common Core State Standards for Mathematics 
(Authors, 2013; Authors, 2010b). The materials follow a learning trajectory that is 
designed to enrich teachers’ mathematical knowledge for teaching as well as their ability to 
support students’ understanding of congruence and similarity in alignment with the 
Common Core. 

The Role of Video in the LTG PD 

The LTG project used a design research approach to create the video-based in-service PD 
program. A central focus of the program is on video clips from a wide variety of classroom 
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lessons, intentionally sequenced to follow a mathematical trajectory. In total, the program 
includes over 50 video clips, selected from real classroom footage of mathematics lessons 
across the United States. The clips offer a window into a variety of issues related to content, 
student thinking, and pedagogical moves. By focusing on classroom video that represents a 
range of grade levels, geographic locations, and student populations, the program provides 
insight into what an emerging understanding of similarity looks like as well as specific 
instructional strategies that can foster this understanding (Authors, 2010b). 

Before and after teachers watch each clip the LTG PD contains activities designed to ensure 
that the teachers engage deeply with the mathematics content and the focal instructional 
components. In other words, video comes in the middle of the workshop as a critical 
element in both mathematical problem-solving and pedagogical reflection. Typically, 
before watching the video teachers work on and discuss the same problem they will see 
students working on during the video clip. They might make predictions about how 
students will solve the problem or what mistakes they might make. After watching the 
video, the teachers consider the mathematical and pedagogical issues that were brought up 
by the clip and then reflect on how those issues relate to their own classroom instruction. 
Specifically, they analyze student’s methods and thinking and the mathematical content 
that emerges within the teacher and student interactions. In addition, they use evidence 
from the transcripts to back up claims they make. Taken together, placing video “in the 
middle” of other PD activities promotes conversations about critical issues related to 
teaching and learning geometry (Authors, under review). In addition, by situating the PD in 
actual classroom practice, video helps motivate discussions of how teachers can apply their 
newly gained insights from the PD to make improvements in their own lessons.   

Facilitation Resources 

As a highly specified model of PD, the LTG PD program contains stated learning goals1, 
explicit design characteristics, and extensive resources for facilitators. Facilitation 
resources include a detailed agenda for each workshop session, PowerPoint slides, video 
clips and transcripts, lesson graphs2, mathematical tasks and other handouts, a Field Guide 
to Geometric Transformations, Congruence, and Similarity, interactive computer applets, 
embedded assessments, and a comprehensive Facilitator’s Guide. These resources aim to 
support facilitators in maintaining the intended mathematical and pedagogical storyline of 
each session while necessarily adapting the materials to unique groups of participants and 
their learning and working contexts.  

Likely the most important LTG PD facilitation resources are the session agendas. These 
agendas are intended for the facilitators (not the participants) and contain critical 
information needed to lead a given session. Each agenda lists the main mathematical 

                                                        
1 The learning goals for the first five sessions of the Foundation Module are shown in Table 
3, which is discussed in relation to fidelity ratings later in the paper.   
2 A lesson graph is a document that situates a given video clip within the lesson from which 
it is drawn. A lesson graph concisely represents the full lesson divided into descriptive 
segments that show the mathematics unfolding as well as the teacher and student 
interactions. 
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focuses (e.g., goals) of the session, and for every activity in the session the agenda includes: 
a detailed description, a suggested time allotment, the necessary materials, guiding 
questions, and extensive notes (e.g., further description of the purpose, suggestions for 
carrying out the activity, optional guiding questions, mathematical support, cautionary 
notes). Having session agendas with predictable structures is intended to support 
facilitators in using the materials with integrity to the LTG PD goals and principles while 
also shaping the parameters for both adherence and flexibility. 

Demonstrated Effectiveness 

Preliminary research on the effectiveness of the LTG PD program, which took place 
concurrent with their its development, offers evidence of the promise of the program to 
impact teacher and student learning. A portion of the LTG PD materials, the Foundation 
Module, was piloted in 8 sites throughout the U.S. in order to generate both formative and 
summative evaluation data. Based on data collected from this pilot, the LTG PD program 
was shown to lead to significant gains in teachers’ geometry content knowledge, along with 
the knowledge to effectively convey that information in the classroom. On a content 
knowledge assessment, the treatment teachers demonstrated an average gain of almost 9 
percentage points from pretest to posttest, which was significantly higher than the 
comparison teachers’ average gain of less than 2 percentage points. Similarly, on 
assessments embedded within the PD that addressed content and pedagogical content 
knowledge the treatment teachers significantly improved on 5 of the 6 questions, whereas 
the comparison teachers did not show significant improvement on any question (Authors, 
2014d). 

There is also initial evidence that teachers’ engagement in the Foundation Module can lead 
to significant increases in their students’ knowledge. Specifically, on an assessment closely 
tied to the mathematics content in the PD materials, the average pretest–posttest gain for 
students of treatment group teachers was more than 6 percentage points higher than 
students of comparison group teachers (Authors, 2014d). The demonstrated gains by both 
teachers and students suggests that the LTG PD program helps to address the pressing 
need to provide PD opportunities that improve the learning and teaching of mathematics 
content explicitly targeted by the Common Core State Standards for mathematics 
(Marrongelle, Sztajn & Smith, 2013; Sztajn, Marrongelle, Smith & Melton, 2012). 

THE LEARNING AND TEACHING GEOMETRY EFFICACY STUDY 

The LTG Efficacy Study aims to further explore the effectiveness of the LTG PD program 
using a randomized, experimental design. The sample is comprised of 115 108 
mathematics teachers (serving grades 6-12) and their students. Approximately half of the 
teachers were randomly assigned to take part in the LTG PD in the first intervention year 
and half will take part in the second intervention year. The intervention consists of the 
entire LTG PD program, including a one-week summer institute and four days of academic 
year follow-up sessions beginning in Summer 2016. 

Most commonly efficacy studies examine the degree to which an intervention has the 
desired effect under ideal circumstances (O’Donnell, 2008). In the case of the LTG Efficacy 
Study, the co-PI’s (i.e., the authors of this paper) worked with an experienced and 
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knowledgeable facilitator for an extended period of time to prepare her to lead the LTG PD, 
as described below. This facilitator, Hannah, had prior experience designing and delivering 
numerous PD institutes for mathematics teachers, including those focused on similar 
content. However, Hannah had never facilitated using the LTG PD program, nor had she 
viewed the materials prior to the start of the LTG Efficacy Study.  

In efficacy studies it is essential to demonstrate that a facilitator can implement the PD 
program with fidelity, in order to argue that any demonstrated impact (or lack thereof) is a 
true reflection of the PD program and cannot be attributed to implementation failure 
(Carroll et al., 2007; Raudenbush, 2007). Therefore, we systemically documented Hannah’s 
fidelity of implementation as part of the preparation period (during a facilitation 
rehearsal). In this paper, we describe both the preparation period and Hannah’s fidelity 
ratings using existing measures of PD implementation fidelity. We then build on these 
experiences to offer some general conclusions and suggestions regarding the preparation 
of PD facilitators and the measurement of fidelity. 

METHOD AND RESULTS 

First we describe how the facilitator, Hannah, prepared to implement the LTG PD program 
with fidelity as part of the LTG Efficacy Study. This preparation took part in two phases, 
over an 8 month time period. In the first phase, Hannah individually studied the PD 
materials, session by session, and then discussed each session with the co-PIs/PD 
developers. In the second phase, Hannah conducted a rehearsal facilitation of the materials, 
which was observed by the co-PIs in order to document fidelity and note adaptations. In 
the sections below, we describe each of these phases in more detail. We also present 
information on the measurement of fidelity and describe classifry some of the ways in 
which Hannah adapted the materials during the rehearsal.  

Phase I: Individual Study of the Materials and Advice Seeking. The co-PI’s worked closely 
with Hannah to support her understanding of the LTG PD program, address questions and 
concerns, ensure a common vision, and document the preparation process. Hannah met via 
video conference with the co-PIs several times a month for approximately 8 months, 
covering roughly two PD sessions per month. Prior to each meeting, Hannah independently 
studied a specified portion of the materials (generally one PD session) by going through all 
of the provided facilitation resources, working out the mathematics problems, watching the 
associated video clips, and thinking carefully about recommended facilitation strategies. 
She kept written notes about her ideas and questions and shared those notes with the co-
PIs prior to our meetings. The co-PIs audio taped and took notes during each meeting, 
documenting the manner in which Hannah’s concerns and questions were taken up and 
addressed.  

A central component of Hannah’s individual study was her attention to the specifics in each 
session agenda. Hannah was highly attentive to the nature of each workshop activity, 
including the timing and purpose of the activity, the mathematical goals, and the suggested 
probing questions. Hannah made notes for herself in the margins of the agendas, which she 
later drew on when facilitating. These notes included topics that she wanted to be sure to 
give enough attention to, questions or concerns she had about how teachers would respond 
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to an activity or probe, and additional questions to ask or mathematical connections to 
make if appropriate. Hannah added to or revised her notes based on conversations with the 
co-PIs. Prior to the facilitation rehearsal, Hannah again independently reviewed the session 
materials and her notes. 

Phase II: Facilitation Rehearsal and Fidelity Documentation.  In February 2016, Hannah 
conducted a 2.5 day rehearsal of the first half of the LTG Foundation Module in order to 
practice using the materials and to determine whether her facilitation was in line with the 
developers’ intentions. Hannah drew upon her Phase I work and knowledge of the 
participants to plan and prepare for the rehearsal. The rehearsal was held at the University 
of Hawaii in Honolulu with eight participants - including five secondary mathematics 
teachers from the University Laboratory School in Honolulu, HI, and three mathematics 
educators from the University of Hawaii at Manoa College of Education’s Curriculum 
Research and Development Group. As a recently retired faculty member of the the 
University of Hawaii and former secondary math teacher at the University Laboratory 
School, Hannah knew all of the participants. The three co-PIs attended and videotaped the 
rehearsal. In addition, the co-PIs documented, individually rated and came to consensus 
agreement on Hannah’s fidelity of implementation ratings3. At the conclusion of each day, 
the co-PIs informally provided feedback to Hannah and discussed her adaptations. 

Fidelity Measures and Results 

Fidelity of the rehearsal workshops was analyzed using modified versions of two existing 
instruments in order to explore fidelity from different angles and to ensure that we were 
accurately capturing implementation and adaptationsthrough different lenses, based on 
the current literature. Both instruments are session-specific, meaning that they take into 
account fidelity to the written agenda for each workshop session. As such, both 
instruments had to be modified to focus onincorporate the specific activities or stated goals 
for each session of the LTG PD program. Together, the instruments capture adherence to 
the intended mathematical and pedagogical storylines, and the degree to which 
modifications were made. 

The first fidelity instrument was created by Horizon Research, Inc (HRI) specifically for the 
LTG PD program and was slightly adapted for this study to account for an updated version 
of the PD materials. This instrument, the LTG PD Session Logging Tool, measures (1) 
adherence to suggested time spent on each activity category4 within a given session and (2) 
the extent to which individual activities (within each activity category) were modified. 
When used to measure fidelity during the LTG pilot study, data from the Session Logging 
Tool was triangulated with facilitator interviews and direct observations of PD workshops. 
The quantitative information provided by instrument was deemed to be a valid indicator of 
activity timing and modification. 

                                                        
3 All three authors of this paper rated the fidelity of Hannah’s rehearsal. Two of the authors 
are also developers of the LTG PD materials. 
4 In each session there are activity categories, such as analyzing a set of video clips. Within 
each activity category there are usually multiple activities, such as watching each video clip, 
discussing each clip, and comparing the clips.  
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As shown in Table 1, using the Session Logging Tool adherence to allotted activity times is 
rated on a 4-point scale: no time spent on the activity, less time than allotted, about the 
amount of time that was allotted, and more time than allotted. In her rehearsal of LTG 
Sessions 1 through 4, Hannah spent about the allotted time on at least half of the activity 
categories. In Session 5, Hannah left out 3 activity categories and spent less than the 
allotted time on 4 activity categories. Considering the rehearsal as a whole, Hannah did not 
cover 9% of the activity categories, she spent either more or less than the allotted time on 
44% of the activity categories, and she spent the allotted time on 48% of the activity 
categories. 

The extent to which individual activities were modified during the rehearsal was rated on a 
5-point scale using the Session Logging Tool, from not modified at all to substantially 
modified. However, in Table 1 we have condensed this scale because almost all of the 
activities in Hannah’s rehearsal were implemented as intended and not modified.  If an 
entire activity category was left out of a session during the rehearsal, the individual 
activities within that category were not rated for modifications. In four of the five sessions, 
no activities were modified. In one session, two (out of 17) activities were modified. 
Looking across the sessions, 98% of the individual activities (within activity categories that 
were carried out) were not modified. 

Table 1. Hannah’s fidelity ratings using the LTG PD Session Logging Tool 

  TIME SPENT ON EACH ACTIVITY CATEGORY EXTENT INDIVIDUAL ACTIVITIES 
WERE MODIFIED 

  No time 
spent 

Less than 
allotted 

About 
allotted 

More than 
allotted 

Not Modified Modified 

Session 1 
Activities 

0/8 1/8 5/8 2/8 29/29 0/29 

Session 2 
Activities 

0/8 2/8 5/8 1/8 21/21 0/21 

Session 3 
Activities 

0/10 2/10 5/10 3/10 18/18 0/18 

Session 4 
Activities 

1/9 2/9 5/9 1/9 15/17 2/17 

Session 5 
Activities 

3/11 4/11 2/11 2/11 18/18 0/18 

TOTAL* 9% 24% 48% 20% 98% 2% 
* Percentages may not total to 100 due to rounding 

The second instrument used to measure fidelity of implementation (FOI) of Hannah’s 
rehearsal was a modified version of the Teacher Learning Goals instrument. The Teacher 
Learning Goals instrument is derived from a fidelity instrument created by the Center for 
Elementary Mathematics and Science Education at the University of Chicago (Century, 
Freeman & Rudnick, 2008; Century, Rudnick & Freeman, 2010), and was previously 
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adapted by WestEd’s Linear Functions for Teaching efficacy study (IES# R305A100047). 
Century and colleagues’ (2010) instrument was developed through an extensive and 
iterative process that included a written materials review, interactions with PD developers, 
a review by users, and piloting and field testing all components of their instrument with 
multiple math and science instructional materials programs, leading them to argue that it is 
valid and appropriate for wide ranging educational programs.  

In contrast to the Session Logging Instrument which focuses on timing and modifications of 
activities, the Teacher Learning Goals This instrument focuses on goals. The instrument 
comprises the critical components of the a given PD program, which “are the 
operationalizations of developer’s beliefs; they are the measurable elements of the 
intended program model and thus the primary focus of FOI measurement” (Century, 
Freeman & Rednick, 2008, pg. 4). Our modified Teaching Learning Goals instrument 
examined whether the facilitatorHannah maintained fidelity to the LTG PD program’s 
stated mathematics goals and mathematical knowledge for teaching (MKT) goals within 
each session of her rehearsal.  

As shown in Table 2, the Teacher Learning Goals instrument utilizes a 3-point rating 
system to score the facilitator’s fidelity. The rating system takes into account adherence to 
the learning goals as well as the appropriateness of any adaptations. For example, a rating 
of high fidelity (3) indicates that the facilitator both addressed the stated goal and made 
appropriate adaptations as needed. Each of the three co-PIs individually rated sessions 1-5 
of the rehearsal, and then discussed any discrepancies until they came to agreement. 

Table 2: Scoring guide for the Teacher Learning Goals instrument 

Score Description Rating 

Low Fidelity Facilitator does not adhere to the goal; and/or does not 
adapt to the participants’ or context in any way 

1 

Medium Fidelity Facilitator sometimes adheres to the goal and/or 
sometimes adapts to the participants’ or context 

2 

High Fidelity Facilitator adheres to the goal and adapts to 
participants’ and/or context as needed, while 
maintaining the integrity of the PD design 

3 

 

Table 3 shows Hannah’s fidelity ratings using the Teacher Learning Goals instrument for 
each goal within all five sessions that she facilitated. In all cases, Hannah’s facilitation was 
judged to be of high fidelity for each goal, with the exception of one goal in session five 
(“planning for classroom use of the Geometric Transformations Workouts”) that was 
intentionally left out of this rehearsal. In other words, Hannah led each LTG PD session in a 
manner that was consistent with the developers’ specified goals for that session. 

Table 3. Hannah’s Fidelity Ratings Using the Teacher Learning Goals Instrument 

Teacher Learning Goals 
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 Focus on Math Goals Rating Focus on MKT Goals Rating 

Session 1 Exploring congruence with and 
emphasis on geometric 
transformations 3 

Examining students' 
arguments, explanations and 
understanding of congruence 3 

 Examining the mathematical 
meaning of same 

3 

Building on students' 
mathematical meaning of 
sameness 3 

 Examining the definitions and 
properties of translation, 
rotation & reflection 3 

Moving towards more precise 
language around congruence 

3 

 Understanding translation 3   

Session 2 Distinguishing and 
representing static and 
transformations-based 
conceptions of similarity 3 

Representing student's 
methods; Classifying students' 
definitions of similarity as 
static or transformations-based 3 

 Introducing within and 
between figure relationships 

3 

Determining students’ 
conceptions of similarity, 
including their attention to 
relationships within and 
between figures 3 

 Examining why congruent 
figures are similar 3   

 Understanding rotation 3   

Session 3 Defining the relationship 
between dilation & similarity 

3 

Interpreting and representing 
students’ mathematical ideas 
around dilation 3 

 Examining dilation as a tool for 
testing whether figures are 
similar 3 

Choosing mathematical 
representations for conveying 
content to students 3 

 Understanding reflection 
3 

Examining teacher and student 
language 3 

Session 4 The preservation of angles 
through dilation 

3 

Interpreting students’ 
mathematical arguments about 
dilation and dilated figures 3 

 The effect of moving the center 
of dilation 

3 

Teaching dilation: appropriate 
definitions, language, and 
visuals 3 

 Similarity of circles 3   

 Using technology to explore 
and conceptualize the dynamic 
nature of dilations 3 

 
 

Session 5 Dilation preserves angles; 
corresponding angles are 
congruent in similar figures 3 

Exploring the importance of 
precise language 

3 
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 Measures of corresponding 
lengths in similar figures are 
proportional , even in irregular 
figures 

3 

Examining students 
conceptions of the connections 
between dilation, proportional 
reasoning and preservation of 
angles 3 

  
 

Planning for classroom use of 
the Geometric Transformations 
Workouts N/A 

  

Summary of the Fidelity Findings 

Comparing the two fidelity instruments used in this study, the LTG PD Session Logging Tool 
shows indicates somewhat lower fidelity of implementation ratings compared to the 
Teacher Learning Goals instrument. In particular, results from the Session Logging Tool 
indicate that Hannah made timing adjustments were made in every session. These 
adjustments were more or less evenly split between adding more time to an activity 
category or taking less time to complete an activity category. In a few cases (in Sessions 4 
and 5), activity categories were left out of the session. The activity categories that were left 
out of the rehearsal focused on using the PD materials in the teachers’ classrooms (which 
was not appropriate for this group of teachers, given the specifics of their secondary 
mathematics curriculum), completing a set of mathematics tasks (which was considerably 
deemed to be below their mathematical skill level), and reflecting on the last session 
(instead they reflected on the PD as a whole).  

The Session Logging Tool captures timing as a component of fidelity without taking into 
account the appropriateness of any time adjustments. This type of fidelity measurement 
does not capture the degree to which modifications were made “with integrity” to the 
designers’ intentions, only to the degree to which they were made. In all cases, the 
decisions that Hannah made to take spend more or less time on a given activity category, or 
to leave out an activity category, were informally discussed by the raters and deemed to be 
consonant with the designers’ intentions. Additionally, the instrument does not account for 
activities that a facilitator may add to a given session. For example, in Session 5, Hannah 
elected to include an activity from a later session in the LTG PD materials since her group 
would not be doing that session and she felt the activity would be useful for their learning.  

Both the Session Logging Tool and the Teacher Learning Goals instrument take into 
accountexamine the facilitator’s modifications within a session. However, the Session 
Logging Tool focuses on smaller units (activities), whereas the Teacher Learning Goals 
instrument focuses on more broadly defined goals. Additionally, the Session Logging Tool 
captures the degree to which there are modifications within an activity, whereas the 
Teacher Learning Goals instrument simultaneously captures modifications and their 
appropriateness. Using both of these instruments, Hannah’s rehearsal of the LTG PD 
program can be characterized as high fidelity, with appropriate adaptations made as 
needed based on the PD context. However, neither instrument probed deeply into the 
specific nature of Hannah’s adaptations, prompting us to qualitatively take up such an 
endeavor as discussed in the next section. 
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Hannah’s Productive Adaptations: Some Examples  

Although our facilitation fidelity instruments did not include items that probed deeply into 
the specific nature of Hannah’s adaptations, itAs part of a thorough examination of fidelity 
of implementation, is helpful to consider examples of how and why she facilitators 
modifyied the LTG PD programaspects of the target program to fit the needs of theher 
participants and their unique context. Exploring these adaptations helps to determine 
whether they should be classified as productive, no impact, or fatal. In the case of Hannah’s 
rehearsal workshops, we categorized her adaptations as falling into two overarching 
categories: timing and content-focused. provides insights as to why they were considered 
by our research team to be productive, and reflect Hannah’s extensive preparation and 
skillfulness as a facilitator of the LTG PD program.Below we provide specific examples and 
a broad classification of each type of adaptation.  

We can classify Hannah’s adaptations as falling into two broad categories: timing and 
content-focused.Timing adaptations. In the facilitation Hannah’s rehearsal, Hannah was 
scheduled such that she only had time to go through half of the LTG Foundation Module (i.e, 
to facilitate five out of ten sessions). Hannah had carefully studied all ten sessions in Phase 
1 of the preparation process, but and because the sessions are intentionally sequenced to 
follow a specific mathematical trajectory she knew it was important to go through them in 
order. Therefore, Hannah planned in advance to use only the first five sessions with her 
participants. However, Hannah was familiar with the other five sessions and knowing there 
was flexibility to make modifications,towards the end of the rehearsal she elected to bring 
in an activity from a later session that fit the participants’ mathematical interests and 
supported elements of their curriculum.  

Another timing adaptation Hannah made was to modify the amount of time spent of 
specific workshop activities.  In total, Hannah modified the timing of just under half of the 
activities in sessions one through five, as shown in Table 1. Her modifications were more or 
less evenly split between taking less time than allocated by the session agenda (20%) and 
taking more time (24%). On the whole, these modifications balanced each other out and 
Hannah completed each session within the given time of 3 hours. It is informative to look 
more closely at the types of activities Hannah spent more or less time on – relative to the 
allotted time – to determine whether she showed a preference for one activity category 
over another. As Table 4 indicates, there were some patterns in Hannah’s timing decisions. 
When she allocated more time to an activity it was most often to a math task and when she 
allocated less time to an activity it was more often to a video discussion.  

Table 4. Time Hannah spent on various activities during the rehearsal 

 Less time than 
allocated 

More time than 
allocated 

Math tasks 3 6  
Video discussions  6 2 
Misc (e.g., introducing 
the lesson, reflections) 

2 1 

TOTAL 11 9 
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Hannah’s timing adaptations were judged by the raters to be “no impact” adaptations, using 
Author’s (2007) classification system discussed earlier. Although there appears to be a 
slight tendency towards more time on math tasks and less time on video discussions, 
important caveats are the relatively small numbers in terms of incidence and the fact that 
most math tasks and video discussions were conducted within the allotted timing. 
Furthermore, the time allocations provided in the LTG session agendas are meant to be 
used by facilitators as guidelines, not definitive rules. Successful facilitatorsHannah was 
deemed to make appropriate in-the-moment decisions to base thedetermine exact amount 
of time they to spentd on a given activity using their judgement aboutimpression of the 
participants’ understanding of the content, engagement in the discussion, and overall sense 
of the session timing. Although facilitators of the LTG PD program are expected to cover all 
of the activities in their given order, spending more time on some activities and the less 
time on others within a session is generally considered reasonable and appropriate.  

Content-focused adaptations. Content-focused adaptations refer to additions or 
alterations that Hannah made to the PD materials in an effort to meet the perceived 
mathematical learning needs of the her participants. As Hannah facilitated the rehearsal 
workshops, she noticed that her participants were especially interested iDuring the 
rehearsal, the participants voiced an interest in exploring the connection between 
transformations-based geometry and algebraic concepts, such as slope and graphs of linear 
equations. Making connections between geometry and algebra is an important feature of 
the LTG PD program, but it is a feature that does not come into sharp focus until the later 
sessions of the Foundation Module. After the first day of the rehearsal (i.e., after session 2), 
Hannah made the decision to leave out a few activity categories in sessions four and five in 
order to incorporate some activities from session eight that she was originally not planning 
to cover. Specifically, the sections of the materials that Hannah left out were: making 
connections to classroom practice in sessions four and five, and one of the math problems 
in session five. All of the activities that Hannah left out were mathematically below the 
ability level of her participants and pedagogically not particularly relevant to their 
students. Because the rehearsal included only a few teachers who all taught at the same 
school, this judgment was clear to Hannah as well as to the fidelity observers, thereby 
leading the raters to classify it as a “productive adaptation”. The rehearsal teachers were a 
fairly unique group in the sense that they already had extensive knowledge in the basics of 
geometric transformations and several were actively teaching this topic to their students 
across grade levels. Therefore, moving into more challenging content seemed appropriate 
given their interest, prior knowledge, and time considerations.  

Another content-focused adaptation deemed to be “productive” occurred during the 
discussion of a mathematics task towards the end of Session 1 when Hannah introduced 
the term “inspection method” to conceptually describe one participant’s method for solving 
the task. Hannah again used this term in Session 3 after a teacher explained that he “saw” 
the solution to a problem based on his basic understanding of mathematical properties and 
geometric transformations. Later, the term was taken up by other participants, who used it 
to describe student methods in some of the video clips they watched and to categorize how 
many students in their own classes work on geometry problems. In their written 
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reflections, several teachers mentioned that they had more appreciation for their students’ 
visual approaches to math problems. What is interesting about Hannah’s introduction of 
the term “inspection method” is that the term is not highlighted in the LTG PD materials, 
nor was it discussed during Phase 1 of the preparation period, but it fits readily into the 
mathematical and pedagogical storyline. Sometimes referred to as “eyeballing,” visual 
inspection methods rely on carefully studying and reasoning about the visual make-up of 
an object and are a precursor to more sophisticated mathematical reasoning. By coining a 
name for this approach, Hannah helped teachers notice its importance in the intended 
learning trajectory and built on the participants’ ideas to promote multiple mathematical 
and MKT learning goals.  

Hannah’s facilitation and adaptations were clearly in line with the intentions and goals of 
the materials, and none would be considered “fatal.”.  She did not venture far from the 
provided resources, and remained focused on the goals within each session to support 
participants’ learning. Her experiences preparing to facilitate, combined with her growing 
understanding of the participants’ mathematical knowledge and instructional environment, 
helped appeared to support her ability to actively listen and react to the participants’ ideas, 
seizing upon “teachable moments” while ensuring the integrity of the LTG PD program. 

CONCLUSION  

Vital to the exploration of a given PD program’s impact is determining whether the 
program under study is implemented with fidelity. Loucks-Horsley and colleagues (2010) 
noted that part of the designers’ job is to make ensure PD leaders have the requisite 
expertise to facilitate the program as intended and will are able to respond appropriately 
to a given group of teachers. In this study, the co-PIs engaged in a sustained preparation 
period with the facilitator for to help her gain the requisite knowledge and skills to use the 
materials with fidelity and make productive or no impact adaptations as needed. Although 
we cannot say with absolute certainty that Hannah will always implement the LTG PD 
program with fidelity, we can say that she has demonstrated the capacity to do so. 

In this final section, we consider several issues related to fidelity. First, we explore the 
connection between fidelity, adaptations and the improvisational nature of facilitation. 
Next we consider how fidelity should be measured, particularly in the context of leading a 
mathematics PD program. Finally, we consider the process of preparing facilitators to lead 
PD with fidelity and make some conjectures about scaling. Akin to skillful facilitation, our 
aim is not necessarily to provide answers but rather to bring challenging issues to light for 
thoughtful consideration. 

EXPECTING ADAPTATIONS AND ENSURING THEY ARE PRODUCTIVE 

Facilitators, like teachers, must make continual, in-the-moment decisions that take into 
account the interplay between their PD program, the participants, and the situational 
context.  Whether these decisions impact their fidelity of the implementation is a critical 
issue to consider, for example to understand variation across workshops and to gauge the 
effectiveness of the PD. Although the LTG PD program is a specified model of PD with a pre-
defined set of activities and goals, it rests on the foundation that facilitators will need to 
make decisions regarding adaptations based on the nature of their participants and the 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



17 

 

circumstances under which they are working. Facilitators of more adaptive and flexible PD 
programs will certainly be faced with more decision points that may require adaptations.  

A number of researchers have argued that classroom teaching can be understood as 
improvisational performance (Barker & Borko, 2011; Borko & Livingston, 1989; King, 
2001; Remillard, 1999; Sawyer, 2004). In an analogous manner, PD facilitators can be 
viewed as engaging in disciplined improvisation, a process in which they lead teachers 
through the framework of a particular program in a way that demands ongoing decision-
making and interpretation. Barker and Borko (2011) posit that “effective instruction (i.e., 
teaching that results in student learning)… requires a teacher’s deft coordination of the 
complex interactions among herself, students, the content, and the specific community 
context” (pg. 280). We argue that this statement rings equally true for PD facilitators, and 
furthermore build on this argument to posit that the “deft coordination of complex 
interactions” will often implies that making productive adaptations will be required of 
require (no impact or productive) adaptations.effective PD facilitators.  

Remillard and Geist (2002) identified studied specific moments in mathematics PD 
workshops when facilitators must make decisions about how to react to unanticipated 
conversation paths. The researchers labeled these moments “openings in the curriculum” 
and suggested that facilitators’ responses draw on their knowledge, beliefs, and 
understanding of the PD aims. Teacher statements or questions that are especially 
challenging necessitate adept choices by the facilitator and demonstrate that appropriate 
modifications adaptations can mitigate tensions in the facilitator-teacher relationship. As 
facilitators gain more experience, they should become better able to deliberately utilize 
“openings” or tensions as opportunities to support teacher learning goals. Remillard and 
Geist (2002) conjecture, “as they learn to examine various responses [to teachers] in light 
of possible consequences, facilitators will grow increasingly aware of the range of 
navigational choices available to them and of the connection between those choices and 
what participants may be learning over time” (pg. 30). Certainly an area for further study is 
the relationship between facilitation expertise and productive adaptations. 

HOW SHOULD FIDELITY BE MEASURED?  

As Century, Rudnick and Freeman (2010) have argued, “Given that adaptation happens, a 
unidimensional view of fidelity of implementation that results in a single score or rating 
does not accommodate the dynamism of intervention enactment in the real world” (pg. 
214). Education researchers interested in measuring fidelity generally report on two broad 
dimensions: structural and process (Harn, Parisi & Stoolmiller, 2013; Mowbray et al., 2003; 
O’Donnell, 2008). Structural dimensions of fidelity look at more objective components of 
the intervention, such as timing and coverage of material. Process dimensions examine 
more subjective components, such as quality of modifications.  

In this study, we measured fidelity using two instruments that, together, incorporate 
structural and process dimensions. However, the Session Logging Tool placed a larger 
emphasis on structure, whereas the Teaching Learning Goals instrument placed a larger 
emphasis on process. While Although both of these dimensions yield important insights, we 
argue that it is especially critical to look at the nature of the facilitator’s adaptations to the 
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PD program and how they relate to the core principles and critical features of the PD 
(Penuel & Means, 2004). By ensuring that the measurement of fidelity includes context-
based decisions and adaptations, it is possible to make more meaningful claims about the 
degree to which facilitators remain true to the goals and intentions of the program, as they 
navigate the contextual challenges and opportunities inherent in leading PD. We found the 
Teacher Learning Goals instrument to be especially useful in this regard, but we argue that 
it did not go far enough supporting the classification of adaptations as productive, no 
impact, or fatal. 

HOW CAN WE SCALE THE FACILITATOR PREPARATION PROCESS? 

We follow the reasoning that, like teachers, even experienced facilitators can benefit from 
sustained and focused professional developmentlearning opportunities, especially when 
faced with a new PD program that they are charged with implementing with fidelity. Like 
teachers, facilitators need time to learn and process the new program, and they need time 
to rehearse and refine their facilitation skills. The two-phase preparation process that we 
utilized in this study - incorporating first an in depth study of the PD materials and then a 
facilitation rehearsal - represents both a systematic and idealized method of working with 
a single facilitator. We recognize that the conditions of this study are unique and not easily 
replicable in most cases. But our experiences and observations from engaging in this 
extended, two-part preparation process leads us to conjecture that a similar process is 
likely possible, with some qualifications, on a larger scale. 

In studies with larger groups of mathematics PD facilitators, researchers have documented 
the importance of providing setting aside an extended period of time for planning 
preparation work (e.g. Authors, 2015b; Lesseig et al., 2016; Elliott et al., 2009). Across PD 
programs, there is a need for facilitators to deeply explore the goals, activities, and 
recommended facilitation strategies, and plan for their facilitation implementation in an 
organized manner. We consider this type of study and planning “Phase 1” of the 
preparation process. Because our Efficacy Sstudy involved only one facilitator, Phase 1 took 
the form of individual study of the PD materials with frequent support from the PD 
developers. With multiple facilitators, Phase 1 could be modified to accommodate 
collaborative study within a community of facilitators, led by the PD developer or an 
experienced facilitator.  

We further propose that allotting time for facilitation rehearsals as a second component of 
the preparation process should be seriously considered in future, larger-scale studies of 
effective PD. Rehearsals ensure that novice facilitators are able to practice using the PD 
materials in a structured environment, experiment with facilitation moves, and gain 
confidence in their role as a leader of a given PD program. In addition, rehearsals enable 
the measurement of fidelity, and provide information about whether a facilitator is ready to 
implement the PD or whether additional training and support is requiredneeded. Finally, 
rehearsals provide an opportunity for the facilitators to receive valuable feedback, in 
particular on the nature and impact of their adaptations, which can be lead to more 
reflective and skillful practice. 
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Although Hannah’s rehearsal as part of the LTG Efficacy Study took the form of leading 
implementing multi-day PD workshops, rehearsals can be carried out in other ways, 
especially with larger groups of less expert experienced facilitators. For example, 
facilitators might break into small groups and rehearse leading a portion of the PD with 
their peers. Multiple, brief rehearsals followed by periods of feedback, discussion and 
structured reflection might prove an effective strategy for achieving fidelity of 
implementation, particularly when there is less time for the Phase 1.  

A critical element in organizing the preparation period (both Phase 1 and Phase 2) is 
determining which facilitation strategies underlie effective PD workshops and are thus 
most important for novice facilitators to learn and practice. Facilitation frameworks (such 
as those provided by Authors, 2014a; Authors, 2014b; and Zhang, Lundeberg & Eerhardt, 
2011) might prove extremely helpful in this endeavor. These frameworks draw attention to 
facilitation strategies akin to what has been labelled “high leverage practices” for beginning 
teachers, and provide guidance as to what facilitators should study and rehearse relative to 
the PD program they are preparing to implement (Ball & Forzani, 2011; Authors, 2014b).  

FINAL THOUGHTS 

Research on preparing and supporting facilitators of mathematics PD is still at a very early 
stage, but there is much we can learn from theare meaningful insights to be gained from the 
more extensive literature on classroom teaching. At the same time, it is important to 
acknowledge that facilitating a PD program is, in many important respects, different from 
using curricular resources in the classroom. Even PD programs that are highly specified are 
unlikely to contain as many tools, artifacts, and resources compared to curricula intended 
for school aged students. Also, PD programs generally place fewer constraints on 
facilitators, for example by assuming that adults will play a more central role in shaping 
their own learning. As such, facilitators are afforded the space to make frequent decisions 
and interpretive moves, which may or may not affect their fidelity of implementation. It is 
likely that issues involving identity, knowledge, and beliefs will to emerge as critical 
influences on PD facilitators (Gresalfi & Cobb, 2011; Le Fevre & Richardson, 2002; Stein, 
Smith & Silver, 1999) and thus should be incorporated in future studies of facilitation.  
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Figure 1: Elements of a professional development system (Borko, 2004) 
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