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Abstract. Professional Learning Communities (PLCs) are widely recognized as an effective
framework for long-term Professional Development (PD). However, the adoption of new
pedagogical approaches does not necessarily ensure fidelity to theoretical principles, especially at
scale. This study examines fidelity to theory across different levels of implementation within a
national network of PLCs for high school physics teachers, using a multiple-case study approach.
We developed the Hex-Goals Framework to conceptualize categories of instructional goals and are
currently analysing discourse in the teacher-leaders' PLC and exemplary regional PLCs. The case
of one teacher leader will be presented and discussed.

Introduction

Teachers’ Professional Learning Communities (PLCs) are widely recognized as an effective
framework for sustained, long-term teacher Professional Development (PD), grounded in
collaborative reflection on practice [1]. This study focuses on a national network of PLCs for high
school physics teachers (N = 300) led by a team of researchers and experienced teachers from a
Physics Education Research group, as a research-practice partnership [2]. The program is structured
as a "Fan Model", where the leading team facilitates the Teacher-Leaders PLC (TLs-PLC) while
the TLs simultaneously teach in high school and lead, in pairs, regional PLCs of physics teachers.

The PLCs network aims to foster the use of Research-Based Instructional Strategies (RBIS) that
support learner-centered instruction. In the TLs-PLC meetings, participants engage in activities
informed by RBIS, first as learners, then reflect on them from the perspectives of both teachers and
PLC leaders. Subsequently, they lead a similar PD sequence in the regional PLCs. Examples of
themes addressed in these activities include diagnosis-based teaching, fostering student agency in
experimental practices and integrating games into physics instruction.

Research indicates that adopting instructional innovations or new pedagogical approaches within
PD frameworks does not necessarily ensure fidelity to theoretical principles [3], and that this
challenge becomes more significant as PD efforts scale up [4]. This study focuses on investigating
fidelity across different levels of implementation within a scaled-up PLC network structured as a
fan model.

Theoretical Framework and Research Questions

The literature distinguishes between fidelity to design - adherence to an innovation’s planned
structure - and fidelity to theory, which preserves its core principles and causal mechanisms,
emphasizing that maintaining fidelity to theory is more challenging [5]. In this study, fidelity to
theory involves instructional goals and mechanisms related to both the activities informed by the
RBIS as well as to the PD experiences in the PLCs.

The instructional goals are grounded in the theoretical frameworks of Teaching for Robust
Understanding (TRU), which characterizes features of powerful classrooms [6], and of
Institutional Logics, which represent the practicalities of teachers’ day-to-day work [7]. Based on
these perspectives, we developed the Hex-Goals Framework, which represents six categories of
instructional goals (see Figure 1): cognitive; ethical; affective and motivational; disciplinary
(physics content); accountability; and professional recognition.

The instructional mechanisms are grounded in the theoretical paradigms of Knowledge
Integration, which describes how learners develop knowledge [8], and Cognitive Apprenticeship,
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Figure 1: the Hex-Goals Framework

which emphasizes the teacher’s role in scaffolding learning processes [9]. An expected outcome
of these mechanisms is discourse that is open to negotiating multiple perspectives.

This study examines how the theoretical principles are modified across the different levels of
implementation within the PLCs network: the TLs-PLC, the regional PLCs, and the classrooms.
Specifically, we address the following questions: How is fidelity to theory shaped by (a) the
characteristics of the TLs and PLC participants, and (b)the topics and activities in the PLC
meetings?

Methods

This study employs a multiple-case study approach. Each case focuses on one TL across two
settings within the PLCs network: the TLs-PLC, where the TL participates in RBIS-informed
activities as a learner and reflects on their rationale and intended learning outcomes, and the regional
PLC, where they lead a similar PD sequence. Data collection includes video recordings of PLC
meetings, reflection questionnaires, PLC meeting artifacts, and interviews with TLs. Data analysis
is qualitative, focusing on discourse analysis of TLs-PLC meetings. During the analysis, I
identified episodes in the TLs' discourse - segments of discussion centered on a specific topic,
either in whole-PLC (plenary) discussions or in small-group work. The discourse in each episode
was coded according to three characteristics: number of participants, diversity of discussed ideas
(coded according to the six categories of the Hex-Goals framework, Figure 1), and the ways in
which ideas are examined and developed during the discussion. These characteristics were used to
explore the openness of the discourse as a key component of learning processes, and thus as an
indicator of fidelity to theory. Comparing the discourse in different episodes across case studies
enables examination of how fidelity relates to characteristics of the TLs and PLC participants, as
well as to the topics and activities in PLC meetings.

Findings and Discussion

At this stage, I present preliminary results from one case study, Kati. She is an experienced
high school physics teacher (N=13) who has been participating in the TLs-PLC and leading a
regional PLC for four years. In this session, I will focus on the methodological approach of
discourse analysis based on the Hex-Goals Framework and the characteristics described above
to explore the openness of the discourse in which Kati participated during small-group and
plenary discussions in the TLs-PLC. I will present insights from Kati's case, invite participants
to analyze an exemplary transcript of a discourse in which she took part, and explore together
the potential of this methodological approach for addressing the research questions.
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Current stage of the work

The theoretical principles of the national network of PLCs for high school physics teachers
have been conceptualized based on the literature and encompass both the instructional goals of the
PLCs, as represented in the Hex-Goals framework, and instructional mechanisms derived from
two paradigms: Knowledge Integration and Cognitive Apprenticeship. Over the past year, PLC
meetings addressed a range of instructional topics, with two sessions explicitly incorporating the
Hex-Goals Framework as a working tool for teachers. Initial insights indicate that both TLs and
PLC teachers were highly engaged and described the sessions as productive for addressing
instructional dilemmas. To date, I have conducted a pilot phase of data collection and initial
analysis, including data from meetings of the TLs-PLC and selected regional PLC meetings (video
recordings and meeting artifacts). I have also begun to develop an analytical framework and apply
it to these initial data. The next phase will involve large-scale data collection across different
settings within the PLCs, including video recordings, meeting artifacts, reflection questionnaires
and interviews, followed by analysis drawing on the pilot findings to examine how fidelity to
theory relates to different levels of implementation across the PLC network.

Questions for Discussion

1. Regarding the coding scheme: Is this scheme productive, or can it be refined to better
capture fidelity to theory across the different settings within the PLCs network?

2. Regarding data collection: Given the constraint that small-group discussions can be
easily recorded in the meetings of the TLs-PLC, which I co-lead, but not in the regional
PLCs, what methodological strategies could address this asymmetry when analyzing
discourse across the different levels of the PLCs network?
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