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Executive Summary

| partnered with Florence Middle School, a public school located in northern Alabama, to
examine the impact of its math teachers’ instructional practices on students’ math proficiency.
The problem of practice that was the focus of it is a disconnect between math teachers’
facilitation of discourse during lessons and the rigor of state math standards. The purpose of the
project was not to identify causal relationships. Instead, it was to identify instructional support
methods to help FMS math teachers facilitate discourse that engages students in learning and

empowers them to demonstrate proficient-level conceptual understanding.

Project Problem Statement

Florence Middle School math teachers’ facilitation of discourse does not consistently
align with the rigor of the Alabama state math standards. This misalignment limits students’
opportunities to engage in standards-aligned critical analysis, reasoning, and reflection practices
essential for deepening mathematical conceptual understanding and strengthening
mathematical skills. When math teachers do not engage students in rigorous discourse,
students’ math proficiency is hindered. Such practice can negatively affect their readiness for
advanced math courses in high school and career pathways that require strong mathematical

foundations.

Referencing Relevant Literature

For the literature review, | focused on identifying relevant theoretical frameworks,
concepts, and empirical findings to inform the project's design and address the problem of
practice. Insights from the literature review guided the design of a conceptual framework that
incorporated the Dual Concept of Student Engagement framework, the metacognitive discourse
framework, the Gradual Release of the Responsibility for Learning instructional model, and

Visible Learning (Wong & Liem, 2021; Saligumba & Tan, 2018; Zepeda et al., 2018; Hattie,



2008). | then used the evidence of the problem and the conceptual framework to develop the

following project questions:

How can FMS math teachers adjust their facilitation of discourse to better engage
students in metacognitive practices that align with the rigor of state standards during
lessons?

How can FMS math teachers adjust their facilitation of discourse when implementing a
gradual release of responsibility of learning to support students’ application of thinking

strategies when completing proficient-level math practice tasks independently?

Project Design and Implementation

| used a single-case study design, focusing on three seventh-grade math teachers. |

collected data from lesson plans, student work, teacher-submitted videos of themselves leading

instruction, and instructional coaching conversations. This multi-source enabled me to conduct a

comprehensive examination of teachers’ instructional planning and facilitation practices, and of

students’ engagement during both guided and independent learning activities.

Project Findings and Recommendations

The following findings emerged during the project. A common theme across all is that

teachers’ actions were associated with shifts in students' metacognitive engagement.

Student engagement in metacognition co-occurred with instances in which teachers
(participants) emphasized metacognitive discourse during guided practice.

Students’ application of thinking strategies during independent practice coincided with
moments when teachers modeled metacognitive skills during guided practice.

When teachers explicitly communicate the goals for learning and practice, students

show interest and eagerness to demonstrate their understanding of math concepts.



Based on these findings, | recommended the following:

e FMS leadership and teachers should collaborate to develop a common definition of
teacher-facilitated discourse and an instructional support rubric to observe it in practice
during math lessons.

e FMS leadership and teachers should collaborate to create a practice-based framework
that teachers use to model task analysis and thinking progression, and students use to
complete math learning tasks.

e FMS leadership and teachers should collaborate to design instructional strategies that
incorporate online platforms to assess (formatively) a diverse range of students’

understanding.

Collectively, these recommendations aim to strengthen FMS math teachers’ facilitation
of discourse, improve student engagement in metacognition and mathematical reasoning, and

increase student math proficiency.



Introduction

Florence Middle School (FMS) is a public, community-based school located in Florence,
Alabama. It serves approximately 683 students from diverse backgrounds. Situated in a small
urban community, FMS partners with families and local organizations to support student
learning and well-being. Its administrators and teachers prioritize providing a safe, inclusive, and

academically rigorous school culture that fosters both social and intellectual growth.

Organizational Context

FMS academic structures are designed to support students in developing foundational
academic (e.g., math, science, and literacy) skills that are essential for thriving in high school.
Instructional practices emphasized by its administrators and teachers include: planning and
delivering standards-aligned instruction, engaging students in academic reasoning and
discourse, and using student performance data to guide instructional decisions. Some examples
of course levels offered are Pre-AP (Advanced Placement), Accelerated, Honors, General
Education, and Special Education.

Its instructional leadership and teacher teams are structured to cultivate a professional
culture that emphasizes staff collaboration to enhance instructional practices and promote
student growth (academic and social). Administratively, its instructional leadership consists of a
principal and assistant principals, and subject-specific instructional coaches. They collaborate to
design systems for daily school operations, develop school-wide visions for teaching and
learning, and plan teacher support. Its teacher teams are organized by grade level and subject.
The teachers who make up these teams collaborate to develop lessons, analyze student work,
and plan targeted student support interventions.

The 320 seventh- and 363 eighth-graders who attend FMS are served by an
instructional staff of 37 full-time equivalent teachers. These enrollment and staffing dynamics

result in a teacher-student ratio of 1:18 (one teacher for every eighteen students). Such a ratio



allows teachers to provide individualized support to students during lessons frequently. Further,
it is conducive to establishing a culture of learning driven by experiences that involve discourse,
academic reasoning, and feedback during teacher-student and student-student interactions.

For this project, | identified administrators, teachers, and students as stakeholders.
Collectively, how they approach their roles as leaders, educators, and learners contributes to
the classroom environments that were the focus of the project. Incorporating their insights and
experiences helped clarify the identified problem of practice, guided the literature review,
informed the conceptual framework, shaped the project design, and informed the

recommendations.

Problem of Practice

State report card metrics from the Alabama Department of Education (ADOE) indicate
that FMS students are demonstrating consistent year-to-year academic growth on state
assessments (Alabama State Department of Education, 2023, 2024, and 2025). Specifically,
students are improving their cumulative scores year over year. This is evident in the Alabama
Comprehensive Assessment Program (ACAP) academic growth benchmark for individuals

(AGBI) data displayed on the Alabama State Report Card (ASRC).

ACAP: Academic Growth Benchmark for Individuals
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The chart above represents the three-year trend of FMS students meeting or exceeding AGBI
benchmarks during 2023 - 2025. 97% met or exceeded AGBI benchmarks in 2023, followed by
100% in 2024 and 95% in 2025. This reflects sustained growth across the student population.
Moreover, these outcomes highlight FMS stakeholders’ commitment and efforts related to
fostering a culture of learning and achievement.

Despite such year-to-year academic growth, math proficiency, which is categorized as
Academic Achievement on the ADOE state report card, is an area where improvement is
needed. In contrast to AGBI data, Academic Achievement data over the past three years
indicate a downward trend. In 2023, 31% of FMS met the math proficiency benchmarks (MPB)

on the state assessment, followed by 29% meeting them in 2024 and 28% in 2025.

ACAP: Academic Achievement

These low proficiency rates indicate that many FMS students may transition to high school
without the prerequisite knowledge and skills needed to thrive in high school math courses (e.g.,
Algebra Il, Pre-Calculus, and Calculus). Further, the FMS instructional leadership team
suggests that low math proficiency can be detrimental to students’ performance in other high-

school courses, such as chemistry, which require strong mathematical foundations.
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Evidence of the Problem of Practice

Based on classroom observations conducted during the 2023-2024 school year by the
FMS administrative team, low student math proficiency may stem from teachers’ facilitation of
discourse that does not align with the rigor of state math standards. During an interview, the
principal described a disconnect between the math teachers’ facilitation of discourse and
students’ approach to completing math tasks independently. She explained that FMS math
teachers do an exceptional job explaining math concepts when they are delivering instruction.
However, they face challenges in strategically facilitating discourse that engages students in
critical thinking aligned with learning goals and that guides students through processes for
solving standards-aligned math problems and equations.

School-based assessment data (SBAD) indicate that current levels of discourse during
math lessons do not sufficiently prepare students to demonstrate proficient understanding of
state math standards. Although students can perform at levels that show basic or partially
proficient understanding, SBAD suggests that they experience difficulty solving multiple-step

math problems and equations.

FMS Efforts to Address the Problem of Practice
Over the last two years, the FMS instructional leadership team (FMS-ILT) has

implemented structured interventions designed to support teachers with engaging students in
standards-aligned learning. These interventions address teaching practices related to using
assessment data (formative and summative) to inform instructional decisions and engaging
students in standards-aligned learning and practice. Implementation of the interventions
involves conducting classroom observations, providing instructional coaching, and collaborating

with teachers to analyze data and plan instruction in efforts to improve student math proficiency.
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To ensure interventions are teacher-centered and address improving student math
proficiency, FMS-ILT members coordinated efforts to revise the instructional coaching model
and refine common planning time (CPT). They used “Driven by Data” and “Getting Better
Faster” as frameworks to design systems for providing FMS teachers with instructional coaching
(Bambrick-Santoyo, 2010 and 2016). Using these frameworks allows the FMS-ILT to create
customized instructional coaching cycles that inform and guide teacher support. The specific
instructional practices targeted for support include facilitating discourse during lessons and
using data to identify students’ learning needs and plan instruction accordingly.

CPT involves members of teacher teams and a subject-based (e.g., math and science)
instructional coach working collaboratively to plan lessons, analyze student performance data,
and discuss instructional practices for engaging students in learning. The FMS-ILT suggests
that collaboratively planning lessons ensures standards are covered and creates opportunities
for teachers to learn from their colleagues’ instructional practices. In addition, it increases the
likelihood of all students receiving quality instruction.

During CPT, common formative assessments (CFAs)-methods for checking students’
understanding during or at the end of lessons-are used as data points. This intervention
involves teacher team members and instructional coaches collectively analyzing data to
recognize trends in student practice. At specific points during CPT, teachers discuss how their
instructional practices may be influencing students’ performance on math learning activities.
Together, they use insights gained from analyzing student performance data and reflecting on

how teacher instructional practices affect performance to inform lesson planning.

Potential Consequences of the Problem of Practice

The level at which FMS students understand middle school mathematical concepts

related to pre-algebra, fractions, ratios, and introductory algebra shapes their high school
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trajectory for success. Students who demonstrate proficiency in these foundational concepts are
more likely to meet the demands of rigorous high school math courses, access advanced
classes, and pursue related college and career pathways. Conversely, students who transition
to high school without a proficient understanding of middle school math concepts are likely to
struggle in higher-level math courses, which can negatively affect their grade point average and
progress toward graduation. These students are also less likely to be placed in advanced

classes and have limited access to college or career pathways.

Literature Review

| used the identified problem of practice-the disconnect between teachers’ facilitation of
discourse and the rigor of state standards used to measure students’ math proficiency-as a
reference for conducting a comprehensive review of educational research. To identify relevant
data, concepts, and theoretical frameworks, | used evidence from the problem of practice to
guide my search for and analysis of sources. At the start of the literature review, | focused on
deepening my understanding of the challenges that teachers and students encounter in working
toward math proficiency benchmarks. | did this by examining national and state of Alabama data
on middle school math proficiency, as well as research on the psychological factors that
influence teaching and learning in math classrooms (National Assessment of Educational
Progress, n.d.; Lyons & Beilock, 2012; Barroso et al., 2021). My next focus was gaining insight
into student engagement concepts and their role in enhancing students’ math proficiency,
specifically in academic reasoning and discourse (Wong & Liem, 2021; Hattie & Yates, 2013). In
the final stage of the literature review, | examined studies on the relationship between teacher
communication and student learning (Boden et al., 2019; Zepeda et al., 2018; Hattie, 2008;

Walshaw & Anthony, 2008).
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National Trends and Psychological Factors Influencing Math Proficiency

Based on National Assessment of Educational Progress (NAEP) data, public school
teachers across the United States face challenges supporting students in developing math skills
and performing at proficient levels (National Center for Education Statistics, 2024). NAEP data
indicate that eighth-grade math scores have steadily declined since 2019. The table below
illustrates the decline in the U.S. and the state of Alabama. The scores on it represent the NAEP
basic achievement level, ranging from 0 to 299. They highlight a downward trend that indicates
the need for interventions designed to support educators in engaging students in proficient-level

math knowledge acquisition and practice.

National Assessment of Educational Progress Scores

2019 2022 2024

Asessment Year

Alabama mUnited States

On the surface, students’ performance on math sections of standardized tests, such as
the NAEP and the Alabama Comprehensive Assessment Program (ACAP), presents clear
challenges (National Center for Education Statistics, 2024). Beneath the surface, underlying
psychological factors affect how students engage in learning math, process mathematical
information, and their ability to meet rigorous math learning standards (Lyons & Beilock, 2012).
Researchers suggest that one such psychological factor is math anxiety, a negative emotional

response, such as fear, tension, stress, and apprehension, that arises when a person engages
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in math tasks (Lyons & Beilock, 2012; Barroso et al., 2021). Math anxiety stems from factors
such as negative early math experiences, pressures to perform well on high-stakes
assessments, and fear of failure or making mistakes. Researchers conceptualized it as a fear
response to mathematics that can influence student and teacher practice. For students, it lowers
confidence, reduces working memory, and impairs performance. For teachers, it reduces their
confidence in their ability to teach math, leads them to avoid engaging students in rigorous
discourse, limits their use of formative assessments, and negatively shapes their perceptions of

students’ abilities.

Specifying Student Engagement

For decades, educational leaders, practitioners, and scholars have viewed student
engagement as a variable that influences educational outcomes (e.g., achievement,
participation, and retention). However, its conceptual definition is broad, making it difficult to
recognize patterns between student engagement interventions and student academic
achievement (Wong & Liem, 2021). Wong & Liem (2021) contend that varying definitions of
student engagement also contribute to difficulties in using research regarding it as a source for
designing interventions to support teachers in implementing effective student engagement
practices. Therefore, they developed the Dual Concept of Student Engagement framework
(DCSE). It comprises two key components (school engagement and learning engagement) that
specify the object of student engagement practices. For school engagement, the object of
engagement is school communities (e.g., student population, teachers, social groups,
extracurricular activities, etc.). For learning engagement, the object of engagement is “learning
activities that students participate in” (Wong & Liem, 2021, p. 121). The learning engagement
component of DCFSE provides affective (emotional), behavioral, and cognitive structures to
address students’ psychological state of activity (mental activation, effort, and task focus) during

lessons and learning activities.
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Teacher Communication Influence on Student Learning

Studies show that the degree to which students are cognitively engaged-the mental
processes involved in acquiring and applying knowledge-during math lessons significantly
influences the depth of their learning (Wang et. al, 2021). Research indicates that teachers’ use
of language and instructional tools is a key factor for shaping the context in which students
engage in cognitive processes during math lessons (Boden et al., 2019).

Zepeda et al. (2018) propose that metacognitive discourse provides a framework for
guiding teachers’ communication and instructional practices when establishing learning goals,
explaining concepts, modeling skills, assessing students’ understanding, and giving feedback.
This framework consists of two components: instructional manner and metacognitive framing.

Instructional manner refers to how teachers deliver instruction and interact with students,
both of which influence students’ cognitive engagement during learning and practice (Wong &
Liem, 2021). One example is prompting, in which teachers pose questions or cues designed to
elicit students’ thinking, monitoring, and reflection. This practice encourages students to
articulate their reasoning and explain their thought processes. Boden et al. (2019) found that
teachers of students who consistently demonstrate math proficiency frequently integrate
prompting into lessons, whereas teachers of students performing below proficient levels
incorporate prompting less often.

Metacognitive framing involves how teachers structure their communication when
introducing learning objectives, modeling concepts, posing questions, giving participation
directions, or providing feedback (Zepeda et al., 2018). A meta-analysis of empirical studies on
student achievement indicates that clarifying and structuring communication in these ways can

positively influence students’ academic growth (Hattie & Yates, 2023).
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Instructional Practices That Foster Student Engagement in Learning

Instructional planning and delivery that empower students to take ownership of their
learning have been identified as influential factors in determining the level of student
engagement during lessons (Marzano, 2008; Saligumba & Tan, 2018). Effective instructional
planning enables teachers to articulate concepts, model skill practice, and implement formative
assessments in ways that align with students’ learning needs (Marzano, 2008). It also provides
a foundation for implementing Gradual Release of Responsibility for Learning (GRRL), a
structured instructional model through which teachers transfer cognitive responsibilities to
students (Saligumba & Tan, 2018). Teachers implemented GRRL by scaffolding instruction
during the opening, guided practice, and independent practice phases of lessons. Findings from
Saligumba & Tan (2018) indicate that students in math classrooms where teachers effectively
implement GRRL demonstrate higher levels of mathematical understanding on summative
assessments than those in classrooms where teachers do not implement GRRL.

The principles of GRRL align with broader learning theories such as constructivism and
cultures of thinking, which emphasize student agency and active participation in the learning
environment (Bada, 2015; Ritchhart, 2015; Saligumba & Tan, 2018). Constructivist theorists
contend that students’ engagement with classroom dynamics-including teacher interactions,
peer collaboration, technology use, and learning activities-influences the depth of their learning
(Bada, 2015). Research further suggests that key principles of constructivist learning theory
(CLT)-active engagement, knowledge construction, and social interaction-enhance students’
learning experiences (Kramarski & Maverech, 2003; Recht & Leslie, 1988; Wardini &
Trisnantari, 2024). For example, Wardini and Trisnanari (2024) found that instructional practices
positioning students as active learners lead to greater improvements in middle school students’
mathematical reasoning and abilities than teacher-centered practices such as lecturing.
Similarly, Recht and Leslie (1988) demonstrated that activating students’ prior knowledge

enhances their ability to process and understand new information. Qualitative findings from
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Kramarski and Maverech (2003) further indicate that middle school students exhibit higher
levels of motivation and engagement in mathematics when learning involves peer discourse.

Despite the documented benefits of applying CLT principles, research also identifies
challenges teachers face in integrating these principles consistently. DeSimone and Parmar’s
(2006) study of math teachers in inclusion classrooms reveals that effectively leveraging
discourse, assessing student understanding, and using performance data to inform instructional
decisions require teachers to continually adjust instructional methods to meet diverse learning
needs and to employ a broader range of assessment strategies. Their findings highlight the
need for ongoing instructional support designed to help teachers apply CLT principles and

operate cognitively rich learning environments.

Classroom Cultures That Foster Metacognition

Cultures of Thinking prioritize designing learning experiences that engage students in
metacognition and making their thinking visible throughout lessons (Ritchhart, 2015). Ritchhart
organizes this framework around eight cultural forces-expectations, opportunities, language,
routines and structures, time, interactions and relationships, modeling, and environment-which
shape how students participate in the intellectual dynamics of a classroom. These forces
function collectively to position the teacher as a facilitator who strategically uses language (e.g.,
prompting and metacognitive framing), material tools (e.g., instructional resources and
technology), and social practices (e.g., thinking routines) to guide students’ cognitive
engagement (Richhart, 2015; Vygotsky, 1962; Zepeda et al., 2018).

More than half of these cultural forces align with Marzano’s (2008) Classroom
Management Theory (CMT). This framework emphasizes establishing clear rules and
procedures, sustaining lesson flow, and cultivating positive teacher-student relationships.
Empirical evidence indicates that implementing CMT with fidelity can positively influence

students’ academic growth (Marzano, 2008).
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Metacognitive Discourse as a Driver of Student Engagement in Learning

Research suggests that when teachers integrate principles from metacognitive
discourse, constructivist learning theory, Cultures of Thinking, and CMT while also implementing
the GRRL instructional model, student engagement in learning is strengthened (Bada, 2015;
Ritchhart, 2015; Saligumba & Tan, 2018; Zepeda et al., 2018). The Visible Learning framework
(VSF) provides an empirical foundation for understanding how the instructional practices
associated with these models influence student achievement (Hattie, 2008). In Visible Learning:
A Synthesis of Over 800 Meta-Analyses Relating to Achievement, Hattie (2008) identifies
instructional practices with the most substantial impact on student achievement, including
classroom discussion, teacher clarity, feedback, and formative assessments. Conversely,
practices such as behavior-based management, test-taking strategy instruction, and homework
show relatively low influence on student achievement.

In Visible Learning: The Sequel, Hattie (2023) extends his meta-analysis to more than
2,100 studies and addresses the influence of post-pandemic shifts in teacher and learning. He
argues that collective teachers’ ability to adopt students’ perspectives and support them in
monitoring their own learning progress remains critical to promoting academic growth.

Consistent with Hattie’s (2008) findings, earlier research by Sanders and Rivers (1996)
and Hanushek (1992) identifies teachers as the most influential in-school factor affecting
student learning and engagement. However, Wong et al. (2017) found that teacher burnout
negatively affects instructional quality and student participation. Their findings underscore the
need for instructional coaching and professional learning that respond directly to teachers’
challenges, circumstances, and professional identities and that position them as active agents in

their own development (Bambrick-Santoyo, 2016; Hattie, 2008; Wong et al., 2017).
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Conceptual Framework

To understand how specific teacher actions may contribute to low student math
proficiency and the misalignment between discourse facilitation and the rigor of state learning
standards, | developed a conceptual framework that combined the following theoretical
frameworks:

e Dual Concept of Student Engagement

e Metacognitive Discourse

e Gradual Release of the Responsibility of Learning

e Visible Learning
Figure 1 illustrates how the conceptual framework's design enables the examination of teachers’
instructional practices across three phases: instructional planning before the lesson,

instructional delivery during the lesson, and analysis of student work after the lesson.

Guided Practice

Metacognitive Independent
Dual Concept of Discourse Practice

Student  |—] — | Visible Learning|
Engagement Gradual Release of
the Responsibility of
Learning

Figure 1

Model of Conceptual Framework

Instructional Planning
Wong and Liem (2021) highlight the positive effect that focusing on the cognitive aspects
of student engagement in learning can have on students’ math performance. Therefore, the

learning-engagement component of their Dual Concept of Student Engagement served as a
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framework for determining how to gain insight into how teachers plan their communication and

activities that promote metacognition during lessons (Wong & Liem, 2021).

Instructional Delivery

| used the Metacognitive Discourse Framework as a reference for determining how
teachers’ communication and interactions with students during math lessons should be
examined (Zepeda et al., 2018). Specifically, evidence showing that teacher facilitation of
discourse in high-growth classrooms aligns with metacognitive skill indicators (planning,
monitoring, and evaluating) and supports students’ mathematical reasoning informed the
decisions about what data related to instructional delivery should be collected and analyzed.

In addition, the Gradual Release of the Responsibility for Learning (GRRL) instructional
model served as a reference to inform data-collection and analysis methods aimed at gaining
insight into instructional delivery practices (Saligumba & Tan, 2018). Research indicates that
students taught using this instructional method demonstrate moderately higher levels of
mathematical reasoning and the ability to navigate complex math tasks than those taught using
traditional methods. Therefore, this instructional model was used to guide the interpretation of
data on how teachers leverage discourse as an instructional tool to transfer ownership of

learning to students during lessons (Saligumba & Tan, 2018; Zepeda et al., 2018).

Analysis of Student Work

Data collection and analysis decisions regarding patterns between teachers’ facilitation
of discourse during instructional delivery and students’ approach to completing proficient-level
math learning activities independently were informed by referencing Hattie’s (2008) Visible
Learning framework. Its emphasis on the significant effects of instructional practices such as
teacher clarity, facilitating discourse, implementing formative assessments, and providing
feedback on student achievement guided the design of the instrument used to analyze student

work collected at the end of lessons.
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Project Questions

After examining FMS academic structures and instructional expectations, reviewing
evidence of low student math proficiency, and considering relevant literature, | used the

conceptual framework to develop the following project questions:

e How can FMS math teachers adjust their facilitation of discourse to better engage
students in metacognitive practices that align with the rigor of the state of Alabama
learning standards during lessons?

e How can FMS math teachers adjust their facilitation of discourse when implementing a
gradual release of responsibility of learning to support students’ application of thinking

strategies when completing proficient-level math practice tasks independently?

Addressing the first question was essential for helping FMS math teachers identify and
effectively implement discourse strategies that engage students in mathematical thinking and
reasoning needed to demonstrate math proficiency. Pursuing the second question was essential
for identifying teacher facilitation practices associated with FMS students’ application of thinking
strategies to navigate the steps of proficient-level math problems. | inferred that addressing both
questions would produce information that supports the interpretation of the findings and the
development of recommendations aimed at strengthening FMS math teachers’ facilitation of

discourse to improve students’ math proficiency.

Project Design

This project employed a single-case study design to examine the project questions
thoroughly. Throughout it, | focused on analyzing three FMS seventh-grade math teachers’
facilitation of discourse during the opening and guided practice phases of lessons, as well as
their students’ approach to completing math activities independently. | conceptualized facilitation

of discourse as a teacher’s use of language (e.g., academic and student-centered) and
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instructional resources to communicate, collaborate, and construct meaning and purpose in
ways that foster metacognitive learning. The opening phase of a lesson was framed as the first
10 minutes of instructional interaction, during which a teacher establishes the learning goals and
practice. | framed guided practice as the instructional phase in which teachers explain, model,
assess students’ understanding, and provide feedback to prepare students to apply key
concepts and strategies to complete independent activities. The project’s questions and the
aforementioned concepts, the facilitation of discourse, and the opening and guided practice
phases of a lesson served as references for data collection and analysis, for extracting findings,
and for presenting recommendations.

The project lasted ten weeks, specifically the pre-planning week for FMS staff and the
first nine weeks of the school year. Its implementation involved collecting data across three
phases: preliminary (initial data collection), main (implementation), and post-implementation.
Figure 2 details the timeline of the data collection and analysis process implemented during the

project.

Pre-Planning Week 4 Week 6 Week 8
5] | July30-Aug.8 [H] Aug.8-22 | Sept.3-5 ]| Sept. 15-19
o | Informed consent B | Participate invitual M | Participate invirtual | Participate in virtual
4 | forms ]| coaching session [ | coaching session ¥§ coaching session
13 | Lesson plan © o )
submission
Week 3 Week 5 Week 7 Week 9
81| Aug. 11-15 g Aug. 25-29 | Sept. 8-12 ]| Sept. 22-25
O P £ .
% Teach lesson ]| Submit lesson plan E: Submit lesson plan i | Submit lesson plan
t=4 | Share lesson plan 4| Teach lesson ] | Teach lesson § Teach lesson
| Share video S | submitvideo &) | Submit video (6] | Submitvideo
Share student work Submit student work Submit student work Submit student work

Figure 2

Project Implementation Timeline: Data Collection and Analysis

23



Data Collection

| prioritized collecting lesson plans, student work from independent math activities, and
videos of teachers delivering instruction (teacher-submitted videos). Lesson plans provided
insight into participants’ approaches to incorporating discourse into daily lessons. At the same
time, student work revealed the extent to which students apply information from guided practice
to completing independent math activities. Teacher-submitted videos (TSV) enabled real-time
observation of teacher-student and student-student interactions during math lessons.

| also focused on gathering data about the support participants receive to enhance their
teaching practices. Specifically, | collected information on instructional support systems to gain
insight into how school leadership assists teachers. Collectively, these sources highlighted
complementary perspectives on teachers’ pedagogical practices, students’ engagement in

learning, and the alignment of instructional support with teachers’ needs.

Initial Data

Below is the table for Figure 3, listing the three initial data collection methods used

during pre-planning and week one of the school year, along with their alignment with the project

questions.
Data Collection Method Project Questions
Analyzing math lesson plans Q2 - Support students’ application of
concepts and thinking strategies
Analyzing videos of teachers facilitating Q1 - Engage students in learning

discourse during a math lesson

Analyzing student work Q2 - Support students’ application of
concepts and thinking strategies

Figure 3

Three Initial Data Collection Methods
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At the start, an overview video of the project and its implementation timeline was
emailed to potential Florence Middle School (FMS) math teacher participants during the pre-
planning week, along with the link to the informed consent form. After watching the videos,
consenting teachers completed the consent form using the provided Google links. Their next
step was to select a lesson from the first, second, or third week of school to focus on in their first

coaching cycle. After selecting the lesson, they videotaped themselves delivering instruction.

Out of respect for the multiple time-consuming demands that participants have as
teachers, the project design integrated tasks into their existing job responsibilities. Using a
submission process coordinated with the FMS principal, teachers submitted the following for the
lessons they selected during the project: a draft of the lesson plan, samples of student work,
and a video of them leading instruction during the lesson. During the project, teachers
participated in three coaching conversations. These tasks provided data to examine teachers’
instructional planning and facilitation practices and students’ engagement during class and

independent work.

Lesson Plans

During planning time, participating teachers, with the instructional coach's assistance,
collaborate to design lesson plans. Before teaching the lessons, participating teachers make
instructional adjustments to meet students' specific needs. For the project, | used three
collaborative plans to collect data on teachers’ methods for planning discourse as they make
instructional adjustments to lesson plans. In all, | examined six lesson plans.

The overview video emailed to teachers at the start of the project provided instructions
for selecting a lesson to serve as the focus of videotaped lessons. The criteria for selecting a
lesson were that it be aligned with grade-level learning standards and not be a lesson designed

exclusively for reviewing previously learned information or for administering a summative
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assessment (e.g., a test or quiz). | used this method to ensure that the selected lesson
represented authentic facilitation of discourse and teacher-student and student-student

interactions during math instruction.

Teacher-Submitted Videos

Observational data related to participating FMS math teachers’ discourse facilitation
during lessons were collected using video technology. Using video observations allowed me to
observe authentic teacher-student and student-student interactions and behaviors during
lessons. In addition, using this method enabled me to observe a single lesson multiple times
and use video playback controls (rewind, pause, fast-forward) for in-depth analysis.

The videoing process involved teachers using an iPad to record themselves leading
instruction. The iPad was placed in a stationary position to capture the front view of the
classrooms. Employing this method enabled teachers’ actions, such as using the whiteboard as
an instructional tool for facilitating discourse, to be observed. It also allowed for observing
students’ interactions with their peers and the teacher. In some cases, the iPad's position
obstructed views of students’ reactions to teachers’ facilitation of discourse.

Two teachers submitted three videos. One teacher submitted two. In total, | observed
four hours and forty-nine minutes of teachers leading instruction. The submitted videos provided
authentic insight into the participating FMS math teachers’ facilitation of teacher-student and

student-student discourse during lessons.

Student Work

After each recorded lesson, participants collected corresponding student work,
converted it into a digital format, and submitted it to the project’'s Google folder. The names of
students were redacted from documents (e.g., worksheets) to protect their privacy and
confidentiality. Participants submitted samples of four students’ work three times. | analyzed a

total of twelve work samples.
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In alignment with FMS instructional protocols and expectations, the submitted student
work samples came from the Math Ready curriculum, a school and district-approved
instructional resource. The samples represent students' efforts to demonstrate an
understanding of standards-based math concepts. This method enabled analysis of the
association between teachers’ facilitation of discourse during guided practice and students’

approach to completing independent math tasks.

Instructional Coaching

| designed the project so that each participating FMS math teacher would participate in
three 30-minute voluntary virtual instructional coaching sessions (VICS) during their planning
time or after school. This method involved them using Calendly, an online scheduling resource,
to schedule dates and times. The table for Figure 4 documents the overall participation in VICs

during the project.

VIC One VIC Two VIC Three
Teacher One X X X
Teacher Two X
Teacher Three X X X

Figure 4

Teacher Participation in Voluntary Virtual Instructional Coaching Sessions

The first purpose of this aspect of the project was to collect data about participating FMS

math teachers’ perceptions of the role discourse plays in student learning and practice.

Therefore, during the first half of each of their initial VICs, | conducted a 15-minute interview.
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The interview questions addressed the role discourse plays in engaging students in learning
and practicing math (Zepeda et al., 2018; Wong & Liem, 2021).

The second purpose was to collect data on their experiences facilitating discourse, with
the intention of engaging students in completing independent mask activities (Wong & Liem,
2021). Considering this, the second half of the initial VIC sessions and the entirety of those that
occurred during the project focused on opportunities to build on strengths in facilitating

discourse. Figure 5 illustrates the cycle of actions for implementing VICs during the project.

Teacher
submits lesson
plans, video,
and student
work

Researcher
Teacher and examines
researcher submitted
meet for thirty lesson plans,
minutes VIC video, and
student work

Lesson plans,
Teacher videos, and
reviews student work
instructional used to create
coaching video an instructional
coaching video

Figure 5

Cycle of Actions for Implementing Voluntary Virtual Instructional Coaching Sessions

| examined teacher-submitted lesson plans, videos, and student work in preparation for

VICs. The project questions served as references for taking notes during this process and for
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planning the focus of VICs and creating instructional coaching videos that | emailed to teachers
before or after VICs. Highlights and opportunities to engage students in learning, as observed in
teacher-submitted videos and student work, were used as speaking points in the instructional
coaching videos (Bambrick-Santoyo, 2010 and 2016; Wong & Liem, 2021).

| conducted VICs to support participants in building on the strengths they demonstrated
in lesson plans and teacher-submitted videos for facilitating discourse. The project employed
the following instructional practices as references for conducting VICs: Direct and indirect

communication, use of instructional tools, emphasizing behaviors, and reinforcing behaviors.

Collaboration with the Math Instructional Coach

The FMS math instructional coach served as the point of contact throughout the project.
We met virtually once a week for fifteen to thirty minutes. During the initial meeting, | interviewed
her to get information about her perceptions of the role discourse plays in engaging students in
math learning and practice. All other weekly meetings focused on the participating FMS math
teachers’ experiences facilitating discourse during instruction and on the logistics of submitting
lesson plans, teaching videos, and student work to the Google folder for data collection.

During weeks seven and eight of the project, | used Zoom to observe her facilitate
common planning time (CPT) with the participating FMS math teachers. Using this method
allowed me to collect data regarding the planning of learning goals, guided practice, and

independent practice. The CPT field notes detailed collaborative planning.

Data Analysis

Figure 6 illustrates the project design rationale for analyzing the data. It represents a
cycle that starts with planning, the instructional practice that involves determining teacher

actions to advance students toward learning goals and assessing their understanding. The cycle
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continues by examining instructional delivery by focusing on teachers’ communication and
interactions with students during math lessons. The next focus is student practice. Specifically,
students’ application of what they learned and practiced during guided practice to independently
complete proficient-level math learning activities. | applied the analysis of data from this stage of
the project design rationale to provide participants with suggestions for planning how they open

lessons and facilitate discourse during guided practice.

Instructional
Planning

Instructional
Delivery

Figure 6

Project Design Rationale

Lesson Plan Analysis

After participants submitted the initial lesson plans (initial data) during the first week of
the project, | used a project-based cycle for them to submit ensuing lesson plans. It involved
analyzing lesson plans to develop feedback and suggestions for facilitating discourse across

different phases (opening and guided practice) of a lesson sequence. | shared the feedback and
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suggestions with participating math teachers via voluntary virtual instructional coaching
sessions (VICS) or instructional coaching videos. Subsequently, | analyzed lesson plans for
evidence of instructional strategies for facilitating discourse. Specifically, the analysis focused
on how participants (teachers) planned their discourse to introduce lesson learning goals,
explain and model, and formatively assess students’ understanding, and to prepare students for
independent practice.

The Planning Discourse Analysis Rubric (PDAR), an instrument designed using the
Metacognitive Support Framework protocol (MSF), was used to analyze lesson plans (Zepeda
et al., 2018). The following elements of the MSF were the foundations for the design of the
PDAR:

e Metacognitive knowledge (personal, strategy, and conditional)

e Metacognitive skill (planning, monitoring, and evaluating)
Using the PDAR enabled an in-depth analysis of the extent to which participants designed
lessons to engage students in thinking. Its alignment with the metacognitive knowledge and skill
elements provided an ideal structure for examining how teachers planned the communication of
concepts, the methods for implementing formative assessments during a lesson, and the

dynamics of student practice.

Teacher-Submitted Videos Analysis

| analyzed teacher-submitted videos (TSVs) to identify themes related to teacher-student
and student-student interactions and discourse. The analysis focused on interactions between
participating FMS math teachers and students during the opening of a lesson, teachers’

facilitation of discourse as they gradually released responsibility for learning (GRRL) to
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students, and the level of metacognitive skill (planning, monitoring, and evaluating) used during
lessons (Saligumba & Tan, 2018; Zepeda et al., 2018).

The opening of lessons was analyzed using the Ned Flanders Interaction Analysis
System (NFIA), an instrument designed to analyze teacher-student interactions and identify
themes related to the dynamics of communication during instruction (Flanders, 1966). | used
NFIA to analyze teacher-student communication that occurred during the first 10 minutes of
math lessons. The teacher's communication, the focus of this approach, included asking
questions, lecturing, giving directions, building on students’ responses, and praising them.
Student communication, such as responding to teachers’ questions, asking questions, and
expressing relevant ideas, was the second focus. Every three seconds of the first ten minutes of
teacher-submitted videos (TSV) were analyzed using these aspects of teacher actions and
student communication to code interactions. The decoding process involved the following steps:

e Recording interactions in sequential pairs

e Using the Interaction Matrix Table (IMT) to tabulate sequential pairs

e Interpreting the IMT to create bar graph representations of ratios for teacher talk, student
talk, indirect talk, and direct talk

Participating FMS math teachers’ facilitation of discourse during GRRL was examined
using observation notes taken while viewing the TSVs (Saligumba & Tan, 2018; Zepeda et al.,
2018). This process involved viewing a total of eight TSVs for analysis. After viewing all the
videos, | organized the observation notes from them to represent initial and concluding data,
coded them, and analyzed them for themes regarding teachers’ facilitation of discourse.

Additionally, | used the Metacognitive Support Framework protocol (MSF) to analyze
transcripts from the TSVs (Zepeda et al., 2018). This analysis focused on which metacognitive

features from the MSF characterize the communication of participating FMS math teachers as
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they lead instruction during lessons. | used the MSF to code transcripts and determine themes
for analyzing the following instructional practices:

e Informing students about the learning goal(s) for the lesson

e Explaining mathematical concepts related to the learning goal(s)

e Modeling mathematical practice

e Using formative assessments (checks for understanding) to monitor students’ progress

toward the learning goal(s).

Preparing students to complete independent practice tasks
To identify themes in teachers’ facilitation of discourse related to these practices, | analyzed

students’ application of concepts and math strategies to complete independent learning tasks.

Student Work Analysis

Twelve student work samples were analyzed to identify themes related to participating
FMS math teachers’ facilitation of discourse when implementing a gradual release of
responsibility for learning on students’ efforts to complete math tasks independently. | created
two Student Work Analysis Rubrics (SWAR) to conduct this process. | designed SWAR1 to
analyze student work involving math word problems and SWAR2 to analyze student work
involving math expressions or equations. Both included strategic thinking, thought process, and
perception of practice as elements. The distinction between the two is that the element for
analyzing students’ initial thought process is called task analysis for SWAR1 and interpretation

for SWAR2.

Instructional Coaching Data Analysis

Analysis of transcripts from voluntary virtual instructional coaching sessions (VICS)

served two purposes: to compare participating FMS math teachers' and FMS leadership
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perceptions of effective discourse during a lesson, and to identify themes in participating FMS
math teachers’ perceptions of how to facilitate discourse. Comparisons between FMS teachers
and leadership perceptions of effective discourse during a lesson were made by coding the
interview transcripts and analyzing them for similarities and differences. | used an inductive
coding method to analyze teachers’ statements, questions, and responses during VICS. Figure
7 shows themes and subthemes that reoccurred during coding. This method enabled me to
code and analyze transcripts from instructional coaching sessions to identify themes regarding

participating FMS math teachers’ perceptions and experiences facilitating discourse.

Theme | Subtheme
Recognizing appropriate times to check Opportunities to collect real-time data that
students’ understanding (formatively assess) inform instructional steps

Students’ ability to follow and comprehend the | Frameworks that support metacognition
steps to standards-aligned math tasks
determines their engagement in independent
practice.

Figure 7

Coding: Reoccurring Themes and Subthemes

Math Instructional Coach Collaboration and Common Planning Time Data Analysis

During weeks five and six of the project, | recorded meetings with the math instructional
coach (MIC). Additionally, to identify themes regarding participating FMS math teachers’
strengths in facilitating discourse during lessons, | compared the transcripts from these

meetings with the observation notes from teacher videos and instructional coaching transcripts.
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| used inductive coding to code videos of common planning time meetings between the
MIC and participating math teachers. The common themes that reoccurred during my analysis
of their conversations about planning and facilitating lessons were anticipating student
misconceptions, assessing students’ understanding, and students’ progress toward standards

mastery.

Findings

Three findings emerged from my application of the conceptual framework and project
design rationale during the analysis and interpretation of the collected data. A common theme
across all is that participants’ (teachers') actions were associated with shifts in student

engagement in metacognitive learning and practices.

Student engagement in metacognition co-occurred with instances in which teachers
(participants) emphasized metacognitive discourse during guided practice.

Overall, FMS staff (principal, math instructional coach, and participants) who were
interviewed value teachers’ facilitation of discourse as essential for engaging students in
learning and transferring the responsibility of learning to them. This is likely a result of the FMS-
ILT diligence in supporting teachers in performing their job responsibilities in alignment with the
school’s vision for quality instruction and student engagement. Nevertheless, the principal, math
instructional coach, and participating teachers’ responses to interview questions asking them to
describe the actions teachers and students take when discourse is facilitated effectively during
guided practice were not parallel. In addition, except for the principal's responses, the other
responses did not consider the rigor of learning standards as a reference for engaging students
in metacognition during guided practice. Some examples of their responses that described

teacher actions were, “the teacher is walking around observing how students work” and “the
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teacher is pointing out the correct steps to solving a problem”. Two examples of their responses
that describe student actions when the teacher facilitates discourse during guided practice are
“talking to a partner about their approach to solving a problem” and “paying attention and taking
notes”. Data indicated that teacher and student actions aligned with these responses during the
initial analysis of participants’ facilitating discourse during lessons. Specifically, Ned Flanders
Interaction Analysis System (NFIAS) and Metacognitive Support Framework (MSF) protocol
data from initial teacher-submitted videos (TSV) indicated that teachers did not implement the
following practices related to facilitating discourse during guided practice (Flanders, 1966;

Zepeda, 2018):

e Explicitly communicate learning goals and activities at the start of a lesson.
e Model thinking using an exemplar problem or question
e Engage students in math practice that involves planning, monitoring, and evaluating their

efforts to respond to a problem or question

Teacher and student statements below made during guided practice highlight changes in
students’ metacognitive engagement associated with instances of participants facilitating
metacognitive discourse during guided practice. They are patterns that emerged from analyzing
TSV transcripts. Figure 8 represents teacher and student communication from initial analysis
and before | shared coaching suggestions during voluntary virtual instructional coaching (VIC)
sessions. It shows examples of teachers using direct task instructions to engage students in

learning.
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Relevant Metacognitive
Discourse SkKill

Teacher Communication

Student Communication

Planning

“Take your time and read the
problem. Then answer it.”

“Is this for a grade?”

Evaluating

“Talk to your partner about
what they did to solve the
problem.”

“What answer did you get?”

Monitoring

“Make sure you follow the
steps for solving the
problem.”

“I'just put this number with
this number...”

Figure 8

Teacher and Student Communication Before Voluntary Virtual Instructional Coaching Sessions

Conversely, Figure 9, which shows the adjustments participants made to their communication

after receiving coaching suggestions during VICs, provides evidence of metacognitive discourse

that emerged. As suggested by Boden et al. (2019) and Zepeda et al. (2018), research on the

impact of metacognitive discourse on student learning shows shifts in students’ engagement in

thinking and in their focus during guided practice. These quotes represent teacher-student and

student-student discourse that prioritize task analysis, thinking through problem-solving

processes, and reflection on one’s practice.
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Relevant Metacognitive Teacher Communication Student Communication

Discourse Skill

“So, we'’re going to have this “How many feet is from
complex problem. It's going 8,350 ft above sea level to
Planning to have more than one part 14,500 ft?”
to it. So, the first thing we'’re
going to need to find is
what?
“... talk them through your “But then | compare it to see
thought process about how if you change the fraction.”
Monitoring you would solve this
problem.”
“Ask yourself, does my “What | did was | wrote 5.4
answer make sense? If not, times and added it all up.”
Evaluating then you’'ve made a mistake
somewhere, and we can
correct it.”

Figure 9

Teacher Communication after Participating in Voluntary Virtual Instructional Coaching Sessions

For Figure 9, the Planning example shows how a participating teacher’s emphasis on
analyzing word problems for context before attempting to solve them helped a student identify
the central idea of a word problem. Students’ engagement in thinking about math concepts and
processing contextual information was visible when teachers implemented this practice. The
Student Actions quote for monitoring is a statement made by a student who was explaining his
approach to solving a problem to a fellow student. This shows how the teachers’ discourse
during the guided practice directed students' application of concept-specific language and
strategies to solve math problems. It demonstrates students acting as learners and contributors
to learning during math instruction. The teacher and student quotes in the Evaluating section

occurred after the teacher had given students time to solve a word problem independently. They
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show that teachers’ framing of the evaluation or review of work processes after attempting to
solve a problem is associated with students’ communication becoming more math- and task-

specific during this process.

Students’ application of thinking strategies during independent practice coincided with
moments when teachers modeled metacognitive skills during guided practice.

Throughout the project, participants demonstrated instructional strengths in using the
Math Ready curriculum's lesson structure and resources to facilitate discourse. Furthermore,
analysis of lesson plans and observation notes from common planning indicate that they
prioritize engaging students in learning that aligns with the expectations of the state of
Alabama's middle school math standards. However, observations of initial teacher-submitted
videos revealed that their facilitation of discourse during guided practice did not prepare

students to engage in independent practice by taking the following metacognitive steps:

e Planning an approach to solving a math problem or equation
e Monitoring their practice

e Reviewing their work

This is associated with initial work samples from independent practice that showed that all
students made efforts to solve basic or partially proficient-level problems; however, several
students skipped proficient-level problems that required multiple steps. In week three of the
project, | addressed this during VICs and in coaching videos. Figure 10 illustrates the participant
instructional actions that | observed more frequently starting at week four of the project. It shows

how they began incorporating modeling metacognitive skills into their facilitation of discourse
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during guided practice. In addition, it shows that students’ use of thinking strategies is

associated with teachers' explanations and modeling of thinking strategies.

Teacher Actions

Establish focus for learning
and practice

Model ...
* task analysis
+ determining a strategy
* applying the strategy
* reviewing work

Figure 10

Student Practice

Evidence of
metacognitive skill
practice:

* Planning
* Monitoring
* evaluation

Participant Actions that Occurred More Frequently Starting at Week Four

Analysis of student work from weeks four through nine revealed that several students

attempted to apply information from teachers’ modeling to complete proficient-level independent

math tasks involving multiple-step questions. Appendixes A and B show the difference between

student work associated with no teacher modeling during guided practice and student work

associated with teacher modeling during guided practice.

When teachers explicitly communicate the goals for learning and practice, students

show interest and eagerness to demonstrate their understanding of math concepts.

Analysis of initial TSVs revealed that each participant followed standard practices for

engaging students in learning. Their implementation of warm-up routines and student discourse



strategies aligned with the Math Ready curriculum's structures. | noticed that their abilities to
implement these instructional practices were setting the stage for metacognitive discourse and
practice. However, participants did not explicitly inform students about learning goals and
formative assessments at the start of lessons. An example of teacher communication at the
start of a lesson is: “Today we are going to work on multiplying fractions.” Such communication
at the start of a lesson leaves out essential information that provides students with directions for
engaging in learning. Thus, in the lessons initially observed, the data suggest that student

engagement in learning was compliant.

When instructed, students paid attention to the teacher during guided practice, but they
rarely demonstrated active learning behaviors such as asking math-related questions and
explaining their reasoning or thinking. Further, in my initial analysis of participants’
implementation of checks for understanding as they facilitated discourse during guided practice,
| observed that students’ participation was limited to discussing whether a response to a math
problem was correct. In addition, | observed that participants could assess the understanding of
at most three students and then infer the understanding of the entire class from their responses.
| applied these initial observations to creating coaching videos and making suggestions during
VICs. To help participants leverage learning goals and formative assessments to engage
students in learning, | tailored suggestions to their instructional strengths identified in the initial
data. An association between participants’ explicit communication of learning goals and
formative assessments and the degree to which students were interested in demonstrating their

understanding, emerged during my analysis of participants’ application of suggestions.

The following is an example of a participant's communication during week four after she

participated in a VIC that emphasized efficiently starting a lesson: “Today’s goal is for you all to
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be able to apply what you know about fractions and decimals to solving math problems that
involve multiplication and division. At the last part of class, you are going to attempt to solve
three of these types of problems independently. So, as we are working, pay attention to how
strategies are used to solve them. This will help you when you have to do them on your own.”
Other participants demonstrated similar communication to establish the lesson's focus at the
start. Based on TSV analysis, this practice is associated with increased student interest in
learning and participation. While these are positive outcomes, they revealed the need to
diversify opportunities for all students to respond to checks for understanding during guided
practice. Students who expressed frustration because they did not have the opportunity to
demonstrate their understanding and receive feedback highlighted this need. Subsequently,
analysis of student work samples revealed that students who accurately applied thinking
strategies to complete proficient-level math tasks independently received individualized
feedback. In contrast, those who inaccurately applied thinking strategies did not receive

feedback on their practice.

Summary

Overall, when teachers facilitated discourse by communicating learning goals, explicitly

explaining concepts, and modeling the application of strategies and the thinking involved in

solving a math problem, students’ efforts to complete independent math activities reflected their

thinking and strategy application. These findings suggest that strategic teacher discourse—
rooted in metacognitive awareness—can enhance students’ engagement in thinking when

completing during independent practice.
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Limitations

The data highlight findings related to the project's questions. Nevertheless, school
leaders and educators must consider the project's limitations. First, | conducted independent
analyses of lesson plans, TSVs, and student work. Specifically, my expectations and beliefs
about facilitating discourse during guided practice and the evidence of student thinking
demonstrated in the completion of independent math tasks influenced all observations and
interpretations made during the project. This may have caused researcher bias, potentially
influencing objectivity. Second, while | gained valuable insights from the number of times |
analyzed participating teachers' submitted videos, these analyses do not fully reflect teachers’
abilities and the circumstances that may influence their practices. All TSVs were submitted
during the first two months of the school year, a period when teachers are getting familiar with
students’ personalities and abilities. It is reasonable to assume that as teachers continue to
lead instruction, analyze student work, and participate in collaborative planning throughout the
school year, they will adjust their facilitation of discourse. Finally, the school district provides
teachers with training and coaching on using the Math Ready curriculum as a source for
planning and delivering instruction. Therefore, it is possible that the school district’s
expectations for leading instruction were influencing teachers' actions and communication

observed in the TSVs.

Researcher Positionality

As an instructional coach and educator with experience in middle and high school
settings, | drew on my understanding of instructional practices and student learning needs to
interpret classroom interactions, academic data, and student engagement. While this
perspective helped me recognize nuances and gain valuable insights into the problem of
practice, it may also have introduced bias into my analysis of participants’ instructional practices

and students’ performance on independent work.
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| acknowledge that my beliefs about effective instruction, the role of discourse in
learning, and the importance of foundational mathematical understanding influence the
questions | asked, the data | prioritized, and the conclusions | drew. To address potential
biases, | relied on systematic data collection methods and continually reflected on how my

assumptions might influence the project's implementation and my analysis.

Recommendations

| applied the strengths | observed in participants’ instructional planning and delivery to
develop recommendations to enhance their facilitation of discourse during the guided practice
phase of lessons, ensuring it aligns with the rigor of state math standards. Further, | considered
FMS academic structures and instructional expectations to ensure the recommendations'

relevance and feasibility.

FMS leadership and teachers should collaborate to develop a common definition of
teacher-facilitated discourse and an instructional support rubric to observe it in practice
during math lessons.

The FMS-ILT should build on changes associated with co-occurrences of participants’
use of metacognitive discourse during guided practice and students’ engagement in
metacognition. This can be done by collaborating with FMS teachers to create an actionable
definition that establishes a common understanding of teacher-facilitated discourse. Further, the
FMS-ILT and teachers should use the definition to create an instructional support rubric
designed to observe teacher and student actions during math lessons. Applying teacher- and
student-centered approaches to designing and using such a rubric has the potential to enhance

and sustain math teachers’ metacognitive discourse practices and students’ engagement in
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metacognition as they learn and practice. The following metrics related to facilitating discourse

during lessons are examples of indicators for developing the rubric:

e Alignment with Learning Target e Modeling metacognitive skills
(planning, monitoring, and evaluating)

e Use of academic language e Assessing Students’ Understanding

e Framing Purpose for Practice e Providing Feedback

These indicators align with instructional practices shown to positively affect student academic
growth (Moss & Brookhart, 2012; Hattie, 2008; Richhart, 2015).

A potential issue FMS-ILT should consider with this recommendation is that teachers
may perceive it as an evaluation method rather than instructional support. Such perceptions
could influence whether teachers demonstrate authentic or performative instructional practices.
The FMS-ILT's current use of the “Driven by Data” and “Getting Better Faster” frameworks to
coach teachers should inform the use of the teacher discourse facilitation rubric as a school-
based guide for supporting teachers in engaging FMS students in learning (Bambrick-Santoyo,
2010, and 2016). Designing and preparing to use such a rubric should involve the following

actions:

e Developing indicator details that align with FMS academic structures and instructional
expectations

e Determining what teacher and student actions related to facilitation and engagement in
learning look like during a math lesson.

e Developing observation protocols

e Determining feedback protocols and follow-up support
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e Training teachers to use the rubric to conduct peer observations

FMS leadership and teachers should collaborate to create a practice-based framework
that teachers use to model task analysis and thinking progression, and students use to
complete math learning tasks.

Based on evidence that students engaged in metacognition during independent practice,
which is associated with participants’ facilitation of discourse involving thought progressions for
solving proficient-level math problems, the FMS-ILT should collaborate with teachers to create a
practice-based framework (PBF). | recommend a design that supports teachers in facilitating
metacognitive discourse during guided practice and provides students with a metacognitive
structure for independent math learning activities. The PBF should consider the Metacognitive
Support Framework skills (planning, monitoring, and evaluating) and include the following

practices as guides for thinking through solving proficient-level math problems:

e Analyzing a math task before attempting to solve it

e Identifying the central idea of the math task and supporting contextual information
e Determining an appropriate strategy

e Applying the strategy to completing the math task

e Reviewing one’s thinking process and strategy application

The FMS-ILT and teachers have worked to establish an exceptional school culture that
emphasizes positive behavioral norms and expectations. Therefore, the FMS-ILT and teachers
should align the design, introduction, and implementation of the PBF with existing culture-
building efforts and use it as an instructional tool. | suggest using FMS academic structures and

instructional expectations as references for design. Further, the FMS-ILT and teachers should
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use a symbol that embodies FMS school culture (e.g., the school mascot) to introduce the PBF.
Furthermore, to ensure it contributes to establishing and sustaining math classrooms as cultures
of thinking, it should be explicitly taught to students as a metacognitive tool that teachers and
students use to complete proficient-level math learning tasks. Figure 11 illustrates an approach
that uses the FMS mascot ( currently unnamed) to create a recognizable acronym that could

help students remember and apply the PBF.

FLORENCE
FALCONS

Read the problem carefully

Annotate the main idea and context clues

Determine the appropriate strategy
Apply the strategy to solving the problem

Review your work

Figure 11

Example of a Practice-Based Framework that Uses FMS Mascot

Some potential challenges to implementing this recommendation include teacher buy-in,

sustaining students’ use of the PBF, and its perception by other FMS subject-area teachers as a
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“math strategy”. FMS instructional expectations for engaging students in academic reasoning
and discourse could serve as guides for incorporating teachers’ voices into implementation and
training that support them in incorporating the PBF into their guided practice. Metrics related to
FMS instructional expectations for data-driven instruction could support teachers in using the
PBF as a framework for scoring student work and providing practice-based feedback. To
address potential challenges regarding the PBF being math-specific, FMS-ILT, and teachers
could coordinate efforts to cross-analyze it and the cognitive demands of proficient-level

learning tasks from all subject areas to determine its relevance in other courses.

FMS leadership and teachers should collaborate to design instructional strategies that
incorporate online platforms to assess (formatively) a diverse range of students’
understanding.

To sustain the interest and eagerness students displayed in the TSV analysis, the FMS-
ILT and teachers should collaborate to design instructional strategies that leverage digital
platforms to implement formative assessments. Teachers could upload Math Ready learning
activities to online platforms like Nearpod. This could expand teachers’ ability to assess student
understanding during guided practice, from checking only two or three students’ practice or work
to monitoring all students, allowing them to view students’ screens in real time as they work on
math problems. Furthermore, the correspondence tools associated with an online platform like
Classkick could allow teachers to provide students with real-time feedback on their work during
guided practice. This could enable teachers to collect data to inform their instructional planning

and facilitation of discourse.

A potential challenge when using digital platforms for formative assessments is students'

misuse of technology. Based on conversations with the FMS-ILT and participants, school-wide
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interventions were implemented at the start of the school year to improve students’ use of
technology, such as Google Chromebooks, during lessons. Before the interventions, some
students would turn to sites such as YouTube and ESPN.com rather than actively listening and
participating in lessons. Although this off-task behavior is still sometimes observed when
teachers use technology during lessons, the number of students who exhibit it has decreased.
The FMS-ILT and teachers should build on the interventions they have implemented to continue

improving student behavior when using technology to complete formative assessments.

Conclusion

FMS prioritizes equipping its students with the knowledge and skills necessary for
success in high school and future college and/or career pathways. However, math performance
data and administrative observations raised concerns about the extent to which students are
developing the level of math proficiency required by Alabama’s state standards. To better
understand instructional practices contributing to this challenge, this project examined how
teachers facilitate discourse during the opening and guided practice phases of math lessons
and how students apply what they learn during these phases to complete standards-aligned

tasks independently.

Overall, this project demonstrates that strengthening math proficiency at FMS depends
on a collaborative, teacher- and student-centered approach to enhancing instructional
discourse. The analysis of data sources revealed that teachers and students would benefit from

the following:

e Shared and clearly defined expectations of instructional discourse
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e A practice-based framework that engages teachers and students in metacognitive
discourse and practice
e Formative assessment strategies that involve using digital platforms to monitor students’

understanding of standards-aligned mathematical concepts.

Such efforts are vital for advancing students toward math proficiency, preparing them for the
increasing rigor of high school mathematics, and expanding their access to college- or career-

preparation opportunities.
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Appendix B: Student work associated with teacher modeling during guided practice
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Appendix C: Analysis of teacher interactions during the first ten minutes of class

Teacher and Student Discourse Goal
Teacher Talk Ratio (TTR) 60%
Indirect Teacher Talk Ratio (ITTR) 50%
Direct Talk Teacher Ratio (DTR) 25%
Student Talk Ratio (STR) 20%
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Appendix C: Analysis of teacher interactions during the first ten minutes of class
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Appendix D: Interview Protocol for FMS Stakeholders

1. Please describe the role that a teacher’s facilitation of discourse plays in supporting students
with learning complex math concepts.
2. Please describe the role that a teacher’s facilitation of discourse plays in supporting students

with developing skills for solving complex math problems.

-- Inform the teacher being interviewed about the shift to focusing on student engagement --

3. How might a teacher’s facilitation of discourse influence the extent to which students are
engaged in learning during a lesson?

4. Please describe the actions demonstrated by a teacher when discourse is being efficiently
facilitated.

5. Please describe the actions demonstrated by students when discourse is being efficiently

facilitated.

-- Inform the teacher being interviewed about the shift to focusing on scaffolding learning --

6. Please describe teacher communication that occurs when discourse is being facilitated at the
start of a lesson.
7. Please describe teacher communication that occurs when discourse is being facilitated

during guided practice.

-- Inform the teacher being interviewed about the shift to focusing on instructional practice --

8. What instructional strengths do you have that are associated with facilitating discourse to
prepare students for independent math practice?

9. What challenges do you face that are associated with facilitating discourse to prepare
students for independent math practice?

10. What aspect(s) of facilitating discourse during math lessons would you like to be supported

with?
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Appendix E: Planning Discourse Analysis Rubric

An analysis template for examining plans for incorporating and facilitating learning targets,

formative assessments, gradual release of the responsibility of learning, and student practice

during daily lessons.

1 2 3 4 )

Learning There is no responses to application of application of | application of

Target: evidence that a questions concept-specific concept- concept-

The lesson learning goal is knowledge specific specific

includes a planned. knowledge and knowledge,

standards- strategies language and

aligned learning learning

goal designed strategies

for analyzing

students' ...

when

completing

math tasks.

Formative There is no questions using application- application- application-

Assessment: evidence of a concept-specific | based questions | based questions based

A plan for plan for knowledge using concept- using concept- questions

checking for implementing specific specific using concept-

students' formative knowledge knowledge and specific

understanding assessments. strategies knowledge,

throughout the language and

lesson by strategies

engaging them

in responding

to...is

included.

Guided There is no explaining explaining explaining using an

Practice: evidence of a content-specific | content-specific | content-specific exemplar to

Teacher plan for information thinking thinking model content-

actions such as facilitating processes processes and specific

... are planned guided practice. strategy thinking

to prepare application processes and

students for strategy

independent application

practice and/or

collaborative

learning.

Student There is no independent independent independent independent

Practice: evidence of a practice practice that practice and practice and

Opportunities plan for involves strategy peer peer

for students to engaging application interactions that interactions

engage in ... students in involve that involve

are represented independent discourse and discourse,

in the lesson practice. strategy strategy

plan. application application
and reflection
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Appendix F: Student Work Analysis Template: Math Word Problems

0 10 15 20 25
Task Analysis did not determined annotated annotated annotated
Student work engage in their focus for | concept- concept- context clues
indicates that the | task practice specific specific details, | and concept-
student ... analysis details and paraphrased specific details,
before determined information, paraphrased
attempting to their focus for | and information, and
complete a practice determined determined their
learning task. their focus for | focus for practice
practice
Strategic prioritizing applying applying a applying applying relevant
Thinking getting the concepts to learning relevant concepts to
A student’s correct solve a math | strategy to concepts to determine a
attempt to answer. word solve a math determine a learning strategy
complete a problem. word problem. | learning for solving a
learning task strategy for math word
shows signs of solving a math | problem after
word problem. | considering
alternative
learning
strategies.
Thought an attempt a progression | a progression | a step-by-step | a step-by-step
Process to respond that shows that shows progression progression that
Evidence of a to the application of | application of | that shows shows
student’s learning concepts. concepts and | application of application of
thinking is task. learning concepts and concepts and
represented by strategies. learning learning
strategies. strategies,
reviewing work,
and making
necessary
adjustments.
Perception of little to no an attemptto | an attemptto | an attempt to an attempt to
Practice effort apply apply apply concepts | apply concepts
Evidence of dedicated to | concepts to concepts and | and learning and learning
students’ completing completing learning strategies to strategies to
understanding of | aspects of aspects of strategies to completing all | completing all
the connection math word math word completing aspects of aspects of math
between practice | problems. problems. aspects of math word word problems
and learning math word problems. and annotations
growth is problems. that mark
demonstrated by focuses for
improving
knowledge and
skills.
Total
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Appendix F: Student Work Analysis Template: Math Expressions and Equations

the student ...
before starting

math
expressions

expressions
or equations

the
organization

0 10 15 20 25
Interpretation did not identified identified identified identified
Student work attempt to symbols in symbols and symbols and symbols, wrote
indicates that interpret math considered wrote down down the

the
organization

organization of
the structure of

calculations. or equations of the of the math
structure of structure of expressions or
math math equations, and
expressions expressions or | determined the
or equations equations use of a
strategy
Strategic prioritizing applying applying a applying applying
Thinking getting the relevant learning relevant relevant
A student’s correct concepts to strategy to concepts to concepts to
attempt to answer. solving math | solve math determine a determine a
complete a expressions expressions learning learning strategy
learning task or equations. | or equations. | strategy for for solving math
shows signs of solving math expressions or
expressions or | equations after
equations. considering
alternative
learning
strategies.
Thought Little to no a progression | a progression | a step-by-step | a step-by-step
Process attempt to that shows that shows progression progression that
Evidence of a complete application of | application of | that shows shows
student’s aspects of concepts. concepts and | application of | application of
thinking is math learning concepts and | concepts and
represented by expressions strategies. learning learning
or equations. strategies. strategies,
reviewing work,
and making
necessary
adjustments.

Perception of
Practice
Evidence of
students’
understanding of
the connection
between
practice and
learning growth
is demonstrated
by ...

little to no
effort
dedicated to
completing
aspects of
math
expressions

or equations.

an attempt to
apply
concepts to
completing
aspects of
math
expressions
or equations.

an attempt to
apply
concepts and
complete all
aspects of
math
expressions
or equations.

an attempt to
apply
concepts and
learning
strategies to
completing all
aspects of
math
expressions or
equations.

an attempt to
apply concepts
and learning
strategies to
completing all
aspects of math
expressions or
equations and
annotations that
mark focuses for
improving
knowledge and
skills.

Total
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