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ABSTRACT OF THE DISSERTATION  

 

A Principal’s Journey Into the Approach of Cognitively Guided Instruction (CGI) 

 

by 

 

Lisa Baggio 

Doctor of Education  

University of California, Los Angeles, 2021  

Professor Megan Franke, Chair  

 

This qualitative study developed a preparation series to prepare principals in the approach of 

Cognitively Guided Instruction (CGI) to support teachers in implementation. The series included 

six virtual sessions that prepared principals in understanding the “Why” behind CGI, the 

connection to the state standards, number sense routines, the unpacking/solving/share-out of 

story problems, and the analysis of student work. The series also included two site walkthroughs 

where the principals observed number sense routines and the unpacking/solving of story 

problems. During the walkthroughs, the principals were able to debrief together and identify 

strong feedback to provide teachers. Data collection methods included reflection exit tickets after 

each session, observations, document analysis after the walkthroughs, and one-on-one interviews 

with each participant at the conclusion of the study. Results from the study suggest that the 

preparation series was successful in preparing principals to support teachers implementing CGI. 

The findings revealed all participants had a perceived change in understanding around students’ 
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thinking and were able to identify key principled ideas of CGI. The study concluded principals 

need to work with their colleagues to be strong instructional leaders who learn with their 

teachers, place a focus on math, and understand how to support their staff with implementing the 

approach of CGI. Future research should focus on preparing principals and teachers together in 

the approach of CGI and creating a cohort-based model for support in implementation and 

sustainability.  
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CHAPTER 1: PROBLEM STATEMENT/INTRODUCTION 

This study aimed to develop a preparation series to support principals in becoming lead 

learners in the approach of Cognitively Guided Instruction (CGI). Specifically, a group of 10 

principals from a local Southern California school district participated in a qualitative study in 

which they attended a 6-week virtual workshop on CGI practices through an administrator’s lens. 

Until now, CGI preparation has primarily focused on teachers, which makes it challenging for 

principals to provide support in this work. The data collected in this study create a framework 

that provides principals with an understanding of ideas and strategies to support teachers in 

improving their math instruction through the approach of CGI. 

Initial Summary of the Problem 

Mathematics instruction is a constant challenge for teachers and students in the United 

States, which leads to a constructed achievement gap. Overall math proficiency was at 40% for 

fourth graders and 34% for eighth graders, as measured by the 2019 National Report Card 

(National Center for Education Statistics, 2019). According to the National Center for Education 

Statistics (2005), a gap in academic achievement in math persists between minority and 

disadvantaged students and their White counterparts. Further, gaps in mathematic achievement 

for urban students have not closed significantly over the past three decades (Flores, 2007). By 

eighth grade, 91% of African American and 87% of Latino students are not proficient in 

mathematics, as measured by the National Assessment of Educational Progress (NAEP; National 

Center for Education Statistics, 2019). These statistics stand in contrast with those of their Asian 

American and White counterparts (Peske & Haycock, 2006), with proficiency levels measured at 

53% and 63% for Asian and White students, respectively. In addition to the achievement gap, 

there are many other reasons why it was important to complete this study: Some people do not 
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like mathematics, some students struggle in mathematics, and many students are not pursuing 

STEM-related fields, particularly people of color, because of stigma they have around 

mathematics (Cornell, 1999). Education is struggling with preparing people to participate in 

society through the lens of problem solving, and more research is needed in this area. 

Compounding these problems is the transition for teachers to the Common Core Math 

standards—adopted in 2009 by 43 states—to help improve math proficiency (National Council 

of Teachers of Mathematics, n.d.). The mathematics standards are designed to address the 

problem of a curriculum that is “a mile wide and an inch deep” (Common Core State Standard 

Initiative, n.d.). The standards call for conceptual understanding of key ideas that are structured 

around the principles of place value and the laws of arithmetic. The sequence of topics outlined 

within the standards was created based on contemporary research about how students’ 

mathematical knowledge, skill, and understanding develops over time (Common Core State 

Standard Initiative, n.d.). School leaders need to support the challenges of adapting math 

practices to meet the Common Core Standards, yet leaders need to further develop their content-

based knowledge to provide that support. Studies have shown that principals need to be strong 

instructional leaders in order to improve math instruction and increase student achievement and 

teacher efficacy. This research demonstrates that leaders who prepare teachers properly will also 

improve the educational advancements of their students. Research has found an empirical link 

between school leadership and student achievement generally. 

A seminal study completed in 2004 by Leithwood et al. found that leadership was the 

second most important school-based factor in children’s academic achievement. The researchers 

also noted that there were few, if any, cases of troubled schools turning around without effective 

leaders. Another key study confirmed that an effective principal is critical to increased student 
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achievement and a positive school culture (O’Donnell & White, 2005). The research looked at 

the principal’s instructional leadership behaviors in correlation with student achievement. The 

study concluded principals should engage in staff development experiences that improve their 

understanding of the specific needs of both student and teacher.  

In 2010, the Wallace Foundation surveyed school and district administrators, as well as 

policy advisers, who all named “principal leadership” as the second most important factor in 

increasing student achievement (Simkin et al., 2010). It has been found that effective leaders 

focus on improving instruction by (a) incorporating research-based strategies, (b) initiating 

discussions about different instructional approaches, (c) providing feedback, (d) making time for 

teacher collaboration, and (e) providing and participating in professional development 

opportunities with their staff (Mendels, 2012). For teachers to adjust to CCSS in math, they need 

an instructional leader who has strong leadership content knowledge in the subject and 

understands students’ thinking as it relates to mathematical concepts.  

 Research has also proven that effective principals need support in developing leadership 

content knowledge (LCK). In 2003, Stein and Nelson completed a study that showed that a 

principal’s LCK affects their classroom observations, decisions about hiring teachers, the 

implementation of district-wide initiatives, and the nature of their communication with 

stakeholders about instruction. Stein and Nelson found that mathematics was an area of need 

because principals’ subject matter knowledge and strategies around mathematics learning and 

teaching were woefully lacking.  

Seven years later, Nelson sought to link principal content knowledge with student 

performance. In 2010, Nelson conducted a study on 485 elementary and middle schools in eight 

different states to measure the impact principals can have on math instruction and student 
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achievement. The study surveyed principals on two components: math knowledge for teaching 

and their math beliefs. The results showed that the higher a principal’s LCK, the stronger the 

instructional leader they were. In addition, the study indicated that the principal’s math 

knowledge and beliefs increased student achievement. Only a few principals were prepared to 

attend to students’ thinking and how instruction should intersect with that thinking. Nelson 

concluded student achievement will increase if the principal supports teachers in developing 

student-centered classrooms where students engage in math discourse and discovery with peers. 

Nelson recommended principals help create student-centered classrooms by attending 

professional development workshops focused on students’ mathematical thinking, observing 

math classes taught by expert teachers that focus on student thinking, and working with math 

coaches to further improve their own skills in the subject matter. A focus on student thinking in 

mathematics has proven successful over the past 30 years through research done in the approach 

of Cognitively Guided Instruction (CGI) (Carpenter et al., 1999). 

Cognitively Guided Instruction and a Focus on Student Thinking 

Cognitively Guided Instruction (CGI) is a proven research-driven approach to 

mathematics instruction that attends to students’ thinking and supports teachers in facilitating 

student engagement. CGI focuses in particular on (a) the development of students’ mathematical 

thinking, (b) instruction that supports that development, (c) teachers’ knowledge and beliefs, and 

(d) the way teachers’ practices are influenced by their understanding of students’ mathematical 

thinking (Carpenter et al., 2000). Numerous CGI studies have shown CGI to be an effective 

approach, helping teachers understand students’ thinking and using that understanding to meet 

the needs of the students. In the initial study completed by Carpenter and Fennema along with 

colleagues (1989), the researchers conducted an experimental study in first grade. They found 
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that learning to understand children’s thinking led to a fundamental change in the teacher’s belief 

about their practice, where the teacher became a facilitator of student knowledge and used 

questioning skills to develop a deep understanding of mathematical concepts within students. In 

addition, this seminal study on CGI showed that because CGI emphasizes problem-solving skills 

over computation, it led to a deeper understanding for students and teachers of skills required for 

success with Common Core Standards (Carpenter et al., 1989). 

Existing Interventions/Gap This Research Fills 

CGI is an approach that has shown success in increasing students’ math knowledge and 

teachers’ beliefs and practices for the past 38 years. The data have shown that if principals and 

teachers are prepared in CGI, it will effect positive change in mathematics for all stakeholders. 

Carpenter and Fennema summarized the results of a series of studies to highlight how CGI 

professional development supports positive changes in the relevant knowledge and beliefs of 

teachers, and how these changes lead to improvements in classroom instruction. This shows that 

we can improve teachers’ overall value to our students by helping them to understand children’s 

thinking (Carpenter & Fennema, 1992).  

Since this seminal study, much of the CGI professional development that has been 

studied has focused on teachers. There has been little research on educating principals in the 

approach of CGI. One study completed in 2004 by Carpenter and Franke examined a scale-up 

model for implementing CGI practices. This study referenced the importance of preparing 

principals in CGI. Carpenter and Franke found that CGI and teacher preparation alone do not 

lead to successful outcomes. Rather, it requires those involved within the organizations, such as 

the principal, to create opportunities for teachers to receive continued preparation and support in 

CGI practices. The study also mentioned that the principal was key to success in sustaining CGI 
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math practices. Carpenter and Franke concluded that further research is needed in this area. 

Therefore, my study examined the preparation of principals as lead learners in CGI practices. 

Ultimately, principals are key instructional leaders and need to receive preparation in approaches 

such as CGI to support teachers to improve math instruction and increase student achievement in 

mathematics.  

 Research Questions 

The present study sought to answer the following research questions: 

1. How do principals perceive that the 6-week CGI preparation series changed their 

thinking around children’s mathematical thinking and around mathematical practice? 

2. How do principals take up principled ideas of CGI in their walkthroughs? 

3. According to principals, how does the 6-week CGI preparation affect their ability to 

support teacher practice and their role in the process? 

Significance of Problem 

This research is significant because principals need to be prepared in student-centered 

math practices. Principals need to recognize that student engagement in mathematics comes in 

many different forms. Principals attending preparation sessions on the approach of CGI will 

increase their ability to support teachers in this process and ultimately provide students with the 

opportunity to take ownership of their own learning and showcase their math skills in many 

ways. Education has struggled for more than three decades to decrease the math achievement gap 

for students who are socioeconomically disadvantaged (Flores, 2007). A shift in mathematics is 

called for in the Common Core Standards, and utilizing an approach such as CGI successfully 

can assist in shifting math instruction. A preparation series for principals in CGI practices is 

needed to transform principals’ math leadership practices, allowing them to support teachers in 
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this journey. If successful, the preparation series can be replicated to provide effective 

professional development for principals and, ultimately, change math instruction for teachers and 

students. 
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CHAPTER 2: LITERATURE REVIEW 

The purpose of this study was to prepare elementary school principals in the approach of 

Cognitively Guided Instruction (CGI) to help them better support their teachers in improving 

math instruction and achievement. The need for preparation results from an array of studies 

showing that principals often have not had the opportunity to develop leadership content 

knowledge in the area of mathematics (Boston et al., 2017; Nelson, 2010; Stein & Nelson, 2003). 

This literature review first summarizes the problem of low achievement in mathematics. The data 

show striking and persistent low math achievement for all students. I then focus on the 

differences in performances of urban and ethnic groups, compared with suburban White groups, 

on state and national assessments. In order to better understand the disparity, I highlight the 

history of math instruction and reform efforts in the United States that have inadvertently added 

to low math proficiency. In the context of these efforts, I then discuss the success of Cognitively 

Guided Instruction (CGI) in improving and changing traditional math instruction to meet the 

Common Core Standards, improve student achievement, and honor students’ thinking. The final 

section reviews the need for principals to be instructional leaders to transform math practices at 

their school sites. This section includes research on the lack of preparation, the difficulty of 

providing content knowledge preparation, existing attempts, and significant benefits of principals 

having math content knowledge. 

The History of Instruction in the United States 

The history of mathematics and political reform has played a key role in shaping math 

instruction and achievement in the United States, beginning in the 1950s and 1960s with the 

“new math era” (Woodward, 2004). During this time, colleges and universities identified low 

levels of mathematics knowledge imparted by the K–12 education system (Woodward, 2004), 



9 

including the conceptual and computational knowledge needed for higher education. In addition, 

declining enrollment in math classes coupled with low achievement in mathematics suggested 

that the K–12 math education and curricula were out of date (Jones & Coxford, 1970; Kilpatrick, 

1992). As a response, federally funded university-based reform projects emerged. These projects 

emphasized concepts such as connecting math to everyday life in the elementary grades. The 

new math era was an attempt to introduce a formal understanding of mathematical principles and 

concepts from the early grades onward (Woodward, 2004). New math at first showed great 

promise in 1973, when the NAEP scores in mathematics showed the achievement gap narrowing 

for all subgroups by 3%. 

However, the new math initiative foundered in the late 1970s for various reasons, 

including the abstract nature of understanding how students learned math at the elementary level 

and, more importantly, a lack of professional development for teachers and principals in the K–

12 setting (Woodward, 2004). Teachers were tasked with reconceptualizing their own 

understanding of mathematics. This meant teachers needed to transform their teaching from 

direct instruction to being a facilitator of student knowledge (Woodward, 2004). Teachers 

needed to be prepared to understand the change, agree with the transformation, and enact the 

change but were provided little professional development in this area (Kilpatrick, 2012). This 

effort showed that then, as now, professional development is key to reform. Such efforts resulted 

in the failed implementation of new math, leaving mathematics instruction in its current state of 

producing low achievement in the K–12 sector and focusing on curriculum rather than student 

thinking (Kilpatrick, 2012; Moon, 1986; Woodward, 2004).  

As a result of the downfall of new math, new instructional practices emerged, leading to 

the back to basics movement in the 1980s (Moon, 1986). This movement was a formulaic way of 
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teaching that emphasized direct instruction in all subject areas. For instance, teachers completed 

a seven-step lesson plan that concentrated on teacher-centered instead of student-focused 

instruction. This movement was the opposite of new math because instruction was now teacher 

driven, rather than student centered, which resulted in confusion about what math instruction 

should look like in the classroom and low math achievement in the United States, as measured 

by the NAEP in 1978. NAEP scores showed a slight decrease in math scores from 1973 by 3% 

(Lagemann, 2002; Perie et al., 2005; Woodward, 2004). The role of the principal during this time 

was to ensure that teachers were adhering to this formulaic way of teaching and providing direct 

instruction to students (Lagemann, 2002). The back to basics movement lacked a collaborative 

culture, causing the principal to view student engagement as students listening and taking notes 

while their teacher instructed. 

The continuous changes in math instruction made it challenging for the United States to 

stay competitive with foreign powers and left teachers and administrators with the question as to 

what effective math instruction is. This led to states adopting different math standards and the 

creation of political reforms such as Goal 2000 and No Child Left Behind (NCLB) (2001). 

Legislators shifted focus from math understanding to an era of accountability. NCLB consisted 

of having all students in grades 3–12 tested in core subjects, and schools were evaluated based 

on whether students were making progress, with an achievement goal of 100% of students 

proficient by 2014 (Deming & Figlio, 2016). The principal’s role shifted again toward holding 

teachers accountable, not helping them to understand students’ thinking or incorporating the idea 

that math engagement can be observed in many ways. 

One of the most controversial elements from NCLB was the escalating sanctions for 

repeated failure to meet benchmark achievements. This was of grave concern to principals, who 
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paid the price for such sanctions. These sanctions often caused school leaders to steer the school 

away from teaching the standards and focus on test preparation to ensure that students were 

meeting the achievement goals. Predominantly, teachers utilized the back to basics teaching 

pedagogy and focused on teacher-centered instruction. Nonetheless, schools were unable to meet 

the lofty goal of 100% proficient students.  

As a reaction to the harsh accountability measures, 42 states gathered to adopt the 

Common Core Standards, with the hope of uniting states’ curriculum in both math and English 

language arts to increase student understanding and achievement in both areas (Porter et al., 

2011). The internationally benchmarked standards’ purpose was to create a national curriculum 

in mathematics and in English language arts (Porter et al., 2011). The Common Core Standards 

called for considerable change in teacher practices and pedagogy, bringing them back from 

teacher centered to student centered. There was no indication that at this time principals were 

supported with professional development in the standards.  

Schools failed to meet the sanctions of NCLB, causing the Obama administration to 

waive NCLB requirements in 2011 and later replace NCLB with the Every Student Succeeds Act 

(ESSA; 2015). ESSA allowed states the opportunity to implement the Common Core Standards 

and develop accountability systems that supported all schools (Adams et al., 2017). The 

implementation of ESSA coincided with improved overall NAEP scores in 2015. Results from 

the 2015 NAEP long-term trend assessment showed improvement in the mathematics knowledge 

and skills demonstrated by 9- and 13-year-olds in comparison with students their age in 1973, 

but no significant change in the overall performance of 17-year-olds (Perie et al., 2005).  

The Common Core Standards call for math instruction to look differently in the 

classroom. CCSS in math encourages students to dialogue about their own math ideas and 
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provides a space for many forms of math engagement in the classroom such as partner work or 

student share-out opportunities (Adams et al., 2017). This transformation in instructional 

practices calls for preparing educators in different ways. As an instructional leader, principals 

need to understand and shepherd this preparation. 

The Common Core Standards and Poor Teacher Preparation 

Although NAEP data have shown slight improvements with the Common Core 

Standards, more than half of the student population is still struggling to reach proficiency in 

mathematics. One cause may be the lack of preparation for teachers and principals in CCSS 

(Sawchuk, 2012). Fewer than 50% of the school districts that adopted CCSS planned 

professional development geared toward implementing and aligning Common Core Standards in 

2012 (Sawchuk, 2012). CCSS includes eight Standards for Mathematical Practice that emphasize 

applying mathematical concepts and skills in the context of authentic problems and 

understanding concepts rather than merely following a sequence of procedures. The goal of the 

standards is to emphasize higher-level thinking and conceptual understanding over memorization 

and procedures, which calls for a transformation in teachers’ instructional practices (Porter et al., 

2011). Powell et al. (2013) agreed with Porter et al. (2011) that the adoption of the Common 

Core entails considerable change for schools in terms of teaching practices, professional 

development, and adoption of new curriculum. The difficulty of transitioning to the CCSS in 

mathematics lies in putting the standards into classroom practice, with teachers as major forces 

in how this plays out (Swars & Chestnutt, 2016). Whether or not students learn the math CCSS 

depends upon teachers’ instructional expertise and receiving the proper preparation (Schmidt & 

Houang, 2012).  



13 

A study completed in 2013 by the EPE Research Center on Teacher Readiness found 

through surveys that teachers felt the training for the CCSS was inadequate. A total of 599 

teachers participated in the study. Eighty percent of the teachers stated implementing the CCSS 

would make them better teachers, but they lacked the preparation to implement the standards 

properly. Teachers reported that they spent less than 4 days on average in these sessions. The 

trainings led to a lack of development and true understanding of both the Common Core 

Standards and specific mathematical concepts presented in the standards (Burks et al., 2015). 

More than 50% of the teachers surveyed requested more preparation on how to change their 

teaching practices to implement the CCSS. In order to obtain more teacher preparation, 

principals also need to attend professional development to support teachers with the transition in 

math practices. 

Lack of True Math Understanding and Curricular Focus for Teachers and Administrators 

Compounding poor teacher and principal professional development is a lack of alignment 

of supporting documents and policies, including assessments and textbooks/curriculum materials 

(Polikoff, 2015). In order to implement CCSS, principals also need to be trained and a curricular 

approach must be selected (Hirsch & Reys, 2009; Reys & Lappen, 2007). In efforts to 

understand the new CCSS, a study was conducted that focused on the variation of 

implementation across states in regard to the curriculum, instruction, textbook selection, and 

professional development. The results from this study showed that teachers reported strong 

leadership was needed for implementation at both the local and the national level (Hirsch & 

Reys, 2009; Reys & Lappen, 2007). 

 Teachers believed professional development on the CCSS for principals was needed to 

support implementation of the standards. Swars and Chestnutt (2016) completed a mixed-
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methods study that showed teachers were optimistic about the new standards but felt they lacked 

curriculum and the expertise to implement the conceptual understanding. Seventy percent 

strongly agreed or agreed the standards require them “to change their classroom teaching 

practice.” Seventy-three percent strongly agreed or agreed the standards require them “to do 

things differently as a teacher of mathematics.” Additionally, teachers wanted more preparation 

for administrators on how to give feedback to support the change in instructional practices. The 

findings showed that teachers believe professional learning in math should focus on building 

mathematical knowledge for teaching and developing abilities to interpret, analyze, and respond 

to children’s thinking. Teachers and principals need preparation in an approach that matches the 

Common Core Standards and has shown promising results. 

Curricula attempting to meet the CCSS, such as Engage NY, Singapore Math, and a 

range of new textbooks, have emerged from leading organizations and publishers, but they fail to 

address the complexity of the standards and lead educators in continuing their back to basics 

teaching practices. Textbook companies have claimed alignment since shortly after the standards 

were created, but these textbooks offer a poor record of accomplishment (Sawchuk, 2012). 

Rather, a rigorous approach is needed that uses high-quality alignment methods that meet the 

CCSS (Polikoff, 2015).  

A 2015 study analyzed textbook alignment with the CCSS. Seven fourth-grade 

mathematics textbooks were analyzed over three different states that adopted the CCSS during 

this study. The results showed that there appeared to be three primary sources of misalignment. 

First, the textbooks systematically overemphasized procedures and memorization rather than 

conceptual understanding. Second, the textbooks had their own content emphases, which did not 



15 

correspond with the standards. Third, textbooks did not cover one fourth to one sixth of the cells 

covered in the standards (Polikoff, 2015, p. 1206). 

Based on the three misalignments, textbooks failed to meet the type of instruction 

required by the CCSS. This left teachers and students with traditional instruction, which has 

proven to be unsuccessful in the past. By contrast, instruction drawing on CGI practices is 

closely aligned to CCSS. An experimental study in 1998 explored research on children’s learning 

to improve teachers’ classroom instruction and students’ achievement (Carpenter et al., 1989). 

This study focused on 20 first-grade teachers, assigned randomly to an experimental treatment. 

They participated in a month-long workshop in which they studied findings on children’s 

development of problem solving in addition and subtraction. The 20 teachers were compared 

with a control group of teachers in general problem solving professional development. The goals 

of the study were to familiarize teachers with research on children’s solutions to addition and 

subtraction problems and use principles of instruction derived from research to design their own 

programs of instruction based upon those principles. The results of the study suggested that 

teachers need to understand the research so that they can use this information to evaluate their 

students’ knowledge and make more informed instructional decisions (Carpenter et al., 1989): 

“This study provides concrete evidence that knowledge from research on children’s thinking and 

problem solving can make a difference in teachers’ knowledge and beliefs which are reflected in 

teachers’ classroom instruction and in students’ achievement” (p. 42). 

The findings of multiple studies have shown that a packaged curriculum will not meet the 

needs of the CCSS in mathematics. Rather, an approach such as Cognitively Guided Instruction 

that attends to students’ thinking and encourages multiple forms of math engagement is needed. 



16 

The Promise of CGI Practices in Improving Classroom Instruction and Student 

Achievement 

 Numerous studies have shown CGI to be a successful approach for improving students’ 

and teachers’ understanding of mathematics. Carpenter, Fennema, and Peterson began their work 

in the 1980s focused on understanding that students construct knowledge rather than assimilating 

what they are taught (Carpenter et al., 1996). Their work was consistent with the work of other 

math projects in the late 1980s, including the Math for Teachers Project (Schifter & Fosnot, 

1993; Schifter & Simon, 1992; Simon & Schifter, 1991) and the Purdue Problem-Centered 

Mathematics Project (Wood et al., 1991). What makes CGI successful is the focus on student 

thinking coupled with teacher preparation. Carpenter and team claimed that 

analysis of the development of children’s mathematical thinking can be thought of as 

scientific knowledge, as defined by Vygotsky (1962), that provides a basis for teachers to 

interpret, transform, and reframe their informal or spontaneous knowledge about 

students’ mathematical thinking. (p. 5) 

 

In a seminal series of studies, Carpenter and Fennema (1992) found that educating 

teachers in the analysis of student thinking yielded instructional practices that supported student 

learning. These studies are important because they laid the foundation for future work in this 

area. The first year consisted of two baseline studies that examined teachers’ knowledge and 

beliefs about their students’ thinking and how this knowledge related to student achievement 

(Carpenter & Fennema, 1992; Carpenter et al., 1989). In the second year, the team completed an 

experimental study investigating how providing 40 first-grade teachers with explicit research-

based knowledge about children’s thinking affects their instruction and their students’ 

achievement. The final year of the study explored a series of case studies of six teachers. The 

goals of the case studies were to provide a deeper understanding of how teachers use their 

students’ thinking to build upon their students’ prior knowledge and how their students’ learning 
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is influenced as a result (Carpenter & Fennema, 1992; Carpenter et al., 1989). The results 

showed the more teachers utilized their students’ thinking, the more the students learned. 

The second-year study showed that students in CGI classrooms outperformed students in 

control classes in number fact knowledge, problem solving, and students’ reported confidence in 

their problem-solving abilities (Carpenter et al., 1989). Despite the fact that these teachers spent 

half as much time explicitly teaching number fact skills as control teachers, CGI students 

actually recalled number facts at a higher level than control students. The results of the study 

showed that providing teachers with research-based information about students’ thinking 

affected teachers’ beliefs about learning, their classroom practices, their knowledge about their 

students, and their students’ learning and beliefs. The case studies that followed the experimental 

study illustrated how teachers’ understandings of children’s thinking are reflected in teachers’ 

instructional moves in the classroom and in their students’ learning. These studies showed the 

promise of CGI but left some questions about whether CGI would be effective in other grade 

levels and in other math domains.  

 CGI research expanded to focus on multiple grade levels and math domains such as 

conceptions of whole number operations involving single-digit and multi-digit numbers. The 

research included an analysis of the development of children’s fraction knowledge (Carpenter et 

al., 1992) and their knowledge of geometry and measurement (Carpenter et al., 1996). The 

findings from five different classrooms created a principled framework for teachers to 

understand children’s development of basic whole-number and multiplication/division concepts. 

The framework provides the basis for understanding how children think about and solve 

problems. The findings all suggested that the success of CGI is partly based on shifting the 
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teachers’ role from the perceived source of knowledge to the facilitator of student knowledge 

(Carpenter et al., 1996). 

The success of multiple studies has led researchers to extend research to include the 

development of algebraic reasoning throughout elementary school. The focus on algebraic 

reasoning will identify if enhancing the learning of algebraic principles will smooth the transition 

to algebra in the middle grades and high school (Carpenter et al., 2003). A yearlong experimental 

study explored the effects of a professional development project that involved 19 urban 

elementary schools, 180 teachers, and 3,735 students from one of the lowest-performing school 

districts in California. The study focused on algebraic reasoning as generalized arithmetic, and 

the study of relations was used as the centerpiece for work with teachers in grades 1–5 (Jacobs et 

al., 2007). The researchers found that providing professional development on relational thinking 

was a powerful, unifying idea for engaging teachers in conversations that support their use of 

algebraic reasoning with students. With respect to algebra, they characterized relational thinking 

as looking at expressions and equations in their entirety and noticing number relations among 

and within these expressions and equations (Jacobs et al., 2007). The findings provide further 

evidence that professional development focused on students’ mathematical thinking is productive 

for teachers. The results emphasized that teachers need to move beyond knowing traditional 

mathematical content and need to be prepared to identify the strategies children used in relation 

to specific mathematical ideas (Jacobs et al., 2007). Thus, we need to transform a teacher’s role 

in math instruction by providing continuous professional development.  

By shifting teachers’ roles, we conceptualize teacher change from acquiring a fixed set of 

teaching skills or learning how to use a particular program of instruction to having teachers focus 

on continued growth and problem solving, which is referred to as self-sustained generative 
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change (Franke et al., 1998). To achieve self-sustaining generative change, professional 

development is needed where teachers focus not only on the principles inherent in a professional 

development program, but also on the understanding of the principles constructed. Thus, teacher 

change may not be captured in the experiences the teachers have engaged in, but in the meanings 

they have constructed (Franke et al., 1998). The results of a study that focused on the process of 

change over a 4-year period for three teachers suggested that professional development is needed 

that focuses on children’s thinking. This allows teachers to engage in inquiry and provides a 

basis for teachers to engage in self-sustaining, generative growth. Viewing the classroom as a 

place of learning for both teachers and students pushes our conceptions of professional 

development and leaves us to question how professional development opportunities can 

accomplish self-sustaining, generative change and who should participate in the professional 

development to sustain the change. 

The Lack of CGI’s Proliferation and Need for Administrator Support 

Although CGI is a proven approach to supporting students’ understanding of 

mathematics, teachers lack support in adhering to the first principles of CGI. These principles 

include engaging in inquiry rather than attending to surface features of classroom practice 

(Carpenter & Franke, 2004). Therefore, Carpenter and Franke (2004) proposed a scale-up model 

for implementing CGI practices. Their approach calls for the development of school leaders in 

understanding the first principles of CGI at a deep level to help teachers understand student 

thinking in ways that become generative.  

Four case studies on scaling up CGI showed a need for teachers, administrators, and 

districts to work together to obtain successful results. The first case study included only teacher 

leaders, the next two involved teacher leaders and principals, and the final one included district-
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level stakeholders. The conclusions showed that administrative and community support is 

important for teachers in developing generative learning in CGI. Administrator support was also 

connected to more sustained programs. The study demonstrated that CGI can scale up when 

teachers and administrators engage in students’ learning of mathematics. Their engagement leads 

to an enthusiasm for learning and helps them develop a conception of themselves as learners of 

mathematics. The case studies implied that CGI in and of itself does not lead to successful 

scaling up. It requires teaching principal and district-level personnel to recognize and develop an 

understanding of the principles driving CGI and to create mechanisms for these principles to lead 

to continued learning. Professional development in CGI practices has focused predominantly on 

teachers. Preparing principals is a key ingredient in scaling up CGI. 

The Need for Principals to be Instructional Leaders to Transform Math Instruction 

The success of approaches such as CGI is dependent on leadership supporting and 

understanding the framework. Research has indicated that principals play a crucial role in 

supporting teachers’ development of high-quality instructional practices (Boston et al., 2017; 

Coburn, 2003; Elmore, 2000), and instructional leadership has been identified as a key strategy 

in successful district reform.  

Instructional leadership affects student achievement. In a seminal study, Leithwood et al. 

(2004) found that instructional leadership was the second most important school-based factor in 

children’s academic achievement, second only to teacher quality. The study claimed that there 

are virtually no documented instances of troubled schools being turned around in the absence of 

intervention by talented instructional leaders.  

Principals who act as instructional leaders support interventions with a strong correlation 

to increased student achievement (O’Donnell & White, 2005). A study completed in 
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Pennsylvania of 325 middle-level educators (75 principals and 250 eighth-grade English and 

mathematics teachers) found effective principals expect and help teachers to design and facilitate 

learning experiences that inspire, interest, and actively involve students. Schools that had strong 

instructional leaders engaged in curricular decisions produced higher student achievement than 

those who did not. 

Similarly, principals who develop leadership content knowledge are able to support 

teachers in their instructional practices. Stein and Nelson (2003) found that mathematics was an 

area of need because principals’ subject matter knowledge, as well as their strategies around 

mathematics learning and teaching, were lacking. Boston et al. (2017) extended Stein and 

Nelson’s research in a study that created a framework to support principals’ knowledge and 

actions for providing high-quality instruction in mathematics. Mathematics was chosen because 

of the transformation in math practices presented in the CCSS.  

Specifically, Boston et al.’s study argued that principals need knowledge of, and the 

ability to identify, what constitutes a cognitively challenging instructional task, and what 

instructional practices maintain students’ engagement in cognitively challenging work and 

thinking. To do so, the study design included a three-session PD experience for principals that 

focused on analyzing mathematic tasks, curriculum, and instruction. The PD was created to align 

with curriculum materials and instructional goals for students in the principals’ schools (Boston 

et al., 2017; Hill, 2007). During the PD, principals engaged in solving challenging math tasks 

and reflected on teacher moves that can help students in solving problems.  

The results of the PD showed that principals who understood the math standards could 

better support teachers in transforming their math instruction. The authors recommended that 

principals become instructional leaders focused on supporting teachers to implement the 
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standards through coaching and professional development. The study concluded that principals 

need to receive professional development on the math practices teachers implement. 

Additionally, the study indicated that even a short amount of PD can shift principals’ attention to 

cognitive demands, students’ thinking, and engagement with content (mathematics). This study 

showed potential to affect principals’ actions in identifying high-level tasks and instruction 

during observations, communicating expectations for enacting high-quality instruction, and 

providing feedback that supports instructional improvements. Boston et al. (2017) determined 

more research in this area was needed to further advance the field’s understanding of the ways in 

which principals develop as instructional leaders in mathematics. 

Principals and teachers together are the key to transforming math instruction. Boston et 

al.’s study provided strong evidence that preparing principals in students’ thinking even for a 

short amount of time yields strong results in student achievement and teacher support. Boston et 

al.’s study lacks information on a specific approach like CGI that calls attention to a focus on 

student thinking. My study builds upon the work of Boston et al. (2017) and others to build 

strong instructional leaders in math while utilizing a promising approach like CGI.  

The Study and Its Theoretical Framework 

This study investigated how preparing principals in CGI math practices supports teachers 

in developing generative learning in CGI to improve their instructional practices and enhance 

student achievement in mathematics. I grounded my research in the theory of instructional 

leadership. Instructional leadership is defined as sets of leadership practices that involve the 

planning, evaluation, coordination, and improvement of teaching and learning (Goldring et al., 

2009; Robinson, 2010). Instructional leadership reconceptualizes the principal’s role to include 

shared leadership opportunities. Shared leadership activates collaboration of the principal and 
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teachers on curriculum, instruction, and assessment driven at improving student achievement 

(Marks & Printy, 2003). Two meta-analyses found that the more leaders focus their relationships, 

their work, and their learning on the core business of teaching and learning, the greater their 

influence on student outcomes (Robinson, 2010). In schools where teachers report leadership to 

be more focused on teaching and learning, students outperform those in similar schools where 

teachers report less of such leadership activity (Leithwood et al., 2008). Instructional leadership 

provides principals with the necessary preparation to support teachers and ultimately enhance 

student instruction and achievement. 

To help principals improve their instructional leadership skills, the study investigated 

traits of a strong professional development series on CGI for principals. The data can be used to 

improve instructional leadership practices for principals in mathematics.  

Conclusion 

 Research has shown that principals are a critical factor in improving student 

achievement. Yet, research lacks information on effective preparation for principals in the 

approach of CGI. Therefore, my study sought to educate principals as lead learners of CGI to 

support teachers in transforming their math instruction to improve students’ understanding of 

mathematics. 
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CHAPTER 3: RESEARCH METHODS AND DESIGN 

This study developed an online preparation program for principals in becoming lead 

learners in CGI math practices. Until now, CGI preparation has predominantly focused on 

teachers, rather than principals, which makes it challenging for principals to support teachers in 

this work. This study provided an opportunity for principals to become prepared as instructional 

leaders in math by learning the approach of CGI. The study focused on identifying the aspects of 

the 6-week virtual preparation sessions that were most successful in supporting principals’ 

abilities to shape teacher practice to inform further preparation series.  

Research Questions  

Data collection for this study was guided by three research questions: 

1. How do principals perceive that the 6-week CGI preparation series changed their 

thinking around children’s mathematical thinking and around mathematical practice? 

2. How do principals take up principled ideas of CGI in their walkthroughs? 

3. According to principals, how does the 6-week CGI preparation affect their ability to 

support teacher practice and their role in the process? 

Design Rationale 

I conducted a qualitative study exploring the phenomenon of principals learning the 

approach of CGI. Qualitative research was necessary to understand lived experiences, or the 

meaning behind the phenomena (Creswell & Creswell, 2018). For it to be a genuinely qualitative 

research study, I had to account for the perspectives of those studied (Maxwell, 2013). I relied on 

the perspectives of the participants in the study. This helped me understand patterns that emerged 

throughout each of the preparation sessions. This study documents how principals become 

instructional leaders in math and what their perceptions are about their leadership in the approach 
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of CGI. Furthermore, the study collected data on what aspects of the professional development 

prepared principals in supporting teachers as partners in the process of learning.  

Design and Methods 

Site Selection 

For this study, I needed a site that had prepared teachers in CGI and that had a goal of 

implementing CGI to improve math instruction. I selected Sunnyside District as my site. 

Sunnyside had prepared all elementary teachers in 2015 in the approach of CGI—but not 

principals. After that, there had been no training for teachers and/or principals in CGI. This led 

the initiative to flounder. This gap in preparation was addressed with this preparation series. The 

sessions supported principals in being instructional leaders in the area of mathematics and in 

understanding their role as an instructional leader. 

Another reason that Sunnyside District was selected for this study was because it had 

fewer COVID-19 restrictions than other districts. Sunnyside resumed in-person instruction in 

September 2020. This allowed the participants to complete their two site walkthrough 

observations in person at the school site. The reopening of in-person learning also allowed me to 

obtain video examples for the PD sessions that were current and relevant. However, the six PD 

sessions were held online to ensure the safety of our group because the sessions lasted for more 

than an hour each time. The cohort and district personnel were supportive of the in-person site 

walkthroughs because math and implementing the approach of CGI were district goals.  

Sunnyside’s math scores have declined at least 10% over the past 3 years, making math 

the district’s number one priority. The board’s main goal is to “increase math performance 

districtwide from 61% to 71% with a focus on preparing of principals in district initiatives like 

CGI” (Sunnyside, 2019). Because Sunnyside is such a large district, there is a need to ensure all 
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schools are adhering to the initiatives to ensure consistency for teachers and school sites. The 

district is calling to prepare principals and fully supported my study. 

Population 

Ten principals volunteered to participate in the study. The 10 principals lead Title I and 

affluent schools within the district. Table 1 depicts their experience as a principal and with the 

approach of CGI. 

The range in experience from first-year principals to individuals who had been principals 

for 20 years was helpful with group discussions and shifts in mindsets. About half of the 

principals in the study had prior knowledge of the approach of CGI as principals, while others 

were novice learners. Each of the participants was excited to be a part of the study and wanted to 

make a shift in instructional leadership in the area of mathematics. Co-leading the study with the 

district math coordinator also played a role in the success of the study. The district math 

coordinator was able to support the principals after the sessions by working with the schools to 

begin implementing the approach of CGI.  

Table 1 

Characteristics of Study Participants 

Participant Type of school 
Years as a 

principal 

Experience with the approach of CGI (novice, 

developing, innovating) 

1-Faith M. Title I 20 1 year—Novice 

2-Andy K. Affluent 10 3 years—Developing 

3-Antoinette M. Title I 1 0 years—Novice 

4-Jean D. Affluent 5 1 year—Novice 

5-Lauire L. Dual Immersion/Title I 7 2 years—Novice 

6-Gretchen Title I 1 0 years—Novice 

7-Michelle Title I 15 0 years—Novice 

8-Melissa S. Dual Immersion-Affluent 5 4 years—Developing 

9-Beth E. Title I 16 3 years—Developing 

10-Greg H. Affluent 6 0 years—Novice 
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Overview of the 6-Week Preparation Series 

The series consisted of six virtual 1-hour sessions and two classroom walkthroughs where 

principals used what they learned in the previous sessions and applied it to the site walkthroughs. 

During each session, principals learned about an identified area such as number sense routines 

and unpacking and solving story problems by watching and analyzing video clips in small 

groups. Each session ended with a written reflection. 

The 6-week workshop started with an overview of the approach of CGI, which explained 

the “why” to the principals. This session also connected the approach of CGI to the California 

Math Framework and Common Core Math Standards. Sessions 2 through 4 reviewed what it 

looks like to use the approach of CGI in number sense routines and in unpacking and solving 

story problems. We concluded the workshop series with two sessions analyzing student work. 

Table 2 provides a brief overview of each session. For a more detailed analysis, see Appendix A.  

The six sessions followed a similar routine. We opened each session with an activation of 

prior knowledge. We used a tool called Jamboard to capture the participants’ responses. The 

responses supported us in adjusting the presentation as needed. Next, the math coordinator and I 

introduced the new topic of study with specific examples. The principals then completed a math 

problem and viewed video clips to show the topic in action. At the conclusion of the video, the 

participants worked together in small groups to complete a task and discuss what their role is as a 

principal in supporting this work. Finally, the sessions concluded with the principals completing 

exit ticket reflections.  

 

  



28 

Table 2 

Overview of CGI Sessions and Objectives 

Session Objective 

Session 1: Introduction to CGI and research how to 

get the “why” to teachers 

 

Establishing the “why” behind the approach of CGI by 

providing an overview of the shifts in mathematics to 

provide 21st-century skills 

 

Session 2: Number sense routines 

 

Prepare principals in understanding number sense 

routines to observe the multiple ways that students make 

sense of math 

 

Walkthrough 1: Participants will attend one of the 

principals’ school sites and complete observations on 

number sense routines in multiple teachers’ 

classrooms. After the walkthrough, the principals 

will debrief and discuss what effective feedback they 

could provide to the teachers.  

 

Objective 1: Principals will use what they learned in 

sessions 1 and 2 and apply it to their daily walkthrough 

practices. 

 

Objective 2: Principals will debrief the walkthroughs 

using the protocol in Appendix C to identify effective 

feedback to provide each of the teachers. 

 

Session 3: The unpacking and solving of number-less 

story problems 

 

Objective 1: Principals will observe teachers using 

questioning strategies to focus on the context of the story.  

 

Objective 2: Through observation, principals will learn 

the power of questions that assess and advance students’ 

mathematical thinking. 

 

Session 4: Teacher moves during student share-out 

opportunities 

 

Principals will learn how teachers select, sequence, and 

facilitate students’ thinking based on the learning target 

of the lesson. 

 

Walkthrough 2: Participants will attend one of the 

principals’ school sites and complete observations on 

unpacking/solving story problems and student share-

outs in multiple teachers’ classrooms. After the 

walkthrough, the principals will debrief and discuss 

what effective feedback they could provide to the 

teachers.  

 

Objective 1: Principals will use what they learned in 

sessions 1 & 2 and apply it to their daily walkthrough 

practices 

 

Objective 2: Principals will debrief the walkthroughs 

using the protocol in Appendix D to identify effective 

feedback to provide each of the teachers. 

 

Session 5: The introduction of analyzing student 

work and problem types part 1 

 

Principals will learn about the three stages of 

development for students in mathematics (direct 

modeling, counting, and relational thinking) and learn 

about the different problem types presented in the 

Mathematical Framework, which connects to the 

approach of CGI. 

 

Session 6: The analysis of student work and problem 

types part 2 

 

Principals will analyze student work based on the three 

stages of mathematical development within the joining 

problem type. 
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Data Collection Methods 

The study relied on multiple methods of data collection: interviews, document 

analysis/observations, and reflection exit tickets. The three approaches helped document the 

experiences from each of the participating principals. The contributions of each approach are 

described in the following sections. 

Interviews 

The goal of the interviews was to provide insight in answering all three research 

questions. I completed one-on-one interviews using an interview protocol I developed using 

research from previous district-wide teacher trainings on CGI practices (see Appendix B) and 

asked about specific events and actions to limit abstract opinions (Maxwell, 2013). The interview 

questions were grouped into three separate categories. The first category focused on what 

principals perceived they learned from the preparation series. For example, principals were asked 

how their understanding of young people’s mathematical thinking changed over the workshop 

series. The second category focused on questions about what aspects of the series helped them 

the most in their instructional leadership. For instance, I asked principals what worked well in 

the preparation series and what, if anything, they would change. The final category focused on 

where the principals’ learning would lead them after the conclusion of the workshop series. I 

asked the principals to describe their next steps as an instructional leader using the approach of 

CGI to continue to shape teacher practices. 

The interviews were conducted at the end of the 6-week professional learning series in 

order to understand the effectiveness of the series. The interviews lasted no more than 30 

minutes and were recorded using Google Meet and my iPhone for backup purposes. Prior to the 

interviews, the participants received a digital copy of the interview questions.  
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Observations/Document Analysis  

To continue to understand the effectiveness of the preparation series for principals, two 

site walkthrough observations were completed. The first site walkthrough took place after 

Session 2, on number sense routines. Principals observed three different classrooms of teachers 

completing choral counting, splat, and a number talk. Principals then filled out the same 

observation protocol they used in the previous session. After the walkthrough, we debriefed as a 

group and I took notes on the principals’ reactions. In addition, I collected the principals’ 

protocol sheets. I then analyzed the protocol sheet for correlating themes. The goal of the 

walkthroughs was for the principals to provide support to one another on the skills they 

accumulated in the prior two sessions. The second site walkthrough took place after Session 4, 

on share-out routines. The principals visited three classrooms, where they were able to observe 

the unpacking, solving, and share-out of story problems. Principals completed the same 

observation protocol sheet they did in the prior session, which I again analyzed. Afterward, they 

debriefed as a group. I collected their protocol sheets. Observations/document analysis assisted 

in answering all three research questions by addressing what ways the principals took up ideas 

from their CGI sessions during the walkthroughs; what parts of the preparation sessions, if any, 

were related to what they took up; and how the CGI sessions influenced principals’ ability to 

support teacher practices.  

Reflection Exit Tickets 

The principals completed reflection exit tickets at the end of each preparation session. 

The exit tickets focused on their next steps as a leader. I selected the six prompts, to see the 

extent to which principals’ understanding of students’ thinking had changed and what they 

believed their role was in implementing the approach of CGI. For example, I asked the principals 
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“What is your role in supporting teachers to facilitate student share-out opportunities?” The full 

exit ticket protocol is located in Appendix F. These data helped identify which parts of the series 

were effective in changing principals’ leadership styles, identifying the principals’ role in the 

process, and shaping teacher practice. The data will also be helpful in planning future preparation 

series for principals. 

Data Analysis 

The data collected from the interviews, document analysis/observations, and reflection 

exit tickets were analyzed for correlating themes and placed into categories. The themes were 

used to construct narratives of the principals’ lived experiences (e.g., what they learned and how 

they will implement their findings) from the preparation series (Creswell & Creswell, 2018). For 

qualitative studies, it is important to collect data while substantial analysis of the data is going on 

simultaneously (Maxwell, 2013). Thus, after each point of data collection, I read through the 

interviews, observation data collection forms, and exit tickets multiple times to synthesize the 

data. With each reading, I sorted the data into categories and subcategories, which helped 

identify correlating themes. 

Interviews 

Interview data were recorded and transcribed using rev.com and Zoom. Prior to 

transcription, I listened to the recorded interviews to help organize my notes. I grouped the 

interview questions into three categories to assist in identifying patterns: (a) what the participants 

think they learned from the sessions, (b) what aspects of the PD series were helpful and which 

were not, and (c) where the principals’ learning on the approach of CGI goes after the 

preparation series. In addition, I hypothesized some possible answers to the interview questions, 

which were very accurate in relation to the participants’ responses (Table 3).  
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Table 3 

Interview Questions, Categories, and Hypotheses 

Interview questions and categories Hypothesis of possible participant responses 

Category 1: What did the participants think they 

learned from the PD series? 

 

Questions:  

 How has your understanding of young people’s 

thinking changed over the course of the 

preparation series? 

 How do you perceive your role in supporting the 

implementation of CGI at your school site? 

 

 Learned that the approach of CGI has a focus on 

student thinking  

 Focus on the shift of teacher practices  

 Discuss the connection between CGI and the 

standards 

Category 2: What aspects of the PD series were helpful 

and which were not? 

 

Questions: 

 What worked well in the preparation series and 

what, if anything, would you change about the 

PD series and why? 

 Tell me, what parts of the walkthrough sessions 

did you find to be most valuable in changing 

your math leadership practices and why? 

 

 

 The walkthroughs were helpful with putting 

practice into action. 

 It is challenging to analyze student work and 

identify next steps. 

 The instruction on the progression of student 

thinking worked well. 

 The analysis of student work using the Student 

Work Analysis Protocol 

 Wanting the preparation series to be longer and 

include more walkthrough sessions 

 Wanting a deeper focus on the analysis of 

student work and the development of student 

thinking 

 

Category 3: Where does the principals’ learning on the 

approach of CGI go from here? 

 

Question:  

 What questions do you now have about what it 

means to implement CGI schoolwide? 

 How do you think you would go about creating a 

culture at your school that supports the work of 

CGI? 

 What supports does this make you think your 

teachers may need in the approach of CGI? 

 Describe your next steps as an instructional 

leader using the approach of CGI to continue to 

shape teacher practices with your staff. 

 Still have questions around planning and 

analyzing student work 

 They would create a culture by making a 

collective commitment to implementing the 

approach of CGI. 

 Teachers need support around understanding the 

math standards further, the approach of CGI, and 

the analysis of student work. 

 Wanting more preparation sessions on diving in 

deeper to the approach of CGI 

 Starting with one aspect they learned such as 

number sense routines and focus on 

implementing the routines at their school site 

 Working with the other principals in the 

preparation series to continue to complete 

walkthroughs together to improve feedback to 

teacher 

 

I read through and listened to the interviews several times to take multiple passes of the 

data. During each pass, I placed the responses into the different categories and determined 
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whether there were any further categories I needed to add. I then color coded the participants’ 

responses within each of the categories and looked for patterns. Next, I counted how many times 

a response fit into each category and if the participants’ responses overlapped with one another 

within that category. The categories helped identify what sessions of the preparation series made 

lasting impacts. The themes from the interviews answered the three research questions. 

Observations 

Observation notes were coded in the same manner as the interview transcripts. The 

participants and I filled out the same data collection tool on each teacher we observed. The data 

collection tool is shown in Figure 1. I focused on teacher and student moves to push principals to 

think beyond surface-level features and observe the deep mathematical thinking that occurred 

during the number sense routine or the unpacking, solving, and share-out of a story problem. 

Finally, I matched the themes that were presented in the data to the correlating research 

questions. 
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Figure 1 

Observation Data Collection Tool 

Principal Observation Protocol for Classroom Walkthrough 1- Number Sense Routines 

Classroom/Routine: ___________________________ 

What teacher moves did you observe? 

 

 

 

 

 

 

 

 

 

What student moves did you observe? 

What questions would you ask the teacher? 

 

 

 

 

 

 

 

 

 

What feedback would you provide the 

teacher? 

 

Based on the form, prior to the walkthrough, I hypothesized some observations 

participants might have had (Table 4). These predictions held true to the actual responses from 

each participant. 
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Table 4 

Hypothesized Participant Observations 

Categories Hypothesis of possible participant responses 

Observed teacher 

moves 

 Teacher questioned students  

 Teacher walked around the classroom questioning students 

 Teacher tracked students’ responses in their notes 

Observed student 

moves 

 Students discussed responses with partners 

 Students used manipulatives to solve 

 Students taught the class during share-out 

 Students questioned one another 

 Students explained their thinking out loud to the entire class 

Questions teacher 

asked 

 Can you explain your thinking? 

 Why did you complete this step? 

 Is there another strategy you can use to show your thinking? 

Feedback to teacher 

 Use questions rather than telling the student 

 Take notes as you question the students to identify whom you will select to share 

out 

 Identify a strong learning objective that will drive the entire lesson 

 Connect number sense routine to story problem 

 

I read the observation protocol forms that the participants filled out several times. During 

the first pass through, I compared the participants’ notes with mine. I also identified coding 

categories based on their responses. In the final read, I looked to see if there were any additional 

categories needed. I formed one new category, the transformation in math instruction from the 

teacher directly instructing to guiding the students through questioning. I then color coded the 

patterns that arose using Excel and identified comparative themes among their observations, my 

observations, and the interview data. 

Reflection Exit Tickets 

I analyzed the exit tickets in the same way that I did the interviews and observations. 

Figure 2 shows the exit ticket prompts along with hypothesized responses. 
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Figure 2 

Reflection Exit Ticket Protocol 

Sessions Learning Journal Prompts and Hypothesized Participant Responses 

Session 1: Introduction to 

the approach of CGI and 

research on how to get the 

“why” to teachers 

Exit Ticket Prompt: Name two ways you learned that you can help teachers make 

sense of the “why” of CGI. 

 

Hypothesized responses: 

 They can connect the approach of CGI to the standards/framework 

 Review the history and research on the approach of CGI 

 Tie it to similar ideas in English language arts 

 Tie to teacher evaluation 

 

Session 2: Number sense 

routines 

 

 

 

Exit Ticket Prompt: What is one thing you are taking away about number sense 

routines? How will you support your staff in this work? 

 

Hypothesized responses: 

 There are multiple number sense routines that highlight students’ different 

strategies.  

 Connecting your number sense routine to the lesson objective and story problem 

can help build students’ thinking. 

 Number sense routines allow students’ voices to be heard. 

 Students have a deep understanding of mathematical principles; we just need to 

give them the space to share. 

 I will support my staff by introducing number sense routines and providing 

preparation in this area. 

 

Session 3: 

Unpacking/solving story 

problems 

Exit Ticket Prompt: What is your role in supporting teachers to facilitate students in 

the unpacking and solving of story problems? 

 

Hypothesized responses:  

 Use questions rather than tell the students answers 

 Encourage teachers to provide wait time for students to think 

 Encourage partner time for students to discuss their responses 

 Encourage teachers to use questions to guide student thinking 

 Prepare teachers in tracking student responses on data sheet and using the sheet 

to help select the students to share out 

 Create a practice of teachers solving the story problems first to anticipate 

student responses 

 

Session 4: Student share-

out opportunities 

Exit Ticket Prompt: What is your role in helping teachers to facilitate student share-

out opportunities? 

 

Hypothesized responses:  

 Create a practice of using a data collection sheet for teachers to use schoolwide 

when selecting students to share while they question the students 

 Provide preparation on sequencing student share-out opportunities by having the 

teachers analyze video, observe in other teachers’ classrooms, and implement 

into their work in becoming a PLC  

 Create common question sheet schoolwide to use to question students during 

share-out opportunities 
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 Have students bring student work to them to share their ideas and highlight its 

importance 

 

Session 5: The 

introduction of analyzing 

student work and problem 

types part 1 

Exit Ticket Prompt: How has the introduction of the development of children’s 

thinking and problem types changed your understanding? What is your role in 

helping teachers in this process? 

 

Hypothesized responses:  

 Students’ thinking is complex. 

 Students come to the classroom knowing some mathematics. 

 Knowing the trajectory of student thinking helps the teacher know how to 

support the student. 

 Students’ development of thinking can change based on story problem type. 

 Teachers and principals need ongoing training on the development of student 

thinking to truly understand student thinking. The learning never stops. 

 My role is to provide ongoing professional learning on the approach of CGI. 

 My role is to provide time for teachers to work as a PLC to analyze student 

work in this way. 

 

Session 6: The analysis of 

student work with joining 

problem types 

Exit Ticket Prompt: What are your next steps with your staff in regard to the 

progression of student thinking within the different problem types? Please explain 

your action plan. 

 

Hypothesized responses:  

 Seek out additional preparation on the approach of CGI 

 Implement one aspect of CGI such as number sense routines with staff 

 Continue to complete site walkthroughs with other participants 

 Work with other participants to continue to increase knowledge on the approach 

of CGI 

 

 

To analyze the data, I completed a document review. I placed the participants’ responses 

into a chart. During the first read, I highlighted responses that were said multiple times. In the 

second review, I counted to see what theme(s) were stated the most. In my final review, I 

matched the themes that were presented in the data to the research question they answered.  

Ethical Issues 

This study posed some ethical issues. The first related to my supervisors, because 

preparing principals in the approach of CGI is a priority for the district. My boss wanted me to 

disclose some information about the participants, but I did not. I was clear from the beginning of 

the study that information about individual principals is confidential. At the completion of the 
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study, the district received a case report describing what kinds of changes have occurred in 

principals’ beliefs and behaviors. 

 Another ethical issue was confidentiality. To overcome the fear of breached 

confidentiality, each participant signed an informal consent form to participate in the study. The 

consent form indicated that no identifying information would be shared and no schools or people 

would be named in the study. At this time, I also made the participants aware of the opportunity 

to remove themselves from the study without losing access to the workshop series. I kept all data 

on my personal password-protected devices. Upon completion of my dissertation, I deleted all 

transcripts. I reminded the principals at every session that they should keep what they heard in 

the sessions confidential.  

A final ethical concern was coercion. I ensured coercion did not occur by not asking the 

district to help with the recruitment of the participants or encourage principals to join the study. 

To minimize this issue, I constantly reminded the participants that their participation was 

voluntary and that they could leave the study at any time.  

Positionality and Role Management 

I was a principal in the same district in which I completed the study. I had a strong 

rapport with my colleagues and already had co-run a math professional learning committee. 

Within this committee, we observed one another’s schools and shared math strategies. This 

committee has helped me build strong rapport with my peers and has situated me already as an 

educator well versed in CGI practices. Within this study, my role was to co-lead the professional 

development series with the district math coordinator. As coleader, I co-facilitated each of the six 

sessions and two school walkthroughs. During the walkthroughs, I observed the participants and 

took anecdotal notes to answer Research Question 2, regarding the ways in which the principals 
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applied the preparation sessions to their dialogue during the walkthroughs. I built credibility and 

trust by positioning myself as a researcher for UCLA to minimize the threats posed to the study. 

Credibility/Trustworthiness 

One of the biggest threats to my study was reactivity because I held the same position as 

the participants and had relationships with all of them. It is likely that the principals were not 

completely open and honest with me during the interviews because they feared they were not 

presenting themselves in their best light to me or their fellow colleagues. I encouraged the 

participants to be open and continually reminded them that all information was confidential and 

the data would be used to create future professional learning series for principals. 

Another risk to the study was my own personal bias. I am extremely passionate about the 

approach of CGI, and I wanted to ensure the research preceded the passion during the 

professional learning series. To ensure my personal bias was minimized, I triangulated my 

methods of data collection. The triangulation of the three data sources ensured validity and 

identified any inconsistencies in the reactions of the participants.  

Conclusion 

This qualitative study sought to determine what aspects, if any, of the preparation series 

provided principals with a framework of observable behaviors, informed conversations on math 

pedagogy, and practices that influence their ability to transform math instruction. Data collected 

from the interviews, informal observations/document analysis, and exit tickets answered the 

three research questions and provided great insight into the success and next steps for future 

preparation series for principals. Ultimately, this study determined that the 6-week PD series was 

effective in providing principals the resources they need to be instructional leaders who can 



40 

support teachers with implementing the approach of CGI. Furthermore, the results from the study 

can be used to create further research-driven professional development for principals in this area. 
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CHAPTER 4: FINDINGS 

The Common Core Standards, adopted in 2010, called for a transformation in math 

instruction, taking the teacher from lead instructor to a facilitator of student knowledge. This 

study sheds light on that transformation by examining how to prepare principals to support and 

develop it. The main goals of the study were to learn how a preparation series for principals 

would lead to principals learning in ways that could support ongoing learning for teachers in 

CGI.  

The chapter begins with a reflection on the preparation series, followed by a presentation 

of themes that emerged in the data. I then reflect on several principals who showed growth 

throughout the PD series in ways that could lead to generative change. Achieving self-sustaining 

generative change is defined as participants understanding the principled ideas constructed 

during the series and being able to use what they have learned to continue their learning (Franke 

et al., 1998). The chapter concludes with a summary of the effectiveness of the entire preparation 

series. 

Reflection of the Preparation Series 

Principals consistently attended the professional development sessions and engaged in all 

session activities. The professional development series occurred during COVID-19 restrictions, 

leading to six virtual sessions. Site walkthroughs did occur in person, and principals commented 

in their post-interviews about the importance of the in-person connection time and observations. 

Only two principals missed either a session or one of the walkthroughs. Overall, the principals 

completed exit tickets after each session and observation protocol sheets during the walkthroughs 

and post-interviews. 
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The six sessions focused on different aspects of CGI. Session 1 provided an overview of 

the research and the “why” behind using the approach of CGI. This session set the foundation for 

the entire series. During this session, principals were more hesitant to respond to chat questions 

and/or speak out in general.  

By sessions 2 to 4, participants were beginning to open up more with the group and 

shared without the co-presenter or myself prompting them. Session 2 focused on number sense 

routines, which 40% of the principals were aware of prior to the session and could speak about. 

Principals provided support to one another by sharing ideas or examples for implementation of 

number sense routines to their colleagues. This support continued in sessions 3 and 4 with 

sharing ideas about the unpacking and solving of story problems. In sessions 5 and 6, the 

principals worked together to understand the analysis of student work. They talked out students’ 

strategies and attempted to identify next steps for the students. 

Throughout the series, the group members opened up to their peers. They shared about 

their struggles with mathematics at their sites, where they felt their teachers were in the process 

of implementing CGI, and feelings of their own personal math journeys. The site walkthroughs 

provided a wonderful stage for the participants to discuss feedback they would provide the 

teachers and next steps.  

At the conclusion of the study, during the interviews, each participant agreed to continue 

to work as a cohort to support one another with implementation of the approach of CGI and 

sustainability. The cohort met again at the end of April and planned next steps.  

Findings 

This section explores the major findings by research question. The first finding shares the 

data related to the changes in thinking that the principals reported related to the details and 
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complexity of student thinking. Finding 2 addresses the three CGI principled ideas principals 

took up. The final section discusses how the principals perceived their ability to support teacher 

practice as a result of their participation in the preparation series. Figure 3 details the findings 

across the three areas and will be referred to throughout the results so that the principals’ 

findings can be examined in relation to each other.  

 

Figure 3 

Overall Findings by Principal 

 RQ1 RQ2 RQ3 

 
A change in principal’s 
understanding of students’ 
thinking/math practice 
 

How do principals take up 
principled ideas of CGI in their 
walkthroughs? 
 

How does the 6-week CGI preparation 
affect principals’ ability to support 
teacher practice and their role in the 
process? 

Principal Variety 
of 
ways 

Complexity/ 
depth 

Details 
of 
student 
thinking 

Extending 
ideas 

Trajectory 
of 

thinking 

Instructional 
decisions 

 
Confidence 

Working 
with 

colleagues 

Different 
view on 

math 

Instructional 
leadership 

1 x 
 

x x 
 

x x 
 

x 
 

2 
  

x x x x x 
 

x 
 

3 x 
 

x x x x 
 

x 
 

x 

4 
 

x x x 
 

x 
 

x 
  

5 
  

x x x x 
 

x x x 

6 x x x x x x x x 
  

7 
 

x x x 
 

x 
 

x x x 

8 x x x x x x x x 
  

9 x x x x x x 
 

x x 
 

10 
  

x x 
 

x x x x x 
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Principals’ Perceptions of Change 

The first research question asked how principals perceived the 6-week CGI preparation 

series changed their thinking around children’s mathematical thinking and practice. The findings 

showed that principals reported across data sources that the preparation series changed their 

thinking around children’s thinking. However, the data showed that for the majority of 

principals, attention to children’s thinking related more to global ideas about their thinking and 

did not identify details such as how students’ ideas expand over time or what that means for 

students’ understanding. Principals reported that they learned about students’ mathematical 

thinking and that students can solve problems in a variety of ways. Four principals were able to 

go beyond global understanding and identified the complexity of students’ thinking, students’ 

strategies, and instructional decisions that could be made to support student learning. 

Learning About Students’ Mathematical Thinking 

Each of the 10 principals expressed learning about students’ thinking. All of them 

commented on the importance of attending to the details of the thinking (see Figure 3). They 

expressed “aha” moments around how they previously never paid close attention to the details 

behind the thinking. Principal Faith M. stated, 

Well, I’ve come to the understanding that students’ thinking is detailed. Some students 

try to do it in their heads, some work it out with pictures, some do a combination of both. 

. . . Every kid comes to school with some sort of background knowledge of math 

knowledge or even problem solving knowledge, and it is kind of the goal of the teacher to 

tap into those details to help them solve problems. 

 

Principal Faith M. realized that students’ thinking is detailed and it may look different 

from student to student. Faith M. was able to recognize the change and understood that teachers 

needed to make instructional decisions around students’ thinking, but she was still developing 
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the knowledge of students’ strategies and how teachers could use the strategies to support student 

learning. Prior to the preparation series, she had been a principal for about 20 years in a Title I 

school. She joined the series with about a year of preparation on the approach of CGI that 

consisted of reading books and observing classrooms, but she had not attended any PD in this 

area. She commented in the interviews that the idea of attending to the details of student thinking 

was something she had never thought of.  

Two out of the 10 principals also shared that attending to students’ thinking was new to 

them, and the more thought they gave to the idea, the more their understanding grew. These two 

principals referred to the idea that younger students’ thinking was much more detailed than 

previously noticed, and they suggested that their thinking might have more depth than that of 

their upper-grade peers. These two principals discussed and understood that younger students 

come to school with knowledge and over the year’s schools manage to “undo” that thinking. 

Both principals went beyond a global-level understanding of just recognizing that student 

thinking is detailed and took it to the next level. Principal Gretchen F. stated in her post-

interview, 

The preparation series helped give me more of an awareness of the details, particularly 

with the younger children. It didn’t occur to me how deep students think about math and 

how complex their thinking truly is. . . . I understand now that students come to school 

with innate knowledge, and a kindergartener may be able to solve a third-grade problem 

when given the right tools and the ability to solve their way. 

 

Gretchen F. is a first-year principal who considered herself a novice in understanding the 

approach of CGI. Her previous preparation consisted of a 1-day PD at her former district. Her 

learning of the details of students’ thinking led her to shift her goals at her school site and 

immediately start preparing her teachers in the approach of CGI. She was a leader within our 
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group. She helped others principals attend to understanding how students think through problems 

by posing questions to her peers. 

Principal Andy reported attending to understanding the process of how students think 

through problems. He stated, 

I think the series has been super helpful in building that understanding of how students 

think through their problem solving, and the details within their thinking is so powerful. 

We want to build upon that as educators, not undo it by showing them “our way.” The 

workshop is showing me that math instruction, and providing students with opportunities 

to think, is a process that we all need to adapt to. 

 

Within the exit tickets, document analysis, and post-interviews, this principal was 

consistent in his view that the details in students’ thinking are powerful. He also referenced how 

providing students with opportunities to think is a process. He came into the series as a 

developing learner in the approach of CGI and runs a school that is focused on “traditional” ways 

of teaching where the teacher instructs and students follow the steps. Andy discussed how the 

details of student thinking led to deeper connections throughout the series. 

All 10 principals explicitly acknowledged that students’ thinking was detailed. Some of 

the same principals also spoke about how students solve problems in a variety of ways. 

Students Solve Problems in a Variety of Ways 

Five out of 10 principals reported that they recognized for the first time that students 

solve problems in a variety of ways. They shared as educators they were taught to provide 

prescribed programs that do not allow students to solve in different ways. The principals 

discussed the idea of traditional math instruction where the teacher provides knowledge to the 

students and the students complete the task by following each step. All five principals explained 

that this was how they had been taught and that they had not fully comprehended the power of 

letting students solve a problem independently. Principal Melissa S. stated, 
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The preparation series definitely has changed and grown my perspective on students’ 

thinking. I found it fascinating how students actually think through math and all the 

different ways and solve the problem with different strategies. . . . I used to think of in old 

teaching as just rote memory to now really understanding the why and having students 

explain their reasoning is key and it is what the standards are calling for. 

 

Melissa’s explanation summarizes her understanding that students have multiple inventive 

strategies they use to solve problems. She extended her thinking in this area. She made the 

connection that students solve problems in a variety of ways and that her school needs to provide 

this opportunity for students: 

I learned and realized a lot. There is more than one way to solve a problem. If we force 

students to solve just using a rote memory of a formula, they won’t understand the 

reasoning. If they understand the mathematical thinking, they can use it in the future to 

solve problems. . . . Instruction at my school needs to change because students are not 

currently given this opportunity. 

 

Throughout the series, this principal’s understanding of the principled ideas of CGI grew 

along with her action plan for implementing and sustaining the approach of CGI at her site. She 

spoke about how she was determined to show her teachers, starting with the leadership team, the 

importance of having students solve problems in multiple ways with their own inventive 

algorithms. Understanding the importance of students solving problems in a variety of ways 

helped guide this participant’s learning in the series. 

 Principal Laurie L. also recognized the variety of ways students were solving. She 

explained in her post-interview how she was in awe of the numerous strategies that students were 

using in just one classroom. Some students were using number lines, while others were drawing 

out their thinking or using math tools. She explained that it was apparent that the teacher 

provided the opportunity for students to solve in a variety of ways. She also added that the 

teacher used other students’ work during the share-out as a teaching tool. She stated, 

In one classroom in particular, every student was using a different strategy from number 

lines to invented algorithms; students had an understanding of place value. It was obvious 
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that these students were given the opportunity daily to solve problems in the way they 

saw fit. 

All of the principals’ perceptions around student thinking changed over the course of the series. 

Recognizing the details and complexity of students’ thinking helped the principals paint a picture 

of the principled ideas of CGI. 

Details of Students’ Thinking 

Five out of 10 principals attended to the complexity and details of students’ thinking (see 

Figure 3). These principals spoke about how the preparation series provided them with an 

awareness of the depth of students’ thinking. Principal Jean D. started to identify nuances in the 

students’ thinking during the site walkthroughs. She commented on the strategies students were 

using to solve during the walkthroughs. In her observation protocol document, she wrote about 

how the student was using a direct modeling strategy to solve because the student drew out each 

piece of the question. She then wrote about increasing the numbers for this student to see if they 

would apply a counting strategy. Jean was able to review student work and make sense of the 

complexity of their thinking. In her post-interview, she shared that her understanding of CGI was 

growing. She said that prior to the PD, her “understanding of the principled ideas of CGI were 

muddy at best, and I thought CGI was just using story problems to teach students problem-

solving skills.” Within her Session 1 exit ticket reflection, she also discussed how she realized 

that traditional methods could undo the mathematical details of children’s thinking and the 

understanding students come to school with. Her reflection was consistent with those of other 

participants as well. 

Principal Michelle M. also shared that students’ thinking has a lot of depth and traditional 

teaching methods will not be able to support the complexity of students’ ideas. Michelle M. is a 

veteran principal and considered herself a novice in the approach of CGI. Her “aha” moment in 
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the series occurred during the site walkthrough visits. She explained that in these visits she saw 

the complexity in students’ thinking and was able to debrief her understanding with her peers. 

She noticed that all the students were approaching the problem with different strategies. She also 

said that, at first, she did not understand one student’s strategy, but the answer was correct. It 

was not until the teacher started questioning the student that she understood. She stated in her 

post-interview,  

As I walked through classrooms, I noticed that students were solving in different ways. 

Some were using math tools; others were counting on. I realized that students have 

a willingness to struggle with math problems, try different approaches, not just attacking 

problems the way I learned them. . . . Teachers were using students’ thinking to teach 

others, very powerful. 

 

The remaining three principals who discussed complexity and depth within students’ thinking 

were able to recognize that it exists but were unable to apply this idea to using the complexity of 

children’s thinking as a vehicle to extend not only one student’s thinking, but the entire class’s. 

 Beth E. is a veteran principal with a developing understanding of the approach of CGI. 

This principal sat in on parts of the CGI training series the teachers received in Sunnyside 

District in 2015 and has observed elements of CGI within teacher classrooms, but she is still 

learning how to analyze students’ thinking and what next steps to take. During the site 

walkthrough, she stated, 

Children bring a depth of knowledge that I did not previously understand, but I am 

struggling what to do with this information. I see their depth in the variety of ways they 

solve. I know it is important, but . . . I don’t know where to go from here. 

 

Beth is aware that there are next steps to continue to build students’ depth of understanding, but 

she needs further preparation to understand both exactly what that means and then “how to 

support it.” 
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Principals Move Beyond Global Understanding 

Four of the principals (Gretchen F., Andy, Michelle M., and Jean) were able to move 

beyond a global understanding of students’ thinking and discuss the details within their thinking, 

specific strategies, and next instructional steps for students. Gretchen F. shared in her 

observation protocol, 

I observed one teacher review student work as the child was working. The teacher 

identified the strategy and used questions to help the student move from direct modeling 

to a counting strategy. The feedback I would give this teacher is in the questions she used 

with the student. Her questioning was a bit leading. The student got to the counting 

strategy, but I believe the teacher led the student there. I would also suggest giving the 

student a higher number set. This may help the student naturally use a counting strategy. 

 

The three other principals also made similar comments about moving students from using one 

strategy to another. A lot of them focused on the questions that were asked and the use of a mid-

check-in share-out as a strong teaching strategy. Andy stated, 

In classroom 2, I observed a teacher using a mid-check-in share-out. This was a strong 

teaching tool to help students notice different strategies and move their thinking along the 

continuum. The feedback I would share with this teacher is similar to what I heard 

Gretchen share. I suggest pre-planning the questions she would ask students prior to the 

lesson and also have a higher number set readily available for students who are using 

direct modeling strategies, but are ready to try a counting strategy.  

 

Michelle M. and Jean also attended to the questions that were asked and discussed pacing 

and using higher number sets for some students. These four principals reached the goal of 

understanding students’ thinking in a concrete way that leads to sound instructional decisions. 

Further preparation in this area is needed to help all the principals move past a global 

understanding of students’ thinking. Recognizing the details and complexity of students’ 

thinking helped the four principals paint a picture of the principled ideas of CGI. The next 

section highlights the three main principled ideas that the participants understood.  
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Understanding the Principled Ideas of CGI 

Understanding the principled ideas of CGI was one of the main goals of this preparation 

series and helps answer Research Question 2, regarding how principals took up the principled 

ideas in the site walkthroughs. One hundred percent of the participants said they were able to 

take up some of the principled ideas guiding the approach of CGI and could apply the ideas to 

practice. Without grasping the principled ideas that guide the approach of CGI, it would be 

challenging to develop generative change in one’s instructional leadership. The approach of CGI 

is guided by the following principled ideas: 

1. Every student comes to math class knowing some mathematics 

2. Every student is capable of extending their mathematical ideas 

3. Knowing the trajectory of children’s thinking helps you know how to support that 

extension – “What am I working toward?” 

4. Details of children’s thinking support instructional decision making 

5. Must challenge our assumptions about what students know and are able to do 

6. Must create space for the participation of each and honor the different ways in which 

students are participating 

7. Identity shapes participation, so want to position students competently (UCLA 

Mathematics Project, n.d., “Principled Ideas Underlying Cognitively Guided 

Instruction” section) 

As shown in Figure 3, understanding the principled ideas of CGI yielded the strongest 

results among the principals. All 10 principals were able to identify children’s ability to extend 

their ideas and that the details of their ideas should support instructional decisions. Furthermore, 
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six out of the 10 principals recognized that the trajectory of students’ thinking helps us know 

how to support their extension.  

All Students Are Capable of Extending Their Thinking 

All of the principals were able to identify the idea that every student is capable of 

extending mathematical ideas. The principals first had a change in thinking on students’ 

understanding of mathematical ideas. All principals were able to take this perceived change and 

identify that every student, no matter how young, can extend that thinking, but some were further 

along in this process than others. 

Greg H. came from a traditional math background and was still progressing in learning 

the approach of CGI. During the post-interview for this principal, he mentioned that he had been 

a math teacher and felt he is very strong at math. He discussed the importance of understanding 

the actual mathematics, but still referenced the teacher guiding the learning. He was progressing 

in his thought process toward students having the opportunity to think through problems, but he 

described an inner struggle to release the control. He then compared this struggle with what 

teachers must face in what he referred to as “letting go of classroom control”: 

Where I struggle and I know my teachers will struggle is with letting go of control. I was 

a math teacher and I consider myself strong in mathematics, and I am struggling to undo 

my thinking around how math should be taught. 

 

This principal was able to identify his inner struggle and construct a narrative of math instruction 

in which he acknowledged he needed to change but was unsure how. He discussed how he 

wanted to challenge this inner struggle by learning more but was uncertain of how to do that with 

his staff.  
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Laurie L. described an inner struggle as well but had a strong understanding of how one 

can extend student ideas. Laurie L. spoke about how teachers can extend students’ thinking in 

share-out opportunities and by questioning the student to push their thinking: 

I see how one can extend students’ thinking now. Prior, I had preconceived knowledge of 

what math instruction should look like, and it did not include questioning students. I see 

from the videos and walkthrough that questioning leads to an extension of student 

thinking.  

 

This principal spoke further about wanting to focus on making the extensions of students’ 

thinking part of the classroom cultures at her school. Her plan was to use key teachers at her site 

completing this work to help lead the way.  

Greg H. and Laurie L. represent how the principals took up the principled ideas of 

students being capable of extending their ideas. They each made sense of the principled idea in 

relation to teaching and learning mathematics. Both principals identified that students were 

capable and should be in the position to extend their ideas, but they could not explain how that 

could be supported in classrooms. 

Details of Children’s Thinking Support Instructional Decisions 

All 10 participants understood the principled idea that attending to the details of students’ 

thinking drives instructional decisions. Six of the principals made the connection that 

understanding details of young people’s thinking supports students to extend their thinking. Faith 

M. was able to identify in the second site walkthrough where the teacher used the details in a 

student’s thinking to ask probing questions to extend the student’s learning. The principal 

described how she never had seen teaching like that before. She noticed the teacher observed the 

student for a few minutes and looked at how she was solving. Next, she shared that the teacher 

began questioning the child. Moments later, the teacher stopped the lessons to complete a mid-

point check-in with the students. At that point in the lesson, the teacher had that child share her 
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strategy. The teacher then told the other students they could use that same strategy when trying 

problem set 2. The principal stated in her walkthrough notes, 

The teacher used questions to extend child’s thinking then used that child as a model to 

teach others. After the mid-point share-out, other students began trying the girl’s strategy. 

This shows that the class is used to this math routine. 

 

Six principals made the connection that understanding the details of young people’s 

thinking supports students in extending their thinking. Melissa S. shared that she observed 

multiple classrooms using questioning skills that built upon these ideas. Melissa S. described the 

questioning skills one kindergarten teacher used: “Students were used to being questioned in this 

class. The teacher used strong pacing as she questioned. She provided wait time and did not lead 

the students to the answer.” 

Pacing came up with the other four principals, who understood how to use the details of 

students’ thinking when making instructional decisions, but they did not speak about connecting 

this idea to extending students’ thinking. Michelle M. commented that the pacing of the lesson, 

especially in the kindergarten class, showed that the teacher understood the students’ thinking 

and that she made the instructional decision to provide significant wait time prior to questioning 

or having students share their thoughts. The other three principals also mentioned the pacing in 

their walkthrough debrief sessions as a key instructional decision based on students’ thinking. 

All of the principals understood the importance of using the details of students’ thinking 

in making instructional decisions. Six of the principals began to see the trajectory of young 

people’s thinking and commented on this in their interviews, exit tickets, and site walkthroughs. 

Understanding the Trajectory of Students’ Thinking 

Without understanding the trajectory of students’ thinking, it is challenging for educators 

to know how to support the extension of that thinking. Gretchen F. stated in her post-interview, 
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“I did not realize that there were so many levels of thinking students go through to solve 

problems.” During the site walkthroughs, six of principals made comments or marked in their 

observation protocol the level of thinking students were completing and provided feedback on 

how to move the students’ thinking along the continuum. When observing the solving and share-

out of a story problem, Beth E. explained that the teacher ordered the share-outs according to 

their level of thinking. The teacher started with directing modeling and moved to counting 

strategies. Beth E.’s feedback for this teacher included questions that were given in one of our 

sessions that the teacher could use that may take the student from using counting strategies to 

seeing the relationship between the quantities. This participant also stated in her post-interview 

the importance of understanding the trajectory of students’ thinking and how principals need to 

take part in this learning with the teacher to offer support in this area. 

Similarly, Antoinette M. shared in the post-interviews that a big “aha” for her in this 

series was the realization of the complexity of the principled ideas of CGI and that she needs to 

learn alongside her teachers. During site walkthroughs, she discussed how she easily identified 

direct modeling or counting strategies but needed further exploration on what relational thinking 

means: 

Yes, I believe I understood the key principled ideas of CGI in the walkthroughs. I can 

identify directing modeling and counting strategies easily. I also can determine when a 

student is using an invented algorithm. I am proud of myself, because I now know the 

terms and the trajectory of thinking a student goes through, but I still need support with 

understanding what relational thinking is and how to get students to that point. If they are 

a relational thinker in one problem, does this transfer to others? I am still grappling with 

this idea. 

 

This rich depiction paints a picture of the group’s basic understanding of the trajectory of 

students’ thinking. Beth E. built upon these ideas: 

I 100% understood the key principled ideas of CGI in our walkthroughs. I am better at 

identifying directing modeling and counting strategies. However, I did notice one student 
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using an invented algorithm. I am proud of myself that I now know the terminology and 

what to look for in student work, but still need further support in this area. 

 

The six principals had similar answers to Antoinette M. and Beth E. The four others discussed 

how direct modeling was easy for them to identify because they know everything in the problem 

needs to be directly accounted for. Five out of the six principals commented on how direct 

modeling strategies are the easiest to identify. 

Just like students, the principals went through their own trajectory of understanding. 

Laurie L. was able to identify specific strategies but did not comprehend the trajectory of 

students’ thinking as to how or why they used that strategy to solve that particular problem: 

I know some students are using direct modeling strategies while others are using counting 

strategies. What I do not know is how they got there or how we can help them get there. 

It is all a bit fuzzy. I feel like I am simply in the identification phase only at this point. 

 

She discussed direct modeling and counting strategies but could not situate them in the sequence 

of strategy development. She is still going through the learning process, but she is aware of her 

own misunderstandings. 

Understanding the trajectory of students’ thinking in each problem and using that 

understanding to make instructional decisions is challenging. Principals recognizing the 

challenge and grappling to understand the “how” will help them in supporting teachers in this 

practice.  

Principals’ Understanding of Instructional Leadership and Learning Support for Teachers 

Instructional leadership is the second most important school-based factor in student 

achievement, second only to teacher instruction (Leithwood et al., 2004). The final research 

question focused on instructional leadership, asking participants how the preparation series 

affected their ability to support teacher practice. As shown in Figure 3, Research Question 3 

yielded strong results in the area of principals working with their colleagues to support teacher 
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practice, but only 40% of principals discussed the idea of being a strong instructional leader who 

learns with their teachers.  

Supporting teacher practice is a form of instructional leadership. All 10 participants 

shared that the preparation series affected their ability to support teacher practice. Michelle M., 

who is a veteran principal and a novice in the approach of CGI, used the term instructional 

leadership throughout all three methods of data collection. In her post-interviews, she 

commented, 

The PD did affect my ability to support teacher practice. I need to be a strong 

instructional leader by being a lead learner in the approach of CGI. I need to provide time 

and put a focus on changing math, the mindset around math instruction, by providing 

examples, videos, and classroom visits for teachers. 

 

Michelle M. identified the need to learn with her teachers and be a strong instructional leader. 

Within her exit ticket reflections, she discussed the need to understand math content and the 

approach of CGI to be a strong instructional leader. 

Antoinette M., Laurie L., and Greg H. also noted the importance of being an instructional 

leader who learns with staff to shape teacher practice. Antoinette M. and Laurie L. had similar 

thoughts about the need to develop a deeper understanding of the approach of CGI with their 

leadership teams to sustain the implementation. Both participants had similar answers throughout 

the preparation series to all questions. Their responses showed that they were starting to 

comprehend their role in the process of implementing the approach of CGI. 

 Antoinette M. spoke about the support teachers need from administration to successfully 

implement and sustain the approach of CGI. Furthermore, she discussed how teachers were stuck 

in the way they learned math, where students are just provided the notes on how to solve 

problems. She noted students are not encouraged to think for themselves. She saw her role in the 
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process as building awareness among her staff about the power of students’ thinking. Laurie L. 

also mentioned a similar process, but added, 

I believe strong math instructional leadership practices are necessary for a principal to 

have. It is important for teachers to see me learning beside them. I now understand the 

importance of teachers seeing I am in this process with them. This will show comradery 

and build buy-in. 

 

She realized that teachers buy in if the principal takes part in the preparation and develops 

leadership content knowledge. Greg H. developed the same understanding, but he took it a step 

further and started planning with his leadership team the PD series for the staff. Greg H. spoke 

about how the planning of the PD series is a result of realizing what his role is as an instructional 

leader. He further explained that prior to the series, he had a strong confidence in mathematics, 

but by the end of the series, he had built his confidence in being an instructional leader of 

mathematics. 

Developing an awareness of being an instructional leader who learns with one’s team 

helped some of the principals build confidence and showed them how to apply that knowledge to 

their instructional leadership practices. Research Question 3 asked the principals if the 

preparation series affected their ability to support teacher practice. Half of the principals shared 

that the series built their overall math confidence, which helped them support teacher practice. In 

the next section, I explore principals’ increase in math confidence and how that influenced their 

ability to support teachers. 

Building Overall Math Confidence 

One’s own math confidence can influence how one teaches and provides feedback in 

mathematics. Interestingly, as shown in Figure 3, only one out of the four principals who spoke 

about becoming an effective instructional leader mentioned confidence level. Altogether, five out 
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of 10 participants in the study had an increase in confidence level. Two participants provided 

detailed explanations about the journey of building confidence with the approach of CGI.  

Building confidence for these two participants started with wanting to learn. Faith M. and 

Andy K. discussed how Session 1, on the “why” and research behind CGI, opened their eyes to 

the idea that the standards are calling for a transformation in math instruction. Both participants 

explained that after this session they had a desire to learn more.  

Faith M. was a veteran principal with 20 years of experience and a novice in the approach 

of CGI. She shared in her post-interview that math instruction did not yield high student 

achievement or confidence at her school, but she was unsure of how to address these issues. She 

then provided anecdotal stories about her own confidence with math in school, as a teacher and 

now as an administrator. As an administrator, she struggled with gaining the confidence to 

provide feedback on math instruction that was helpful. Throughout the series, she started to 

understand the math standards and how to attack these standards as educators: 

I was finding different ways I can support in the area of math. So, again throughout the 

series, I built my confidence in this area and felt ready to support. We actually shifted our 

goal from focusing on language arts to math so we can focus on the approach of CGI 

more. So I would say yes, definitely the series affected the way I support my teachers and 

thinking about professional learning on our sites in a positive way. 

 

Building confidence in the approach of CGI led this participant to change school goals in the 

middle of the year to address the need she saw in mathematics.  

Melissa had a different journey because she referred to her understanding of the approach 

of CGI as developing. She explained that she had just over 3 years of preparation in this area 

prior to the series and her school had been implementing the approach of CGI for years now. She 

worked at an affluent school and had been a principal for about 10 years. She shared her school 

was using the approach of CGI when she arrived as principal, and her confidence around 
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supporting teachers in the process was low. She started reading and teaching herself about what 

CGI was. In addition, she observed in many classes and tried to develop the principled ideas 

guiding this approach, but she struggled: 

Coming to a school where CGI is being implemented with no training is intimidating. I 

tried to teach myself, but my confidence was low. The series helped me bring up my 

confidence and observe the fact that a lot of classes were not using the approach of CGI 

and students were, well, just not engaged. . . . Bringing up the confidence level of the 

admin and teachers to promote that and to do that, so the kids feel that confidence to 

present their thoughts and show their thinking. 

 

The increased confidence level of this principal provided her with the strength she needed to 

both recognize and address where changes in math instruction needed to be made. She noticed 

that in classrooms where the approach of CGI was being used, students were engaged, but in 

classes where a more traditional approach of direct math instruction was implemented, students 

were off task and were not provided opportunities to participate. She spoke about how the 

standards are calling for students to participate and share and then stated she was going to use the 

standards as a driving force for change. This “aha” moment leads to the next finding, where six 

out of the 10 participants acknowledged a change in math instruction is needed to meet the 

standards. 

A Need for a Change in Math Instructional Practices 

Research Question 3 asked principals if the preparation series affected their ability to 

support teachers. One important theme that emerged was principals acknowledging that a change 

in math instruction needed to be made. Five of the principals referenced the Common Core State 

Standards as being a driving force for a transformation in teaching practices. However, six of the 

principals stated a change in math instruction was needed in their exit ticket reflections, site 

walkthroughs, and/or post-interviews. The two principals who had a stark change in opinion 

about math instruction were Beth E. and Greg H. Both are experienced principals and come from 
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a background of teaching mathematics. Their experiences show that, with awareness, change is 

possible. Beth E. said, “Looking at the standards and framework helped me understand that a 

shift in math instruction is needed. We need to change our mindset around teaching math, and it 

is my job to get the staff there.” 

The standards and the framework are a driving factor for a change in math instruction. 

All six participants mentioned the standards and/or framework in their responses. Beth E. was 

different because she was previously a math teacher, and during the first session she spoke about 

the importance of teaching steps or tricks to students in mathematics. By the end of the series, 

she realized that steps or tricks would not always lead to success. Her traditional background was 

still there in some aspects by the end of the series, but she was becoming more and more open to 

change. 

Change for Greg H. occurred at the end of the workshop series. He was adamant at the 

start of the series that his expertise in teaching math made him a strong instructional leader. 

Throughout the sessions, within his exit reflection ticket responses, he began to note that when 

he taught math or provided feedback in math, he was looking for the process of “I Do, We Do, 

You Do” but never recognized that the standards were pushing past this type of teaching to honor 

students’ thinking. He discussed in his post-interview that he still believes that teaching students 

a standard algorithm is needed, but he now knows in which grades the standard algorithms are 

introduced. Finally, he shared that while the sessions were helpful in his learning process, his 

change in ideology was coming from working within a cohort of other principals. Without the 

cohort of his peers, he believed, he would not have developed an understanding of the principled 

ideas guiding the approach of CGI. 
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The next sections explore the final theme presented in Research Question 3 on how the 

preparation series affected the principals’ ability to support teacher practice. Working with a 

cohort of principals yielded the strongest results to this research question. 

The Importance of Learning in a Cohort of Principals 

Greg H. was not alone in finding comfort and learning from his colleagues. Eight out of 

the 10 participants shared that working within a cohort of principals positively affected their 

ability to support teacher practice. Mainly, the principals discussed how the two in-person site 

walkthroughs and debrief sessions provided them with clarity of the principled ideas guiding 

CGI. Jean D.’s overall learning from each research question was sparser than that of other 

participants. Her responses were somewhat vague, and she did not engage in many discussions 

during the sessions, walkthroughs, and post-interview. She comes from an affluent school with 5 

years of principal experience. This was the first time she had attended any professional 

development on the approach of CGI, and she deemed herself a novice in practice. Although she 

did not share much in discussion, in the post-interview she spoke about her peers and learning 

from their comments: 

It was just nice for me to be part of the learning as a learner and have the cohort of 

principals to support me through this process. . . . Then I had the opportunity to work out 

the rollout to staff with my cohort of colleagues first. The PD allowed me to debrief 

every session, talk about “Why” we did not understand it or could not identify the 

strategies before we go in front of our own staff, was huge. 

 

This same sentiment was felt by Melissa S., who spoke about how the ability to talk 

through challenges helped increase her understanding of the approach of CGI. She discussed 

how every principal sees things through a different lens. Each person’s lens helped the group 

flesh out different ideas and strategies. She described how the cohort was helpful when they were 

stuck in a particular area because they could come back together and move through the process 
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together. Eight principals used similar words, and all shared that their peers helped their ability 

to support teacher practice. The cohort is still meeting and supporting one another in the 

implementation of CGI. 

Final Reflection and Analysis on the Preparation Series 

All participants shared that the preparation series was effective in supporting teaching 

practice. Overall, the principled ideas of CGI yielded the strongest responses from the principals. 

The principals shared that change occurred for them in different areas, such as instructional 

leadership or their understanding of students’ thinking. Three participants’ responses were 

particularly notable. Two of the three principals made a shift that showed a base for ongoing 

learning, and one is moving in this direction.  

Antoinette M.’s responses showed a deep understanding of the approach of CGI. 

Antoinette M. was a first-year principal at a Title I school and a novice in the approach of CGI. 

She discussed how her experiences as a teacher helped support her understanding throughout the 

series. She started the series with an open mind. Research Question 1 focused on a change in 

understanding around students’ thinking and math practice. In this question, she was able to 

identify that students solve problems in a variety of ways, and she began to understand the 

details of their thinking. She discussed the different ways students were solving. She also 

acknowledged the details within students’ strategies. This was the first time in the series where 

she stated the “old way of teaching” needs to be transformed.  

From there, Antoinette M. developed the three principled ideas in the approach of CGI 

that were observed in the series. Using the trajectory of students’ thinking to guide instruction 

was a challenging idea for most principals in the series. Antoinette M. was able to comprehend 

the three stages of student development and mentioned questions teachers could use to support 
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students’ thinking along the continuum. She discussed how this understanding came from 

working with her colleagues, which is a finding that came from Research Question 3. She used 

her fellow principals’ knowledge to construct her own and bring these ideas to her staff. Finally, 

based on her overall learning, she made the decision to be an instructional leader who learns with 

her teachers. 

Gretchen F. had a similar process in the series, but she differed because she did not 

discuss how the learning affected her instructional leadership practices. As shown in Figure 3, 

this participant developed understanding in each research question and within each finding, but 

she did not change her view of math instruction or indicate that her instructional leadership 

practices were affected. Gretchen F. stated in her post-interview that prior to the workshop, she 

knew there needed to be a change in math instruction, but she did not comment on her 

instructional leadership strategies directly. Gretchen F. developed generative learning on the 

principled ideas guiding the approach of CGI. She was able to speak to these ideas and led the 

discussions both times in the site walkthroughs on how to move the trajectory of students’ 

thinking with instructional moves. Finally, she also discussed her plan of implementation with 

her colleagues, which many people wanted to copy. 

In contrast, Greg H. came into the series believing his knowledge of math instruction was 

far above that of his peers. He stated in the first session that he would be able to support his 

colleagues throughout the series. As the series progressed, so did his learning process. He began 

to notice that he came from a more “traditional” background than what the standards were 

calling for. He also explained that he coached his teachers in a more formulaic way to teach 

math. By the end of the series, he admitted that both math instruction and instructional leadership 

needed to change. He still wanted his teachers to show students a formulaic way of completing 
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math in the classroom, but he stressed the idea of letting students solve first and using questions 

to guide their thinking. The most beneficial piece of the series for this participant was the ability 

to work and learn from his peers. He acknowledged that they opened his eyes to different ways 

to approach math problems and instruction. 

All three principals indicated a desire for ongoing learning in the approach of CGI and 

are dedicated to working with the cohort to implement these practices at their school sites. 

Antoinette M. and Gretchen F. shared they were developing a deep understanding of the 

approach of CGI and had an implementation plan for their sites. However, Greg H. is still 

progressing in understanding how to direct his school in math practices. Working with the cohort 

of principals will provide ongoing learning to all the principals and help them continue to 

support teacher practice. 

Conclusion 

This study of a 6-week preparation series with two site walkthroughs identified pieces 

that supported principal generative learning. Two main components that led to a deeper 

understanding of the ideas presented in the series were the site walkthroughs and the peer 

support. This learning led to a change in practice for six of the participants in the study. The 

group data revealed that 100% of participants had a change in understanding around students’ 

thinking and math practices. All participants took up at least one principled idea guiding CGI, 

and all participants stated that the preparation series affected their ability to support teacher 

practice. These findings can help in the development of further preparation series on the 

approach of CGI for principals. 
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CHAPTER 5: DISCUSSION 

 

Reflecting on the six sessions, I realize now the transformation that needs to occur for 

both students and teachers in the area of mathematics. We need to focus on what students 

do know, instead of what they don’t.  

—Principal Faith M.  

  

Over the past 6 months, a group of 10 principals from Sunnyside Unified School District 

participated in a 6-week workshop series on preparing principals to support teachers in the 

approach of Cognitively Guided Instruction (CGI). The journey supported principals in seeing 

the importance of understanding children’s thinking, the principled ideas guiding the approach of 

CGI, the benefits of working with their colleagues, and the need to become strong instructional 

leaders who learn with their teachers. The findings from the study extend past research and 

provide guidance in a preparation series for principals. 

In this chapter, I first discuss the significance of the findings and connections to past 

research by exploring the findings focused on the principals’ understanding of students’ thinking, 

the role principled ideas of CGI played, and the power of working in a cohort of colleagues. 

Next, I discuss the limitations of the study and recommendations for future professional 

development. I conclude the chapter with my final thoughts on the importance of preparing 

principals in the approach of CGI. 

Significance of Findings  

Research on the approach of CGI started with an experimental study in 1989 and since 

then has yielded strong results in improving students’ and teachers’ understanding of 
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mathematical ideas and practice. Since the initial study, most studies have focused on preparing 

teachers and school-based professional development. A study completed in 2004 looked at a 

scale-up model for implementing the approach of CGI. This study found that involving the 

principal and district will lead to a successful scale-up model and that support from the principal 

is needed to sustain the implementation of CGI (Carpenter & Franke, 2004). My study built upon 

this idea and found that 100% of the participants felt the preparation series supported them in 

understanding CGI and thinking about how to support their teachers.  

Each of the principals demonstrated an increase in their understanding of children’s 

mathematical thinking. Of note, however, was that their learning in this area was related to broad 

ideas about children’s thinking (such as that they solve problems in a variety of ways), but most 

of the principals did not provide details about children’s thinking (elaborating a particular 

strategy). Evidence from studies with teachers has shown how important knowing the details of 

children’s thinking is for both their ongoing learning and their practice (Franke et al., 2001; 

Webb et al., 2018). It is not surprising in this initial opportunity for learning that principals were 

not yet sharing the details of the development of children’s mathematical thinking, but it does 

suggest that continued opportunities would be valuable if the goal is more than surface 

knowledge and principals’ ongoing learning. 

The preparation series provided opportunities for the principals to learn about students’ 

mathematical thinking, particularly in the early sessions. Principals had to solve problems and 

explain their thinking to the group, reviewed the standards, connected the standards to the 

approach of CGI, and watched video examples from the classrooms. The videos highlighted 

students explaining the details of their thinking. This led to 100% of the principals understanding 

the importance of listening to the details of student thinking to make instructional decisions, but 
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it was not enough to support deeper understanding. Embedding opportunities that ask principals 

to detail students’ strategies in all sessions can help principals continue to understand the 

nuances and details of students’ mathematical thinking.  

Building the Principled Ideas Guiding the Approach of CGI in the PD Series 

One of the goals of the professional development was to help principals support teachers 

in implementing CGI. To do this, principals need to make sense of the principled ideas guiding 

the approach of CGI. The findings from this study offer additional evidence to support past 

literature indicating that professional development in CGI should embed the principled ideas into 

the learning. A series of studies completed by Carpenter and Fennema (1992) found that PD 

focused on educating teachers in the analysis of student thinking yielded instructional practices 

that supported students’ learning. These studies are important because they laid the foundation 

for future PD in the area. Furthermore, a yearlong experimental study explored the effects of a 

professional development series in the area of preparing teachers to understand students’ 

algebraic thinking. The findings provide further evidence that professional development focused 

on students’ mathematical thinking and the principled ideas of CGI is productive for teachers.  

My study found similar results. One hundred percent of the participants shared they were 

able to understand the principled ideas of CGI; three in particular described being led to a deeper 

understanding of students’ thinking. Embedding the principled ideas of CGI in the PD series 

would support principals’ development of leadership content knowledge in the area of CGI, 

which would lead to learning in ways that connect to their work with teachers. 
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Understanding the Principled Ideas of CGI Led to Principals Developing a Support System 

for Teachers 

Understanding the principled ideas of CGI supports principals in developing leadership 

content knowledge (LCK). LCK is defined as knowledge that will equip administrators to be 

strong instructional leaders (Stein & Nelson, 2003). In a study completed on LCK in 2003, the 

findings showed that principals lacked subject content knowledge especially in the area of 

mathematics. The study showed that once administrators are introduced to subject matter 

knowledge in math, they become stronger instructional leaders who can support teacher practice 

(Stein & Nelson, 2003). Understanding the guiding principles of CGI and developing LCK will 

help principals support teachers.  

My study found that with the development of LCK in CGI, principals were able to 

increase their confidence level, develop an understanding of what type of instructional leader 

they wanted to be, and create a plan to use the expertise of their staff to support the 

implementation of CGI. These findings are consistent with past research in the area of LCK and 

instructional leadership. In 2010, Nelson completed another study that showed again that the 

higher a principal’s LCK, the stronger an instructional leader they were. Nelson found that only a 

few principals were prepared to attend to students’ thinking and how instruction should intersect 

with that thinking; this idea connects to the guiding principle of CGI of understanding students’ 

thinking. My study also found that prior to the PD series, principals were not prepared to attend 

to student thinking. By developing LCK in the approach of CGI, the data showed that all of the 

principals in the study were able to acknowledge student thinking.  

This preparation series sought to develop leadership content knowledge in math using the 

approach of CGI within each of the six sessions by introducing seven principled ideas of CGI. 
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Each session introduced principled ideas of CGI and had the principals complete activities using 

the ideas, such as completing video analysis sheets and site walkthroughs. The principals were 

able to take up three of the seven principled ideas consistently in site walkthroughs and 

conversation. All principals knew that extending student thinking and using students’ thinking to 

make instructional decisions were principled ideas guiding the approach of CGI. Sixty percent of 

the principals recognized the importance of the trajectory of students’ thinking. By 

understanding these three principled ideas, principals had a start in understanding all seven 

guiding principles and will continue to develop LCK.  

For some of the principals, understanding the principled ideas of CGI led to a reported 

increase in confidence and an understanding of what type of instructional leader they need to be 

to support this work. Five out of the ten principals shared they needed to be an instructional 

leader who learned beside their teachers. The study was able to identify for these principals ways 

they can learn with their staffs, such as using video examples and site walkthroughs to increase 

understanding of CGI. The principals also mentioned the importance of calling on the expertise 

of their teachers and building strong leadership teams to support implementing CGI. Supporting 

more of the principals in this area would be a high priority. It could be a matter of more time 

working together in professional development opportunities, but it could also be increasing 

attention to explicitly asking principals to share their practices and how confident or strongly 

they feel about managing them. 

Understanding the principled ideas supports principal sense making. The principled ideas 

provide a way for the principals to connect ideas about students’ mathematical thinking and their 

practice with broader ideas and goals. Principals who develop leadership knowledge like this are 

able to support teachers in their instructional practices (Boston et al., 2017; Stein & Nelson, 
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2003). They will no longer look at CGI as providing students with story problems and watching 

them solve. Rather, they will know the intricacies of the approach founded in research beginning 

in 1989. Principals will be able to understand (a) the development of students’ mathematical 

thinking, (b) instruction that supports that development, (c) teachers’ knowledge and beliefs, and 

(d) the way teachers’ practices are influenced by their understanding of students’ mathematical 

thinking (Carpenter et al., 2000). It is imperative that future PD focuses on the principled ideas 

of CGI and lets the participants see these ideas play out in classrooms and video examples. If 

participants are able to see the principled ideas in action and discuss in teams, a transformation in 

instruction will occur. 

Principals’ Support of Teacher Practice 

The preparation series was productive for all of the principals in supporting teacher 

practice and their role in the process. The principals specifically indicated key factors that helped 

them in this process. The principals shared that working with their colleagues, developing a 

different view in math instruction, building confidence, and instructional leadership as key ways 

to support their teachers. 

At the conclusion of this study, one implication that presented was how engagement in 

this learning process supported principals to reflect on how they construct their role as a 

principal. Some of the principals spoke about how they were embarrassed or had a lack of 

confidence around understanding the standards, and how engagement in a math lesson can look 

different from how they taught. This PD series opened up a space for principals to reconstruct 

their roles as leaders, and the principals were able to share and grow their understanding with 

other principals. 
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One of the main contributions of this study was that eight out of ten principals indicated 

that working with their colleagues was the most effective aspect of the preparation series in 

supporting teacher practice. This finding was apparent in the site walkthrough debrief sessions 

and interviews. Principals explained that when going through other PDs, they are not given the 

opportunity to work with the same group of colleagues to both comprehend and implement the 

information. Working with their peers in this way was new and created a community for them to 

lean on. Principals shared that they learned from their colleagues’ comments during the site 

walkthroughs and their colleagues provided different interpretations of the work. Working with 

their colleagues also offered them a different lens through which to view math instruction. 

Furthermore, eight out of 10 principals mentioned that working out an implementation plan with 

their colleagues that included using their leadership teams was less intimidating than doing the 

work independently. The principals stated having multiple schools working together to 

implement the approach of CGI would build buy-in among the staffs and provide cohesive plans 

for implementation. PD in this way provides a cohesive team of support for principals, which is 

woefully lacking in principals’ daily lives.  

By working together, the principals are creating implementation plans for their sites and 

developing a deeper understanding of the approach of CGI. For the upcoming school year, this 

cohort has worked with the district to develop an agreement to prepare these principals and their 

leadership teams in the approach of CGI. These teams will go through the preparation series 

together and form both implementation and sustainability plans at their sites.  

Furthermore, during the added April meeting, the cohort reached the conclusion that the 

seven principled ideas guiding the approach of CGI can be used in other subjects to support 

teachers as a framework for observation and feedback. The cohort brought this idea to district 
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personnel, and they were in full support of using the principled ideas as a framework for what 

great first instruction should look like in a classroom. The cohort is currently working on this 

task. 

Creating a sustainable change in instruction in math is challenging. The data from this 

study indicate the need to understand students’ thinking and the principled ideas guiding CGI 

and achieve true teamwork to implement and sustain this change.  

Limitations 

Creswell and Creswell (2018) defined limitations as strengths and weaknesses of a study 

that can affect one’s interpretation of the findings. This study had three limitations that may 

influence future PD in this area. 

Limited Window of Time 

The PD series was given over a 6-week period within one school year. This limited 

amount of time still did yield strong results and changes for the principals around students’ 

thinking and math practice. However, with more time to process, principals’ growth in 

confidence level, understanding, and how they are putting these ideas into practice may look 

very different than it does now. The initial feedback is strong, but the principals’ understanding 

will continue to grow with the support of the cohort and 6 months from now may result in deeper 

understanding. 

Perception of Principal Support 

Research Question 3 focused on how principals perceived the PD series affected their 

ability to support teacher practice with implementing CGI. The results that answer this question 

came solely from the principals’ perspective. Teachers may have different viewpoints on how a 

principal can support them with implementing CGI. Because this study included only principals, 
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it is missing teachers’ voices, and this may influence the ways principals support teachers in this 

work. 

Facilitators of the PD 

This study’s preparation series was co-facilitated by a principal and a math coordinator. 

Both individuals are considered to be experts in the approach of CGI. Therefore, it is not clear 

whether this PD requires certain professional developers to run successfully.  

The limitations presented in this study lead to future recommendations for strong PD in 

this area. 

Recommendations for Future Professional Development 

Three main recommendations of this study for the professional development of principals 

include a change in the preparation series, the continuation of the principal cohort, and adapting 

session content. 

 I recommend that the preparation series be broken into two phases. Phase 1 of the series 

would include principals and leadership teams going through each of the six sessions together. 

This recommendation came about because more than half of the principals spoke about the 

importance of involving their lead teachers in the preparation. Phase 2 would consist of the 

principals going on site walkthroughs together with other principals to practice providing 

feedback and support to teachers. During my observations of the two site walkthroughs, I noticed 

that principals were most vocal during the debrief sessions both times. They were able to learn 

from and grow with one another, both in the approach of CGI and with their feedback practices.  

My second recommendation is that, at the conclusion of the preparation series, the cohort 

of principals still meet regularly to check in with one another, discuss implementation, provide 

advice, and plan for next steps. This part is key in sustaining the approach of CGI, and 60% of 
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principals discussed the importance of working with their colleagues to develop a deeper 

understanding of CGI and provide strong feedback. 

Finally, based on the principals’ feedback, I recommend breaking the workshop series 

into small, sizable pieces that embed the principled ideas of CGI in each session, as this study 

did, and including more site walkthroughs. Throughout the post-interviews, many of the 

principals explained that they were able to comprehend the information because of the format of 

the PD series. Each session focused on a different aspect one would see in a CGI classroom. 

Furthermore, the principals also spoke about the importance of the site walkthroughs. I propose 

having two site walkthroughs that are only principals and one with leadership teams and 

principals. This will allow teachers to see the work in action and discuss next steps with their 

teams.  

Conclusion 

This study was successful for the 10 principals and schools. All principals in the study 

experienced a change in thinking around students’ thinking and math practice. In addition, all 

principals took up at least three of the principled ideas guiding the approach of CGI, and finally 

all principals said the preparation series influenced their ability to support teacher practice. The 

findings suggest that understanding the details of students’ thinking will help principals make 

instructional decisions. Furthermore, principals knowing the principled ideas of CGI creates an 

understanding for principals of the approach of CGI, the connection to the standards, and the 

difference in instructional practices. Finally, working in a cohort of principals, having confidence 

in the practice, and being an instructional leader who works with teachers helps principals 

effectively shape teacher practice. All principals from this study have decided to continue 

working with the cohort and meet monthly to discuss implementation and plan next steps. The 
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study created a collaborative platform for principals to use for both implementing and sustaining 

the approach of CGI. The results from this study can be used to create further research-driven 

professional development for principals and leadership teams in the approach of CGI. 
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APPENDIX A: OVERVIEW OF PROFESSIONAL DEVELOPMENT SERIES 

The principals will participate in the following six sessions that I co-created with our district 

math coordinator based on research from former CGI preparations within CUSD. Each session 

will focus on a different practice. Throughout the series, the principals will create a feedback 

guide to support principals in this work. 

Session 1: Introduction to CGI and research how to get “The Why” to teachers 

Objective: Establishing the “Why” behind the approach of CGI by providing an overview of 

the shifts in mathematics to provide 21st century skills. 

Session details: 

During this session, principals will be provided an overview of the history of the approach of 

CGI. We will prepare principals in establishing “The Why” of utilizing CGI practices by 

connecting the principles of CGI to the Math Framework and standards for Mathematical 

Practices and the Effective Mathematics Teaching Practices. We will review the standards, 

research and provide video clips of a CGI classroom that explores the shifts in mathematics 

presented in the CCSS. 

Homework: The principals will be assigned with working with their leadership team to 

present the “Why” behind utilizing CGI practices to their staff. 

 
 

Session 2: Number Sense Routines 

Objective: Prepare principals in understanding number sense routines to observe the multiple 

ways that students make sense of math. 

Session details: 
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 During this class, we will expose principals to different type of number sense routines 

including number talks, choral counting, and “quick images”. We will provide video clips of 

each routine, and ask the principals to fill out an observation protocol sheet on each video clip. 

The principals will then discuss their observations with their colleagues and identify specific 

feedback they could provide to the teachers in each clip.  As a group, we will create a guide on 

observable teacher and student behaviors to look for during walkthroughs.  

Homework: Principals will observe and or introduce math warm-up routines and 

provide support to teachers in this area. 

 

 

Walkthrough 1: Participants will attend one of the principal’s school sites and complete 

observations on number sense routines in multiple teacher’s classrooms. After, the walkthrough 

the principals will debrief and discuss what effective feedback they could provide to the teachers.  

 

Session 3: The Unpacking and solving of number-less story problems 

Objective 1: Principals will observe teachers using questioning strategies to focus on the 

context of the story  

Objective 2: Through observation, principals will learn the power of questions that assess and 

advance students mathematical thinking 

 This session will include videos of teachers unpacking story problems with their classes. As 

well as video clips of teachers questioning students as they solve the story problem to push 

their thinking further. Principals will fill out an observation protocol sheet on each video clip. 

The principals will then discuss their observations with their colleagues and identify specific 

feedback they could provide to the teachers in each clip.  As a group, we will create a guide on 
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observable teacher and student behaviors to look for during walkthroughs focused on 

unpacking and solving story problems.  

Homework: Principals will observe and or introduce the unpacking and solving of 

story-problems and provide support to teachers in this area. 

 
 

Session 4: Teacher Moves During Student Share-out Opportunities 

Objective: Principals will learn how teachers select, sequence and facilitate students thinking 

based on the learning target of the lesson. 

 This class will include videos of students sharing out and the feedback the teachers 

provide to the students. Principals will fill out an observation protocol sheet on each video 

clip. The principals will then discuss their observations with their colleagues and identify 

specific feedback they could provide to the teachers in each clip.  As a group, we will create a 

guide on observable teacher and student behaviors to look for during walkthroughs focused on 

student share outs.  

Homework: Principals will observe and or introduce share-out opportunities and 

provide support in this area. 

 

 

Walkthrough 2: Participants will attend one of the principal’s school sites and complete 

observations on unpacking/solving story problems and student share outs in multiple teacher’s 

classrooms. After, the walkthrough the principals will debrief and discuss what effective 

feedback they could provide to the teachers.  
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  Session 5: The introduction of analyzing student work and Problem Types part 1 

Objective: Principals will learn about the 3-stages of development for students in mathematics 

(ex: Direct Modeling, Counting, and Relational Thinking) and learn about the different 

problem types presented in the Mathematical Framework which connects to the approach of 

CGI. 

 During this session principals will be trained on the 3-stages of development for students in 

mathematics (ex: Direct Modeling, Counting, and Relational Thinking). Principals will also 

learn about the different problem types such as join, separate, part-part whole, comparing and 

multiplication/division problems by looking at student work that present these problem-types. 

 Homework: Principals will begin to train their leadership team in leading their teams 

in analyzing student work by reviewing the stages of development for students in mathematics 

(ex: Direct Modeling, Counting, and Relational Thinking) and the different problem types 

teachers can use. 

 
 

Session 6- The analysis of student work and Problem Types part 2 

Objective: Principals will analyze student work based on the 3 stages of mathematical 

development within the joining problem-type. 

During this class, Sample work will be provided to the principals with an analysis protocol. 

The principals will work together to analyze the student work and place students within one of 

the stages of development and discuss what teacher moves/questioning strategies can move the 

student to the next stage. 

Homework- Principals will complete the same exercise with their leadership team. They will 

provide their leadership team with student work samples and the analysis protocol. The team 
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will work together to analyze the student work and place students within one of the stages of 

development. The leadership team will then be tasked with replicating the same process with 

their grade level teams. Principal will provide support as needed. 
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APPENDIX B: INTERVIEW PROTOCOL 

______________________________________________________________________________ 

Good morning. Thank you so much for taking the time to meet with me today. I appreciate your 

willingness to be a part of this study to prepare principals in becoming lead learners in CGI 

practices. I would like to go over a few key points before we begin: 

The purpose of this study is to gather data on principals becoming lead learners in CGI practices 

to best support teachers and improve math instruction for students. We want to know what pieces 

of the PD series are most effective in both changing principal’s math leadership and shaping 

teacher practices. The information gathered in this interview will be analyzed and shared with 

the district and dissertation committee. All information will be kept confidential all participant 

and schools names will be changed. This study will be published in a dissertation. Do I have 

your permission to record this interview? The purpose of the recording is to accurately script our 

conversation. In addition, if you need me to stop recording at any time please let me know. The 

interview should last about 30-40 minutes. Thank you again for your time and permission to 

record. 

______________________________________________________________________________ 

Warm-up Questions: 

1. Tell me, how long have you been a principal? 

2. How did your CGI preparation begin? 

3. On a scale to 1-10 1 being novice and 10 being expert, how would you rate your CGI 

expertise please explain why? 

4. Do you have any questions for me before we continue? 

______________________________________________________________________________ 

Key Questions: 

1. How has your understanding of young people’s thinking changed over the course of the 

preparation series? 

2. Tell me, what parts of the walkthrough sessions you found to be most valuable in 

changing your math leadership practices and why? 
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3. What do you think you can do as a principal to support the implementation of CGI at 

your school site? 

4. How do you think you would go about creating a culture at your school that supports the 

work of CGI? 

5. What supports does this make you think your teachers may need in the approach of CGI? 

6. Describe your next steps as an instructional leader using the approach of CGI to continue 

to shape teacher practices with your staff? 
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APPENDIX C: PRINCIPAL OBSERVATION PROTOCOL FOR CLASSROOM 

WALKTHROUGH 1—NUMBER SENSE ROUTINES 

Classroom: 

Number Sense Routine: 

What teacher moves did you observe? 

 

 

 

 

 

 

 

 

 

What student moves did you observe? 

What questions would you ask the teacher? 

 

 

 

 

 

 

 

 

 

What feedback would you provide the 

teacher? 

 

Comments/feedback during principal debrief: 
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APPENDIX D: PRINCIPAL OBSERVATION PROTOCOL FOR CLASSROOM 

WALKTHROUGH 2—STORY PROBLEMS/STUDENT SHARE-OUTS 

Classroom: 

Observed: (unpacking of story problem, solving or share-out) 

What teacher moves did you observe? 

 

 

 

 

 

 

 

 

 

What student moves did you observe? 

What questions would you ask the teacher? 

 

 

 

 

 

 

 

 

 

What feedback would you provide the 

teacher? 

 

Comments/feedback during principal debrief: 

 

 

 

 

 

Other feedback and comments: 
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APPENDIX E: STUDENT WORK ANALYSIS PROTOCOL 

Name: _________________________ Problem Type____________ Date_________ Score______ 

* We’re looking for more than answers, we’re looking at what strategy did students use to solve the problem? 

Score Strategy 

(write what strategy they used) 

Identify Stage of Mathematical 

Thinking 

(Direct Modeler, Counter, Relational 

Thinker/Derived Fact) 

1 - Inaccurate strategy, it 

will not lead to an 

accurate answer. 

 

 

 

 

 

 

 

 

 

2- Accurate strategy, 

makes group of numbers 

and counts their groups 

with repeated addition or 

repeated subtraction. For 

example, if the problem is 

43 x 29,  

29 + 29 + 29, etc. 

 

  

3 – Accurate strategy, the 

student may alter the 

multiplication into a 

division problem or vice 

versa, student 

decomposes numbers and 

uses the area model, 

and/or the student uses the 

standard algorithm for 

multiplication to solve. 

 

  

4 – Accurate multiple 

strategies, the student 

may alter the 

multiplication into a 

division problem or vice 

versa, student 

decomposes numbers and 

uses the area model, 

and/or the student uses the 

standard algorithm for 

multiplication to solve. 

 

  

Conventions Rubric- *Students paper should have 2 scores 1 strategy score and 1 conventions score. 

1 point – Correct answer 

1 point – 2 or more mathematical model/equation(s) 

1 point – organization/clarity (labels) 
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1 point – written explanation uses some academic vocabulary 

Comments/Next Steps: 

 

 

 

 

 

Adapted from Danielle Moore- TeachingOneMoore 
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APPENDIX F: REFLECTION EXIT TICKET PROTOCOL 

Sessions Learning Journal Prompts and Hypothesized 

Participants Responses: 
Session 1: Introduction to the approach of CGI and 

research how to get “The Why” to teachers 
Exit Ticket Prompt: 

1. Name two ways that you can help teachers 

make sense of the “why” of CGI? 

 

 

Session 2: Number Sense Routines 

 

 

 

Exit Ticket Prompt: 

 

1. Name at least two things you learned about 

number sense routines that influenced your 

understanding of student thinking. 

2.  How do you see yourself helping teachers 

implement effective number sense routines? 

 

 

Session 3: Unpacking/Solving Story Problems Exit Ticket prompt: 

 

What is your role in supporting teachers to facilitate 

students in the unpacking and solving of story 

problems?  

 

 

Session 4- Student Share Out Opportunities Exit Ticket Prompt: 

  

What is your role in helping teachers to facilitate 

student share out opportunities? 

 

 

 

 

Session 5- The introduction of analyzing student work 

and Problem Types part 1 

 

  

 

Exit Ticket Prompt: 

 

Now that you have learned the development of 

children’s thinking and problem types what is your role 

in helping teachers in this process? 

 

Session 6- The analysis of student work with joining 

problem types 

Exit Ticket Prompt: 

What are your next steps with your staff in regards to 

the progression of student thinking within the different 

problem types? Please explain your action plan. 
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APPENDIX G: CGI QUESTIONING: MOVING STUDENTS’ THINKING ALONG THE 

CONTINUUM 

 

Direct Modeling 

to 

Counting 

Counting 

to 

Derived Facts 

Derived Facts 

to 

Invented Algorithm 

Explain/Elaborate Explain/Elaborate Explain/Elaborate 

 What does this 

represent? 
 How did you get this? 
 What do you know 

about this number? 
 What did you do first? 

Second?... 
 What’s happening in 

this problem? 
 What do you need to 

figure out? 
 Show me how you 

counted it. 
 How do you know 

that? 

  Can you show me how you 

solve this? 

  How did you count this? 

  What in the problem are 

you counting? 

  Can I hear you count? 

  Show me your counting. 

 

 How did you solve 

this? 
 What do these 

numbers mean in the 

problem? 
 Can you prove it? 
 Why does this work? 

 

Extend Extend Extend 

 Is there a more 

efficient way to count 

this? 
 Can you organize this 

so that you can count 

more efficiently? 
 How many 5’s/10’s in 

_____? 
 Can you show me 

using a different tool, 

or less tools? 
 Can you show this 

without the tools? 
 Can you take what 

you know about small 

numbers and use it for 

larger numbers? 
 Can you take what 

you know about whole 

  What do you know about 

this number? 

  What math facts can help 

you? 

  How many groups of _____ 

are in this number? 

  Since you know that there 

are _______ in _____, how 

many _______ are in 

_______? 

  Is this number close to a 

friendly number? 

  Can this number be 

decomposed into easier parts? 

  Can you take what you 

know about small numbers 

and use it for larger numbers? 

 

  Does this work in all 

situations? 

  Does this work if I change 

________? 

  Can you prove this using a 

different strategy? 

  Can you write a 

conjecture? 

  Is there a rule or pattern 

about this type of problem 

that we could use? 

  Can you take what you 

know about small numbers 

and use it for larger 

numbers? 
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numbers and use it for 

fractions? 
 

 What number sentence 

matches your 

thinking? 
 Can you write out the 

steps for how you 

solved this? 

 What number sentence 

matches your 

thinking? 
 Can you write out the 

steps for how you 

solved this? 

 

 

 What number 

sentence matches 

your thinking? 
 Can you write out the 

steps for how you 

solved this? 

*Collaboratively created by Alvarado, Cotsen, and UCLA Center X  
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