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Abstract 

Elementary teacher professional learning (PL) is essential to gain desirable mathematical 

content knowledge for teaching (MKT) and pedagogical knowledge in ways to increase 

mathematics teacher efficacy (MTE) and influence student outcomes. The qualitative 

multi-case study's purpose was to explore educators’ perceptions of how elementary 

mathematics specialists (EMS) PL supports contributed to developing teacher efficacy in 

MKT and mathematics teaching practices (MTPs). The study aimed to establish PL 

recommendations based on the findings. Within the same school district, a purposeful 

sampling of 3 teachers, 1 principal, and 1 EMS were interviewed in each case study. 

Interviews were transcribed verbatim and coded within the NVivo 12 platform. Through 

open-coding major themes of EMS collaboration, MTE, MKT, MTPs, and mathematics 

structural support were extrapolated. The cross-case comparison findings suggest 

executing EMS teacher leadership and PL supports can contribute to MTE while 

advancing MKT, MTPs, and beliefs through nurtured administrative support and 

guidance that leverages the EMS perceptions as a credible leader. Five implied 

recommendations were proposed: EMS should partner with teachers and administrators 

to leverage autonomy and agency, building administrators should capitalize on EMS 

expertise as a conduit of mathematics PL, educators should utilize EMS for coaching and 

peer-influenced accountability, EMS should anchor mathematics PL in student work and 

experiences based on a vertical progression, and EMS should regularly teach a sub-

section of the student population to strengthen collective, collaborative inquiry.  

Keywords:  efficacy, elementary mathematics specialists, mathematics, mathematics 

teacher efficacy, mathematics teaching practices, professional learning 
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CHAPTER ONE: INTRODUCTION 

 Chapter One provides background information regarding the societal and cultural 

influences on the connection between teaching and learning mathematics. It describes 

how the need for mathematics instructional improvements has led to elementary 

mathematics specialist (EMS) positions as a solution for improving student mathematics 

achievement and outlines the need to explore and analyze the contributions of EMS 

specifically to mathematics teacher efficacy (MTE) in the context of the elementary 

school setting. The chapter provides the purpose of the Dissertation in Practice study and 

the research questions used to guide the inquiry. Finally, the chapter describes the cross-

case comparison methodology employed to analyze the contributions of EMS 

professional learning supports for elementary mathematics teacher efficacy (MTE).  

Teaching and learning mathematics are interconnected. Teaching is deeply rooted 

in curiosity about the world, care for students, and a held desire to prepare the next 

generation. Elementary educators’ learning, formal training, and experiences shape their 

view of what it means to know and learn mathematics (Beswick, 2011). Likewise, a 

student’s view of what it means to know and do mathematics is shaped by their 

experiences in elementary school and the teachers they encounter (Boaler, 2016; Zager, 

2017). Thus, student perceptions about mathematics are greatly influenced by teachers’ 

beliefs and attitudes about mathematics and mathematics teaching (Palardy & 

Rumberger, 2008). This affective relationship, teachers’ beliefs, attitude, and disposition 

toward mathematics, influence teachers’ perception of what encapsulates mathematics 

teaching and learning as well as the pedagogical decisions about the manner in which 

they teach mathematics (Boaler, 2016; Briley, 2012; Campbell et al, 2014; Jong & 
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Hodges, 2013; Lomas et al., 2012; Zager, 2017). Teachers’ emotions toward learning 

mathematics impacts student learning and skills acquisition (Kutaka et al., 2017).  

Research indicates that effective mathematics teachers teach for understanding rather 

than teaching operations without meaning and teach mathematics language to 

communicate mathematical ideas (Almarode et al., 2019; Huinker & Bill, 2017; NCTM, 

2014). In efforts to accomplish this ideal, effective mathematics teacher not only need to 

understand the mathematics content they teach, know how students learn mathematics 

and are able to use pedagogical strategies that support students’ mathematics learning 

(Ball et al., 2008; Campbell et al, 2014; Reys & Fennell, 2003), but also possess positive 

attitudes and beliefs towards mathematics teaching (Cross Francis, 2015; Polly et al., 

2014; Swars, 2015).  

In the United States, elementary teachers are for the most part generalists 

(Fennell, 2011) and many lack the belief that they can influence student mathematics 

achievement (Zambo & Zambo, 2008). Some elementary teachers struggle with 

mathematics knowledge and have low self-images of themselves as mathematicians. The 

teacher choices, judgments, and behavior with students in the classroom are reinforced by 

the beliefs teachers hold about teaching and student learning (Kutaka et al., 2017). From 

a historical perspective, elementary teaching has been a female-dominated field (ASCD, 

2017) and females tend to be less confident than males in learning and teaching 

mathematics (Palardy & Rumberger, 2008). What is taught and how it is taught is greatly 

dependent on elementary teachers’ comfort with, and confidence in, their knowledge of 

mathematics (NCTM, 2014). Mathematics teacher efficacy (MTE) impacts effort as well 

as persistence and links positive teacher behavior with student performance (Cardetti & 
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Truxaw, 2014; Palardy & Rumberger, 2008). Studies have found that while teacher 

background is unrelated to mathematics achievement, teacher attitude, specifically 

teacher self-efficacy, is associated with mathematics achievement gains (Cardetti & 

Truxaw, 2014; Palardy & Rumberger, 2008). The attitudes and disposition of teachers 

toward mathematics affect motivation and capacity to learn mathematics not only for 

their students but for themselves.  

Consequently, a recent phenomenon of teacher leadership in the form of 

elementary mathematics specialists (EMS) has emerged as a critical strategy in 

elementary schools to address the need for mathematics education improvement 

(McGatha, 2009). EMS are teacher leaders responsible for supporting effective pre-K–6 

mathematics instruction and student learning (Fennell, 2011) by providing job-embedded 

professional learning and influencing teachers’ deeply held beliefs, knowledge and habits 

of practice (McGatha, 2009; McGatha, et al., 2017; West & Staub, 2003). EMS 

professionals build teacher capacity by strengthening the understanding of mathematics 

content and assisting in the development of effective instruction and assessment 

(McGatha et al., 2017). EMS teacher leaders are needed to shape and strengthen 

elementary mathematics teachers’ efficacy through on-the-job professional learning 

(Reys & Fennell, 2003).  

Statement of the Problem 

 International studies reveal that students in the United States underperform in the 

area of mathematics compared to many international peers (Trends in International 

Mathematics and Science Study [TIMSS], 2015). Studies have consistently found that 

students in the United States lag behind their international peers in mathematics 
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knowledge, maintain inadequate levels of achievement, and continue to create widening 

achievement gaps between black and white students in affluent and poor schools 

(TIMSS, 2015). Mathematics achievement in the United States has been consistently low 

for decades with only 40% of fourth-grade students performing at the proficient level as 

measured by the 2017 and 2019 National Assessment of Educational Progress (NAEP) 

assessment. Assessment results continue to expose achievement gaps among traditionally 

underserved students and their peers in mathematics (National Assessment of Educational 

Progress, [NAEP], 2019).  

Over the past decade, the National Council of Teacher of Mathematics (NCTM) 

has continued to promote a compelling vision for mathematics education in the United 

States with a recommendation of eight Mathematics Teaching Practices (MTPs). These 

MTPs outline a core set of high-leverage teaching practices necessary to promote and 

strengthen mathematics teaching and learning (NCTM, 2014). Implementation of the 

MTPs requires elementary teachers to possess a fundamentally more profound 

understanding of mathematics and student reasoning than expected in the past (Ball et al., 

2008; Boaler, 2016; Fennell, 2011). Developing these practices demands on-going, job-

embedded professional learning and changes in teachers’ deeply held beliefs, knowledge, 

and habits of practice (McGatha et al., 2017). Research on teacher preparation programs, 

educational reform, and feedback from high achieving countries indicates teachers’ 

beliefs about their abilities to teach mathematics is one of the biggest influences on 

student achievement (Hattie et al., 2017; Swars, 2005; Wilkins, 2008). Although only 

60% of teachers in a survey of certified elementary teachers believed they were qualified 

to teach mathematics (Weiss et al., 2001), there is hope that through additional, 
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purposeful training teachers’ mathematics efficacy can be improved. What remains 

unknown are effective ways to support teachers in developing a high degree of efficacy in 

both their understanding of mathematics content and their pedagogical practices.  

EMS, distinctively qualified mathematics teacher leaders (TLs), are being 

employed by school districts as a means to support teachers in building their confidence 

and competence to teach mathematics (Campbell & Malkus, 2014; Fennell, 2011). 

However, current literature gives little guidance or information about how these EMS 

teacher leaders can effectively assist teachers in building their efficacy in mathematics 

knowledge and effective pedagogical practices. In the absence of such knowledge, the 

development of the recommended MTPs and compelling vision to ensure equitable 

mathematics achievement for all will continue to remain inaccessible. The long-standing 

traditional and culturally accepted perception of what it means to teach and learn 

mathematics will persist as opposed to evolving with the teacher and student needs.  

Purpose of the Study 

The purpose of this study was to explore educators’ perceptions of how job-

embedded professional support provided by EMS contribute to mathematics teachers’ 

efficacy (MTE). These perceptions included those of teachers, principals, and EMS study 

participants. A current literature review suggests the greatest impact on student learning 

and experiences is gained when teachers have a high sense of efficacy in mathematics 

content knowledge and pedagogy (Bandura, 1997; Klassen & Tze, 2014; Klassen et al., 

2011; Knoblauch & Hoy, 2008; Tschannen-Moran & Woolfolk Hoy, 2001; Usher & 

Pajares, 2009; Zambo & Zambo, 2008). Recognizing the significance of job-embedded 

professional learning (PL) and mathematics teacher efficacy (MTE) in elementary 
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schools, this qualitative cross-case study comparison explored how support through on-

the-job professional learning (PL) in mathematics knowledge and pedagogy develops 

mathematics teachers’ efficacy (MTE) at a public, urban Missouri school district in a 

large metropolitan area.  

Research Question 

 To accomplish this purpose, the following research question was explored: How 

does the on-the-job professional learning (PL) support in mathematics knowledge for 

teaching (MKT) and pedagogy provided by elementary mathematics specialist (EMS) 

teacher leaders contribute to mathematics teachers’ efficacy (MTE) among K-5 teachers 

in a public, urban Missouri school district? Additional research sub-questions included: 

How do EMS perceive their role in the adoption and implementation of mathematics 

teaching practices (MTPs) and strategies in the classroom? How do elementary teachers 

perceive the role of EMS and their support to adopt and implement effective mathematics 

teaching practices (MTPs) and strategies in classrooms? What do educators see as the 

attributes of effective mathematics strategy implementation as it related to their learning 

and professional growth?  

EMS teacher leadership involves specialized mathematics professionals engaging 

in professional learning (PL) with classroom teachers with a focus on mathematics 

instruction, a shared commitment for student learning, and active engagement in creating 

space for teachers to intentionally reflect on practice, receive feedback and make 

instructional changes (Campbell & Malkus, 2014). Additionally, EMS teacher leadership 

tasks may include coaching teachers, modeling lessons, working with grade-level teams 

in collaborative settings, facilitating more formal professional learning sessions, and 
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working with small groups of students on school-wide adopted mathematics instructional 

strategies (Campbell & Malkus, 2014; Fennell, 201l; McGatha et al., 2017). The premise 

of the study is to understand the relationship between the tasks EMS engage and the 

effect these tasks contribute to elementary mathematics teacher efficacy (MTE).  

Mathematics teacher efficacy (MTE), for the purpose of this study, was defined as 

a teacher’s belief in their ability to be a confident, competent, effective mathematics 

teacher (Swars, 2005). Mathematics teacher efficacy (MTE) was derived from Bandura’s 

(1977) conceptualization of self-efficacy, individuals’ judgments regarding the ability to 

accomplish a task or accomplish certain levels of performance. While exploring the 

relationship of EMS teacher leadership (TL) and mathematics teacher efficacy (MTE), 

interviews were utilized to provide insight into the collective perception of EMS teacher 

leadership practices in professional learning (PL) and how these practices influence 

teacher efficacy in mathematics content knowledge and pedagogy.  

Aim of the Study 

  This study aimed to explore the perception of elementary teachers, specialists, and 

principals on the contributions of Elementary Mathematics Specialists (EMS) 

professional learning (PL) support in relation to teacher mathematics efficacy. Given few, 

if any, studies have explored the perception of elementary teachers professional learning 

(PL) support provided by EMS and the contributions to mathematics teachers’ efficacy 

(MTE), this qualitative cross-case study comparison not only contributes to the current 

literature but informs professional learning (PL), pedagogical, and curriculum 

improvements for elementary mathematics teachers and EMS. The insights provided by 

the multi-case, cross-case comparison study analysis contribute to the scholarly literature 
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related to elementary teacher efficacy for teaching mathematics and the work of EMS. 

Findings will be used to create professional learning (PL) recommendations to support 

mathematics knowledge for teaching (MKT) and improved mathematics teaching 

practices (MTPs) based on the EMS leadership practices that teachers suggest have 

contributed to building their efficacy for teaching mathematics. 

Definition of Relevant Terms 

 The following terms were used operationally within this study:   

Affective relationship with mathematics: A general term identifying the non-

cognitive aspects of learning and applying mathematics such as the emotions or feelings 

attached to the idea (Jong & Hodges, 2013). This term encompasses the beliefs, attitudes, 

values, and emotions as well as confidence and enjoyment of mathematics (Briley, 2012; 

Lomas et al., 2012). 

Elementary mathematics specialists(EMS): Teachers certified with specialized 

mathematics training that assume programmatic responsibilities for mathematics teaching 

in their assigned schools. EMS strengthen colleague’s understanding of mathematics 

content, pedagogy, and practices. EMS share research addressing how students learn 

mathematics influencing mathematics teaching practices across the school to advance 

student learning (Campbell & Malkus, 2014; Fennell, 2011). 

Mathematics attitude: A multi-dimensional construct that includes feelings such 

as the like or dislike of mathematics, people’s ideas about whether they are good or bad 

at mathematics, and whether they think mathematics is important or useful (Aslan, 2013).  

Mathematics teacher efficacy (MTE): A teacher’s beliefs in their ability to be a 

confident, competent, and effective teacher of mathematics (Swars, 2005).  
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Mathematics teaching practices (MTPs): Ambitious mathematics teaching that 

responds to student behaviors as they engage in mathematics learning by 1) focusing 

learning by establishing mathematics goals, 2) promoting reasoning and problem-solving 

by implementing appropriate tasks, 3) using and connecting mathematical 

representations, 4) using classroom discussions while facilitating meaningful discourse, 

5) posing purposeful questions, 6) building procedural fluency from conceptual 

understanding, 7) supporting productive struggle in learning mathematics, 8) eliciting and 

using evidence of student thinking (Almarode et al., 2019; Hattie et al., 2017; Huinker & 

Bill, 2017; Lampert et al., 2010; Kazemi et al., 2009; Lampert & Graziani, 2009; NCTM 

2014). Ambitious teaching requires clear mathematics goals for student learning driven 

by thoughtful and thorough lesson planning, demands considerable thought in 

anticipating how students will react or most likely respond to a task or activity, and 

thought regarding what tools and resources could be provided as supports to students as 

they wrestle productively with the challenging mathematical tasks (Bill & Sherin, 2019; 

Huinker & Bill, 2017; NCTM, 2014). 

 Job-embedded professional learning (PL): Teachers engaging in authentic 

professional learning in the context of their school (Campbell & Malkus, 2014; Killion et 

al., 2016). Schools serve not only as a place for student learning but a place for teacher 

learning by focusing attention on the challenges, uncertainties, and complexities of 

teaching practices.  

 Teacher efficacy: Teachers’ confidence in and beliefs about their capabilities to 

produce designated levels of performance (Bandura, 1997). 
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 Teacher leadership: Teachers shaping a sense of community and sharing a 

commitment for increasing student achievement by engaging colleagues in the promotion 

of enhanced school climate and capacity for change with a focus on mathematics 

instruction, a shared commitment for student learning, and reflection. Leaders regularly 

influence active engagement by creating space for teachers to intentionally reflect on 

practice, receive feedback, and make instructional changes (Heck & Hallinger, 2009; 

Vernon-Dotson & Lloyd, 2012). 

 Methodology Overview 

 Given the specific roles and responsibilities of EMS professionals vary, much can 

be learned about the relationship between EMS professional learning support in content 

knowledge and pedagogy and elementary teachers’ mathematics efficacy. Qualitative 

research methodology in the form of a collective case study provided insight into the 

nature of EMS contributions of mathematics teacher efficacy through professional 

learning support in the elementary schools in which they are employed. Qualitative 

research, the naturalistic inquiry, was conducted without manipulation in the environment 

and used to describe peoples’ knowledge, opinions, perceptions and feelings as well as 

actions, behaviors, activities, and interpersonal interactions (Roberts, 2010). The 

qualitative method of a collective case study is a research study of more than one case to 

“investigate a phenomenon, population, or general condition” (Stake, 2000, p. 437). A 

cross-comparison of the cases within the collective case study, also known as a cross-case 

comparison (Yin, 2018) investigated the use and influence of EMS on job-embedded 

professional learning in multiple elementary buildings within a single school district to 

gain an overall understanding of the EMS supports that contribute to mathematics teacher 
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efficacy. Participation in the study was voluntary and 25 in-person interviews were 

conducted in the study.   

Delimitations, Limitations, and Personal Biases 

 Given the nature of the participants, specific limitations and delimitations existed 

in this study. The study participants of each case were delimited to the specialist, 

administrator, and select teachers working at the same school site and employed within 

the same public school district in one urban, Missouri school district. This hinders 

generalizations. Another delimitation of the study was the timing. This study was 

conducted during the third year of EMS positions. Conclusions may have been different 

if interviewed during a different year or even at a different time of the school year. Also, 

the participants in this study were volunteers. Perspectives and opinions of the voluntary 

participants may vary from other educators that chose not to participate.  

The study was limited as it focuses on EMS’ contributions to elementary 

mathematics teaching in one urban, Missouri school district. While analytic 

generalizations or lessons learned can be applied to case study research, this study is not 

prevalent in statistical generalizations. Yin (2018) recognizes that statistical 

generalizations in cross-case comparisons are not appropriate because cases are not 

sampling units and do not represent any larger population. Because all of the participants 

in this study are employed in the same mid-size, urban, Missouri school district, the 

created, bounded cases are distinct. When considering the majority of the school districts 

in the United States, this school district is not necessarily representative in terms of 

demographics or organizational infrastructure. Thus, a definite limitation of this study is 
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the ability to generalize results to all elementary mathematics teachers in education or 

other school districts.  

Similar to the variation of the tasks conducted by EMS within a single district, the 

EMS variation of tasks across the state and nation will differ from those presented in this 

study. Given the subjective nature of the study, the results may not reflect the practices of 

all EMS or all elementary mathematics teachers. Nonetheless, the cross-case study 

analysis provides the opportunity to “shed empirical light on some theoretical concepts 

and principles” (Yin, 2018, p. 38). The patterns that surface involving the EMS 

leadership tasks and responsibilities illustrating influence on elementary teacher 

mathematics efficacy may provide insight to a district or school as they search for ways 

to improve elementary mathematics instruction with the use of an EMS. 

The qualitative case study design includes the limitation of relying on 

participants’ responses to extrapolate themes and develop theories. Interview statements 

were viewed as truthful statements from participants and explored as such. Educators 

may have chosen not to answer honestly during the interview without the researcher’s 

knowledge. The voluntary participant's self-reported answers and accuracy of responses 

from participants also create limitations. Self-reporting involves personal interpretation. 

Based on teaching knowledge and experience, the researcher acknowledges that some 

elementary teachers may have prior experiences with mathematics or mathematics 

teaching which influenced their self-reported interview responses.  

The participants in this study are teachers in the same urban, Missouri mid-

western school district in which the researcher is employed. Efforts were made to deal 

with this ethical concern yet the responses of some of the participants may have been 
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influenced by this situation. Because of the numerous discretionary choices made within 

qualitative research, it is important to bring a strong sense of ethics to protect the 

involved participants (Yin, 2016). Examining the data involves perceptions and 

interpretations which may have resulted differently depending on the researcher. The 

results presented are based solely on the researcher’s findings and interpretations.  

Reflections of the Scholar-Practitioner 

 Teaching is a complex and demanding profession. Most teachers enter the 

profession with a desire to impact the next generation with a positive influence (OECD, 

2019). Teaching mathematics to elementary-aged students has proven to be challenging 

and in many cases misrepresented to teachers entering the field. Because the majority of 

teachers, along with the parents with whom they interact, have spent nearly 12,000 hours 

observing teachers in their own education experience and creating conclusions about 

what successful teaching and learning entails (Kennedy, 2019), the field of education is 

saturated with preconceived notions and in most cases naïve views of what teaching and 

learning mathematics involves. Typically, people in the United States, including parents, 

community leaders, and school board members, have preconceived notions as to what 

they expect to see in an elementary classroom full of students learning mathematics, what 

effective instructional practices look like, and what procedures and policies should exist 

in schools (Hiebert, 2013). These societal perspectives contribute greatly to the 

consideration of the challenge or problem in elementary mathematics teacher efficacy. 

Mathematics teaching is immersed in culture (Hiebert, 2013). The strategies and 

practices teachers embrace are often not exclusively invented, but rather learned and 

adopted through experience and observation of peers and their own K–12 mathematics 
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teachers (Hiebert, 2013). It may seem teaching comes naturally for some teachers 

because it seems so effortless but in reality, teaching requires anticipation and involves 

many purposeful, calculated decisions made in the moment. Ball (2018) demonstrated 

during her presidential address to the American Educational Research Association 

(AERA) in a short 88-second section of a lesson, a teacher may make over 20 

discretionary decisions on how to respond to students to advance equitable learning, this 

averages to about a decision every four and a half seconds. Kennedy (2019) points at that 

while we can observe teacher behaviors and actions, we cannot know another’s thoughts, 

goals, motives, or frustrations in that moment and even more important as an outside 

observer we do not share the same vantage point. Understanding a teacher’s perspective 

or vantage point, seeing what they see and how they see it, is essential for growth and 

support.  

EMS are being employed as a strategic intervention to assist teachers in 

improving their MTPs. EMS can work one on one with teachers or with team coaching 

approaches. The key to their success is figuring out the teacher vantage point in decision 

making. Just as teachers need to study their students (Gibbons et al., 2017), EMS need to 

study their colleagues. Building principals are critical in the support of these efforts of 

pervasive, organizational learning. Adopting the strategic leadership perspective, Vera 

and Crossan (2004) developed a theoretical model illustrating the impact of leadership 

styles and practices on organizational learning. The study presented propositions linking 

transactional/transformational leadership styles to learning. At the individual level, 

strategic leaders create learning opportunities by promoting such mechanisms as 

continuous acquisition, experimentation, and boundary limits. At the group level, 
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strategic leaders design structures and communication infrastructures that provide 

incentives to individuals to share their ideas, practices, and experiences. Strategic leaders 

affect group learning by encouraging teamwork, trust, and connectivity (Vera & Crossan, 

2004). Transformational leaders hold productive meetings, deal with confrontation when 

viewpoints differ, and consider conflict as opportunities for strategic learning. Vera and 

Crossan’s (2004) study reaffirms the creation of a learning culture depends on strategic 

leaders and how well the leaders can balance transactional and transformational 

behaviors, authoritarian and participative systems, and task and relationship orientations. 

In their study, Examining Mathematics Coaching (EMC), Yopp and colleagues (2014) 

found mathematics coaches used a combination of directive and collaborative approaches 

when working with teachers. Coaches tended to be viewed by teachers in a hierarchical 

context, with the coach as the expert.  

With two decades of instructional coaching research, Knight (2011) found seven 

critical partnership principles to guide professional interactions when working with 

educators from coaches’ perspectives. The partnership principles of equality, choice, 

voice, reflection, dialogue, praxis, and reciprocity provide not only conceptual language 

that coaches can use to describe their work with teachers but a way to think about 

coaching that can significantly enhance the partnership approach to collaboration. 

Transformational leaders appeal to followers’ moral values to achieve goals and 

influence followers to transcend their self- interest for a larger purpose of their team and 

organization to realize optimal performance (Deinert et al., 2015). EMS are 

transformational teacher leaders that may strategically influence teachers’ mathematics 
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efficacy through their on-the-job professional learning support in mathematics knowledge 

and pedagogy.  

Summary 

Chapter One reviewed the need for instructional improvements in elementary 

mathematics education. It discussed how even though many states have begun to offer 

EMS certification within the last decade, a growing number of individuals are 

successfully completing this specialized leadership program, and certified EMS 

professionals are being hired into specialized leadership positions, there is very little 

empirical research in existence regarding how the roles and responsibilities of EMS may 

influence mathematics teacher efficacy. While the specific roles and responsibilities of 

EMS professionals may vary (Chval, 2010), much can be learned about the aspects of 

EMS professional learning support in content knowledge and pedagogy that educators 

say contribute to mathematics teachers’ efficacy. This qualitative cross-case study 

comparison involved five different elementary building sites with 25 volunteer 

participants consisting of public elementary school teachers, principals, and EMS. The 

study was based on personal interviews, district documents, and archived records. The 

cross-case study comparison provides empirical data on how EMS on-the-job 

professional learning support in mathematics knowledge and pedagogy contributes to 

teachers’ mathematics efficacy. This data and findings may be used to assist 

administrators to guide policy decisions regarding EMS positions and assist other 

researchers.  
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CHAPTER TWO: LITERATURE REVIEW 

 Chapter Two provides an extensive, yet not exhaustive, review of the current 

literature pertaining to the central themes enveloped in the importance of hiring 

Elementary Mathematics Specialists (EMS) as an emerging strategy to address 

mathematics instructional improvements in elementary schools. School districts across 

the country are using EMS to improve mathematics instruction (National Mathematics 

Advisory Panel, 2008) and the employment of EMS in schools across the United States 

continues to grow (Fennell, 2011; McGatha et al., 2017). As more and more individuals 

are seeking EMS certification and being employed into these specialized teaching 

positions, little is known about the influence EMS supports may have on elementary 

mathematics teacher efficacy as a means to increase student achievement through the 

improvement of teacher practices and content knowledge.  

This literature review was conducted to further illuminate the identified research 

problem by utilizing various professional readings and online databases such as 

Education Resource Information Center (ERIC), ProQuest, Psych Info, JSTOR, SAGE 

journals, Mendeley, and Google Scholar. The literature review encapsulates what has 

been gathered from various studies, theories, and professional recommendations 

regarding the importance and impact of a high sense of efficacy when teaching and 

learning mathematics and the contributions of EMS on these efforts. The review of 

literature also gathers critical aspects of job-embedded professional learning (PL) 

necessary in the development of deep mathematical content knowledge and pedagogy 

and the importance of EMS in providing learning and support in these efforts. Lastly, the 

literature review captures the historical account of EMS certification creation and the 
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intent of EMS as a viable strategy to address mathematics performance in the state of 

Missouri. Most importantly, this literature review sets the stage for the need to study how 

on-the-job PL support in mathematics knowledge, pedagogy, and practices provided by 

EMS contributes to mathematics teacher efficacy (MTE). 

Mathematics Teacher Efficacy 

Mathematics teacher efficacy (MTE) is important to the success of students and 

teachers in mathematics learning. When teachers believe they are capable of developing 

students’ critical thinking skills, creativity, and complex content mastery in mathematics, 

students benefit (Hattie et al., 2017). MTE, a teacher’s belief in their ability to be a 

confident, competent and effective mathematics teacher (Swars, 2005), is derived from 

Bandura’s (1977) conceptualization of self-efficacy, individuals’ judgments regarding the 

ability to accomplish a task or accomplish certain levels of performance. MTE influences 

decisions about how to teach mathematics, disposition toward the subject, and perception 

of what mathematics learning and teaching encompass.  

A recent breakthrough from the brain research in the learning sciences discovered 

that cognition and emotion, thought to be distinct and separate, are intertwined, 

interdependent, and inextricable (Rodriquez & Fitzpatrick, 2014). There is no thinking 

without feeling and no feeling without thinking which implies learning is never cognition 

alone; learning always involves an affective dimension (Rodriquez & Fitzpatrick, 2014). 

Teachers’ affective relationship with mathematics, their deeply held beliefs, knowledge 

and habits of practice, influence daily decisions of the teaching strategies employed, and 

the selection of tasks for student engagement (Boaler, 2016; Briley, 2013; Jong & 

Hodges, 2013; Lomas et al., 2012; Zager, 2017). Additionally, principals’ affective 
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relationship with mathematics, their knowledge and beliefs about mathematics teaching 

and learning mathematics, direct their interactions and interchanges with teachers and 

indirectly influences teacher decisions when it comes to mathematics teaching and 

learning (Burch & Spillane, 2003; Carlson et al., 2017; Nelson & Sassi, 2005).  

Self-Efficacy 

Efficacy is a Latin word referencing the capacity for producing a desired result or 

effect and is a predictor of individual behavior. Efficacy is suggestive of strength and 

fortitude, resulting in effectiveness; thus embodies the idea that one can make a 

difference. Self-efficacy is an individual's belief in their capacity to execute behaviors 

necessary to produce specific performance and goal attainment. Self-efficacy reflects 

confidence in the ability to exert control over one's motivation, behavior, and social 

environment. It is a belief in oneself. According to Protheroe (2008), teacher self-efficacy 

refers to one’s belief that they can perform the necessary activities to influence student 

achievement. Given self-efficacy is a personal and internal construct, some researchers 

suggest a more accurate terminology is a “teacher sense of efficacy” recognizing the 

construct being described is a teacher’s sense or perception of competence, not an 

objective competence measure (Protheroe, 2008).  

Teacher Efficacy  

Discussed as an impactful concept for more than a decade, teacher efficacy, 

defined by Hoy and Spero (2005) as a teachers’ confidence in their ability to promote 

students’ learning, was measured by agreement or disagreement with two specific 

statements: “When it comes right down to it, a teacher really can’t do much because most 

of a student’s motivation and performance depends on their home environment” and “If I 
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try really hard, I can get through to even the most difficult or unmotivated students” 

(Armor et al., 1976, in Henson, 2001). Teachers' responses to these two statements 

initiated the concept of teacher efficacy (Protheroe, 2008). Initial findings suggested 

powerful relationships between a teacher’s belief in their ability and the power to 

positively impact student learning (Henson, 2001).  

Teacher efficacy is the notion that one is confident in their teaching knowledge 

and skill capacity while believing in their ability to promote student learning (Donohoo, 

2017). Jerald (2007) found teachers with a strong sense of efficacy tend to be more open 

to new ideas, display greater levels of planning and organization, typically are more 

willing to experiment for student benefit, tend to be more persistent and resilient when 

things do not go as anticipated, are less critical of students when they make errors and are 

less inclined to make student special education referrals. The practical implications of 

these findings suggest teachers with a high sense of efficacy are more likely to have 

successful students (Jerald, 2007; Shaughnessy, 2004). Teachers who set high goals, 

possess high expectations, promote a growth mindset, persist, try alternative strategies 

when one approach is not successful, are more likely to have students who learn 

(Shaughnessy, 2004).  

As more sophisticated, focused measurement instruments have been created to 

capture the concept of teacher efficacy, two independent constructs comprise the teacher 

efficacy concept. The first, self-efficacy or personal teaching efficacy relates to the 

teacher's personal feeling of confidence in regards to teaching abilities. The second, a 

more general teaching efficacy reflects the general belief a teacher has about their 

abilities to reach and teach even the most difficult student (Hoy & Spero, 2005). Teachers 
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may faithfully believe in their ability to teach difficult children while lacking confidence 

in their overall mathematics teaching ability. Additionally, teachers’ sense of efficacy 

evolves and changes. Holzberger et al. (2017) found that self-efficacy of teachers, even 

veteran teachers with years of teaching experience, can change over a course of the year 

based on experiences of success in the classroom. Alrajhi et al. (2017) found teaching 

experience positively predicted mathematics general teaching efficacy beliefs. As 

teachers gain more experience teaching and gain knowledge, they become more confident 

in their capabilities to achieve different job-related tasks (Alrajhi et al., 2017). Efficacy is 

adapted by mastery experience.  

Collective Teacher Efficacy  

In the past decade a more recent construct, collective efficacy has emerged in 

research (Donohoo, 2017). Collective efficacy deals with a groups’ belief in its 

competence and ability for desired outcomes. A group or team with collective efficacy 

has a shared belief in the combined capabilities to attain goals and accomplish desired 

tasks. Collective teacher efficacy involves the belief or perception that effective 

collective action is possible to address a problem and faculty efforts will result in a 

positive effect on student learning. Donohoo (2017) further describes the idea of 

collective teacher efficacy as the collective self-perception that teachers in a given school 

or situation make an educational difference in the lives of their students by attaining 

desired results. Hattie (2009) ranks collective teacher efficacy as one of the greatest 

factors in student achievement. Collective teacher efficacy refers to a team of teachers 

characterized by an attitude that together they can make a difference and is influenced by 

varying sources.  
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Sources of Efficacy 

Bandura (1977) a leader in the self-efficacy theory for more than forty years 

found an important contributor to a teacher’s sense of efficacy is performance 

accomplishments. These performance accomplishments are educators’ positive reference 

experiences. Building on the work of Bandura (1977) and Hoy and Spero (2005), 

Donohoo (2017) further elaborates on the concept of performance accomplishments and 

the three additional sources of efficacy. These sources of efficacy include mastery 

experiences, vicarious experiences, social persuasion, and affective states (Bandura 1977, 

1986, 1997; Donohoo, 2017; Goddard et al., 2000; Hoy & Spero, 2005; Jerald, 2007; 

Protheroe, 2008; Tschannen-Moran & Barr, 2004). When teaching success is experienced 

and attributed to factors within the educator’s control, efficacy increases. Teachers’ 

general perceptions of past effectiveness and referential comparisons are correlated with 

self-efficacy (Morris et al., 2017). While mastery experiences, also known as 

performance accomplishments, are the most powerful factor of developing efficacy, 

vicarious experiences are the second most powerful source for collective teacher efficacy 

(Donohoo, 2017). Vicarious experiences can occur with classroom or site visits, watching 

a video, reading about an experience, or dialogue between colleagues. Vicarious 

experiences contribute to efficacy by others experiencing success and sharing that 

experience. Overcoming obstacles in the same or similar situations result from the 

vicarious experience being modeled or shared. Social persuasion, another contributor to 

teacher efficacy, involves being encouraged by credible and trustworthy colleagues to 

transform, innovate, and conquer hindrances to student success (Donohoo, 2017). The 

more open and collaborative a faculty, the more likely social persuasion at the collective 
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level will occur. Goddard et al. (2000) found the more cohesive the staff, the more likely 

they could be persuaded by sound argument. Lastly, affective states, another influential 

source for collective efficacy, encompasses feelings of excitement and anxiety associated 

with perceptions of confidence and competence. Affective states or emotional tone as 

described by Tschannen-Moran and Barr (2004) influences interpretation and reaction to 

a multitude of challenges and obstacles.  

Although there are many studies concerning teacher efficacy, there is limited 

research on MTE. Shaped by previous performance and experiences, Swars (2005) 

studied MTE and mathematics teaching effectiveness among preservice teachers. Swars 

(2005) discovered individuals reporting the lowest degree of MTE also reported negative 

experiences with mathematics in school. Kutaka et al. (2017) studied the reduction of 

teacher anxiety with mathematics learning in relationship to primary teachers’ 

professional learning experiences.  The study found reducing teacher anxiety about 

mathematics learning was highly correlated with increased teacher confidence. Usher and 

Pajares (2009) investigated the development and validation of items to assess the four 

theorized self-efficacy sources in regards to middle school mathematics as well as 

examining the relationship between these sources and self-efficacy, other motivation 

constructs, and achievement. The final scale, Sources of Middle School Mathematics 

Self-Efficacy Scale, reflects the four sources of efficacy and displays strong psychometric 

properties including invariance across gender, ethnicity, and mathematics ability level. 

The third phase of the longitudinal study revealed that each of the four sources of self-

efficacy correlated significantly with the four mathematics self-efficacy measures and 

with motivation-related constructs such as mathematics self-concept, invitations, task 
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goals, and optimism (Usher & Pajares, 2009). Results from the regression analysis 

supported research findings that mastery experience is the most powerful source of self-

efficacy (Usher & Pajares, 2009).  

Goddard et al. (2017) in a mixed-methods study found collective efficacy was 

associated with an increase in mathematics achievement as well as a 50% reduction in the 

academic disadvantage experienced by students of color. Exposed in the research was the 

importance and influence of building administrators in supporting ongoing teacher 

collaboration and peer observation opportunities in efforts of sustained, prioritized focus 

on mathematics instructional improvements (Goddard et al., 2017). Teachers’ self-

efficacy can be connected to teacher satisfaction, student goals, and student achievement 

and has been measured in a number of ways (Wilhelm & Berebitsky, 2019). While much 

research on efficacy and its varying constructs have typically been measured with a 

general instrument, more recent studies have involved more domain-specific measures of 

teacher self-efficacy. Wilhelm & Berebitsky (2019) modified the existing measure of the 

Teacher Sense of Efficacy Scale (TSES) into a Mathematics Teacher Sense of Efficacy 

Scale (MTSES) and shared the validity and reliability of the modified instrument to 

measure mathematics teachers’ self-efficacy beliefs. The MTSES took into account 

Aerni’s (2008) instrument known as Teaching Mathematics in the Inclusive Setting 

(TMIS) which also adapted the TSES for mathematics in inclusive settings. The results of 

Aerni’s studies indicated two emerging factors: efficacy in instructional strategies and 

efficacy in classroom management. McGee and Wang (2014) also created a mathematics-

specific instrument, the Self-Efficacy for Teaching Mathematics Instrument (SETMI) 

which is also based on the TSES with adaptions to specific mathematics instruction 
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domains. Regardless of the variations, all of these instruments capture Bandura’s (1977, 

1982; 1997) theoretical self-efficacy framework designed to capture how teachers 

specifically think about self-efficacy concerning mathematics instruction and learning 

(Wilhelm & Berebitsky, 2019).  

Efficacy beliefs are primarily shaped as a result of an individual's previous 

performance and experiences (Bandura, 1977; 1982; 1997). Swars (2005) found a typical 

interpretation of successful outcomes raise efficacy while those interpreted as failures 

lower efficacy. The failures in school mathematics experienced by teachers may 

contribute to a lower sense of MTE. In Swars’ (2005) study, preservice teachers working 

to overcome negative experiences perceived that they could be effective mathematics 

teachers, but that teaching mathematics would take more time, work, effort, and support. 

Personal struggles in mathematics learning may contribute to better student empathy in 

their struggles while learning mathematics and the preparation to be a better mathematics 

teacher in anticipating student struggles (Swars, 2005; Zager, 2017). Studies have 

indicated that elementary preservice teachers' participation in a mathematics methods 

course corresponds to significant increases in MTE (Huinker & Madison, 1997; Swars, 

2005). Preservice teachers need positive experiences within mathematics methods 

courses to contribute to their MTE. Additionally, mathematics methods preparation 

courses need to allow the opportunity to explore self-awareness of past mathematics 

experiences among preservice teachers, particularly negative experiences, to facilitate 

building MTE.  

Similarly, Knoblauch and Hoy (2008) conducted a quantitative study to determine 

if a significant change occurred in student teachers’ efficacy beliefs following student 



ELEMENTARY MATHEMATICS SPECIALISTS’ CONTRIBUTIONS  26 

teaching. The study analyzed the relationships between efficacy beliefs and settings 

(rural, suburban, and urban schools), collective teacher efficacy, and perceived 

cooperating teachers’ sense of efficacy. All three relationships exhibited significant 

increases in teachers’ sense of efficacy. School setting was a factor in the student 

teachers’ collective efficacy scores, as urban student teachers exhibited significantly 

lower perceived collective efficacy. Perceived cooperating teachers’ efficacy was 

predictive of and significantly positively related to the student teachers’ post-Teacher 

Sense of Efficacy Scale (TSES) scores (Tschannen-Moran & Woolfolk Hoy, 2001). 

These findings contribute to the notion that some of the most influential experiences in 

developing teachers’ sense of efficacy are mastery experiences. Beliefs teachers hold, 

their affective states, regarding the teaching capabilities, powerfully influence their 

teaching effectiveness (Briley, 2012; Klassen et al., 2011; Klassen & Tze, 2014; 

Knoblauch & Hoy, 2008). To be effective, educators need more than just content and 

pedagogy knowledge, they need high levels of self-efficacy in both of these areas. 

The social cognitive theory posits a major source of efficacy beliefs are vicarious 

experiences (Bandura, 1977; 1982; 1997) which validates a teacher’s self-efficacy is 

likely to be influenced by the successes and failures in learning and teaching 

mathematics, and consequently the self-efficacy of their peers. While teaching is a social 

act, learning is an individual, personal act and self-efficacy, either positive or negative, is 

infectious (Wilhelm & Berebitsky, 2019). Every teaching moment is social interaction 

and both the teacher and learner are equally important with knowledge transfer, 

understanding, and assimilation (Rodriquez & Fitzpatrick, 2014). Emphasizing the 

importance of mastery experiences, vicarious experiences, social persuasion, and 



ELEMENTARY MATHEMATICS SPECIALISTS’ CONTRIBUTIONS  27 

affective states, effective PL advances elementary teachers’ mathematics content 

knowledge and pedagogies while fostering their self-efficacy (Campbell & Malkus, 

2014).  

Mathematics Teaching Knowledge, Practice, and Beliefs 

Content-specific PL experiences provide elementary teachers greater 

opportunities to focus on subject area content, pedagogical content, and instructional 

strategies at deeper levels, to become more confident and competent teachers (Lowery, 

2002). Mathematics knowledge for teaching (MKT) encompasses two overarching 

domains entitled subject matter knowledge and pedagogical content knowledge defined 

in relation to the work of teaching mathematics (Ball et al., 2005; Ball et al., 2008; Ball & 

Forzani, 2010; Thames & Ball, 2010). While higher levels of confidence and competence 

toward mathematics subject matter knowledge and pedagogical content knowledge can 

be acquired during pre-service teaching preparation coursework (Cardetti & Truxaw, 

2014), on-going professional learning in these domains is necessary to attend to student 

strategies, interpret their understandings, and respond in ways to advance children’s 

mathematical thinking.  

Subject Matter Knowledge 

The work of teaching, whether it is assisting an easily distracted and impulsive 6-

year-old in understanding the idea of a group of ten and some more as a teen number or 

an inquisitive eleven-year-old how to apply number bond strategies to fraction 

computations, requires extensive knowledge of learners and learning, behavior 

management, teaching strategies, and mathematics (Thames & Ball, 2010). Three sub-

categories exist in the MKT mathematics domain of subject matter knowledge. The sub-
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categories include mathematics common content knowledge, specialized content 

knowledge, and knowledge on the mathematics horizon. These subdomains connect what 

is necessary for teachers to distinguish what students need to know, to make decisions 

and manage mathematical ideas, and assess possibilities of next instructional steps (Ball 

& Forzani, 2010; Thames & Ball, 2010). Cardetti & Truxaw (2014) posit that the 

research implies teachers with high levels of confidence in respect to mathematics 

content knowledge, subject matter knowledge, are more likely to have related high self-

efficacy.  

Pedagogical Content Knowledge 

Pedagogical content knowledge involves subdomains of the knowledge of the 

content subject matter in relation to students, teaching, and curriculum (Ball & Forzani, 

2010; Ball et al., 2005; Ball et al., 2008). Rodriguez and Fitzpatrick (2011) purport 

teaching is all about awarenesses which include the awareness of learners as individuals, 

teaching practices, contexts, interactions, and one’s self as a teacher. Pedagogical content 

knowledge concerning students requires an awareness of how students’ brains work when 

they learn, referenced as the learning brain, as well as how teachers’ brains work when 

they teach, references as the teaching brain (Rodriguez & Fitzpatrick, 2011). Pedagogical 

content knowledge requires teachers to not only understand the mathematics content but 

also implement the teaching of mathematics content in ways that support student learning 

(McDonnough & Matkins, 2010). Teachers simply taking more mathematics classes in 

teacher preparation to gain greater mathematics content knowledge is not sufficient 

(Cardetti & Truxaw, 2014). MKT which consists of subject matter knowledge and 

pedagogical content knowledge is strengthened when the study of the mathematics 
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content is closely intertwined and connected to situations and contexts of the everyday 

practice of teaching mathematics (Thames & Ball, 2010). 

Mathematics Teacher Practices  

The National Council of Teacher of Mathematics (NCTM) created a desirable and 

persuasive vision for United States mathematics education with the recommendation of 

eight Mathematics Teaching Practices (MTPs), a core set of high-leverage, ambitious 

teaching practices, necessary to promote and strengthen mathematics teaching and 

learning for greater student achievement (Huinker & Bill, 2017; NCTM, 2014). Effective 

mathematics instruction is a multifaceted process requiring teachers to possess a deep 

understanding of the mathematical knowledge they are expected to teach (Ball & Forzani, 

2010; Ball et al., 2005; Ball et al., 2008; Polly et al., 2013) and how student mathematical 

learning progresses and develops across grades (Daro et al., 2011; Sztajn et al., 2012). 

The MTPs propose mathematics educators: 

1. establish mathematics goals to focus learning 

2. implement tasks that promote reasoning and problem-solving 

3. use and connect mathematical representations  

4. facilitate meaningful discourse 

5. pose purposeful questions 

6. build procedural fluency from conceptual understanding  

7. support productive struggle in learning mathematics 

8.  elicit and use evidence of student thinking.  

Mathematics teaching, incorporating these MTPs, (Almarode et al., 2019; Huinker & 

Bill, 2017; Hattie et al., 2017; Lampert et al., 2010; Lampert & Graziani, 2009) entails 
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teachers responding to student behaviors as they engage in solving challenging tasks 

while holding students accountable to learning goals (Bill & Sherin, 2019; Kazemi et al., 

2009). This research-informed framework designed to strengthen mathematics teaching 

and learning offers a common lens for collectively improving instruction and supporting 

educators in efforts of becoming skilled at teaching through PL in ways that matter most 

for students (NCTM, 2014).  

Implementation of ambitious MTPs (Lampert & Graziani, 2009; Lampert et al., 

2010) requires practicing elementary teachers to possess a fundamentally deeper 

understanding of mathematics and student reasoning (Ball & Forzani, 2010; Ball et al, 

2005; Ball et al., 2008; Boaler, 2016; Fennell, 2011; Polly et al., 2013; Reys & Fennell, 

2003), higher levels of confidence and competence (Gerretson et al., 2008; Knoblauch & 

Hoy, 2008; Zambo & Zambo, 2008), and knowing mathematics in productive ways for 

the work of teaching (Ball et al., 2008; Ball & Forzani, 2010). Effective ambitious 

mathematics teaching requires teachers to study their students and know their students as 

individuals and learners (Gibbons et al., 2017). Elementary mathematics teachers must 

choose tasks to exemplify mathematical concepts within lessons, link mathematical 

representations to underlying concepts, and evaluate students’ mathematical reasoning 

and explanations. This professional work requires teachers to successfully unpack 

mathematical topics and re-examine these concepts through the learners’ eyes while 

influencing many learners with unique backgrounds, interests, and learning needs 

simultaneously in classrooms (Almarode et al., 2019; Bill & Sherin, 2019; Huinker & 

Bill, 2017; NCTM, 2014; Polly et al., 2013). Substantial support in content specific PL is 
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necessary for an elementary teacher to develop the MKT and MTE to successfully 

implement ambitious MTPs.  

Essential for teachers entering the profession as well as those working within the 

profession, several studies indicate PL has the potential to impact teachers’ belief about 

their individual and collective efficacy in teaching mathematics (Bandura, 1997; 

Knoblauch & Hoy, 2008; Tschannen-Moran & Woolfolk Hoy, 2001; Usher & Pajares, 

2009; Zambo & Zambo, 2008). For instance, Zambo & Zambo (2008) examined the 

potential impact of mathematics PL on individual and collective efficacy of teachers 

working in publicly classified school districts. The findings suggest that it did not matter 

if educators worked in schools classified as low-performing or high-performing, 

mathematics PL increased participants’ competence. However, mathematics PL did not 

increase the participants’ belief in their ability to influence student achievement (Zambo 

& Zambo, 2008). Unless the negative effects of factors such as the stigma of 

underperforming schools, resources, and leadership are addressed and alleviated, 

underperforming schools will continue to be challenged to improve student achievement 

to levels of mathematical proficiency (Zambo & Zambo, 2008). To be effective, 

educators need more than just content and pedagogical knowledge, they need high levels 

of self-efficacy in both of these areas.  

High teacher efficacy created through mastery experiences, vicarious experience, 

affective states, and social persuasion results in greater student mathematics achievement 

(Gibbs & Powell, 2012; Klassen & Tze, 2014; Klassen et al., 2011; Knoblauch & Hoy, 

2008; Morris et al., 2017; Skaalvik et al., 2015; Tschannen-Moran & Barr, 2004; 

Tschannen-Moran & McMaster, 2009; Usher & Pajares, 2009; Zambo & Zambo, 2008). 
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Tschannen-Moran and McMaster’s (2009) quasi-experimental quantitative design 

examined the role PL format enacted in increasing teacher self-efficacy and strategy 

implementation. The study explored the relationship between four PL designs, changes in 

teacher self-efficacy beliefs, and teachers’ self-reports of strategy implementation while 

highlighting the complexities of developing self-efficacy and support needed to 

implement a new instructional strategy. PL formats which included information about the 

teaching strategy (verbal persuasion), demonstration of the strategy with local students 

(vicarious experience) and planning and practice session with colleagues (protected 

mastery experience) were all related to modest gains in teacher self-efficacy. Through the 

addition of follow up coaching sessions, teachers increased their self-efficacy for 

instruction and strategy implementation (Campbell & Malkus, 2014; Guskey & Yoon, 

2009; Joyce & Showers, 2002; Tschannen-Moran & McMaster, 2009). Appreciating the 

work of mathematics teaching is essential in supporting the work of elementary teachers 

in teaching mathematics (Thames & Ball, 2010) and developing MKT and high leverage 

MTPs demands on-going, job-embedded PL and changes in teachers’ deeply held beliefs, 

knowledge, and habits of practice (McGatha et al., 2017).  

Effective and Transformative Professional Learning (PL) 

Effective mathematics PL helps teachers refine pedagogy in developing students’ 

competencies in critical thinking, complex problem solving, challenging content mastery, 

collaboration, mathematical reasoning, and communication of mathematical ideas. Given 

that elementary certified teachers complete minimal pre-service coursework in 

mathematics and acknowledging that some states have less than eight percent of teachers 

receiving any kind of specialized mathematics training in college (OECD, 2019), the 
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need for mathematics content-specific training is essential in ensuring student academic 

success in mathematics. The 2015 Every Student Succeeds Act (ESSA), the latest 

iteration of the 1965 The Elementary and Secondary Education Act (ESEA) emphasizes 

advancing equity by ensuring all students, including America’s most disadvantaged and 

high need students, are taught subject matter knowledge aligned with high academic 

standards and expectations by highly qualified educators (US Department of Education, 

n.d.). The law defines high-quality PL as a key approach to reaching this goal. ESSA 

defines high-quality professional learning as “sustained, intensive, collaborative, job-

embedded, data-driven, and classroom-focused” activities envisioned to boost 

instructional improvement throughout the school year (Learning Forward, 2015). During 

the implementation of ESSA, annual PL expenditures have reached an all-time high with 

an average over $2.6 billion spent at the federal level and nearly $8,000 per teacher at the 

district level according to recent findings in a Learning Forward white paper (Calvert, 

2016). Yet, in a recent study conducted by the Gates Foundation (2017), only 29% of 

teachers are highly satisfied with PL. More than 1,600 teachers surveyed, characterized 

their PL as irrelevant to their practice and ineffective with teachers having little input on 

the topics. Similarly, the Mirage study conducted by The New Teacher’s Project 

concluded that despite substantial financial and time investments, many teachers have not 

mastered critical skills and do not appear to improve from year to year (TNTP-Mirage, 

2015). Desimone and Pak (2017) emphasize there are 11 instances within ESSA that state 

and local school agencies are encouraged to develop, train, and compensate coaches to 

work side by side with teachers. These trained coaches are recommended to develop 

assessments, analyze student work, interpret data, design and differentiate instruction, 
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and support schools to improve teacher and student mathematics learning (Every Student 

Succeeds Act, 2015).  

Adult learners need to know the why, what, and how of the subject matter being 

promoted in professional learning. The facilitator or teacher must consider the self-

concept of the learner and their desire for autonomy and the need for self-directedness. 

Adult learner educators benefit from drawing upon teachers’ prior experiences, 

highlighting their mental models and resources. Adults orient themselves to learning 

contextually by considering job-related problems. Adults’ learning motivation is ignited 

by intrinsic value with the concept of personal payoff (Swanson & Holton, 2009). 

Swanson and Holton (2009) propose adult learning, from the perspective of human 

resource development, must consider the learning goals and purposes of professional 

learning in conjunction with the individual and situational differences and core adult 

learning principles.  

Andragogy and Pedagogy 

 There are fundamental differences between teaching children and adults. 

Developmental differences between children and adults necessitate different teaching 

methodologies. Andragogy and pedagogy are ostensibly two terms used to differentiate 

between the teaching practices for adults and children, respectively (Smith, 2010). 

Malcolm Knowles (1980), a scholar in the field of education, championed the practice of 

andragogy in his academic research as a highly effective instructional technique for adult 

learners. Unlike pedagogy which is considered deeply rooted in how children learn 

subject matter content, andragogy is a comprehensive adult educational theory based on 

the characteristics of adult learners.  
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Recognized as one of the most enduring and widely cited theories of adult 

learning, andragogy is centered around a process-based model appropriate for adult 

learners (Merriam, 2001). The practice of andragogy highlights the desire for self-paced 

and self-driven learning, opportunities for first-hand experiences, understanding 

individuals’ readiness to learn, orienting one’s self to learning, and understanding one’s 

motivation to learn (Knowles, 1980; Merriam, 2001; Smith, 2010). Knowles (1980) 

differentiates andragogy from pedagogy on the assertion as adult learners grow and 

mature they differ in self-concept, experience, readiness to learn, orientation to learning, 

and motivation to learn (Smith, 2010). Andragogy is grounded by the assumptions that 

adults are self-directed, rely upon their past experiences, tend to be pragmatic by learning 

based on need, are task-oriented, and are intrinsically motivated. Adults require resources 

intended to develop performance in an area of interest, fit their experience, focus 

attention on essential content, and make connections between contexts (Caffarella & 

Daffron, 2013). Effective andragogy takes place when learners are intentionally provided 

opportunities to acquire targeted knowledge, skills, and attitudes (KSAs) through 

instruction, demonstration, practice, and timely diagnostic feedback about their 

performance (Salas & Cannon-Bowers, 2001).  

 Caffarella and Daffron (2013) highlight eleven factors when considering 

instructional techniques for adult learning programs including learning techniques, 

instructor, context, social media, transfer of learning, content, technique characteristics, 

variety, logistical constraints, and time. Acknowledging there are situational and 

individual differences that influence these dispositions, adults are assumed to prefer self-

direction in learning, bring a vast reservoir of experience that should be considered in 
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planning the learning experience, exhibit a readiness to learn that is based on a need to 

know or do something, exhibit an orientation to learning that is task- or problem-centered 

rather than subject-centered, and exhibit a relatively high degree of internal motivation.  

Pedandragogy 

Fundamentally, both audiences, children and adults, require mutual respect to 

learn. When a learner is respected by their teacher, the learner tends to be more open and 

motivated to learn. More recently, the commonalities of children and adult learners have 

ignited a notion of “pedandragogy” which based on the constructivist model of learning 

captures the cognitive, emotional, and social elements of learning while not limiting 

learning by distinguishing factors such as age or social experience (Samaroo et al., 2013). 

There are salient features of both educational theories such as placing the learner at the 

center, promoting teacher both as the facilitator and learner, incorporating prior learning 

and learning experience, utilizing both internal and external stimuli, encouraging 

curiosity and exploration, implementing both collaborative planning and evaluative 

processes and promoting self-efficacy and self-engagement as learners (Samaroo et al., 

2013).  

Developing and expanding expertise is the cornerstone for educator PL. The 

constant scholarship is necessary when developing expertise to accomplish a complicated 

job like mathematics teaching. Given knowledge and experience contributes to expertise, 

every person has some expertise level based on acquired experience (Swanson & Holton, 

2009). Job-embedded PL refers to teacher learning grounded in daily teaching practice 

and designed to enhance teachers’ specific instructional practices with the intent of 

improving student learning and sharing their level of expertise (Hirsh, 2009; Killion et 
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al., 2016). Job-embedded PL incorporates the fundamental principles of pedandragogy. 

Pedandragogy emphasizes the need to value the learners’ prior experiences as a rich 

resource to leverage new learning (Samaroo et al., 2013). When it comes to learning, 

there is always something new to learn.  

Elements of Effective Professional Learning  

Active learning, coherence, collaboration, and duration are critical elements or 

essential ingredients to bring educator PL to fruition (Killion et al., 2016; Sawyer & 

Stuckey, 2019). The Learning Policy Institute (Darling-Hammond et al., 2017) reviewed 

35 methodologically rigorous studies positively linking PL, teaching practices, and 

student outcomes. Darling-Hammond and colleagues (2017) found seven essential 

elements of effective PL emerging from the literature. In the following paragraph, each of 

these seven elements is described with additional empirical research evidence.  

Effective PL is intensive, ongoing, & content-focused. 

PL focused on teaching strategies associated with specific curriculum content that 

supports teachers’ learning within their classroom contexts. In a recent study, researchers 

examined 21 mathematics professional development programs and categorized them 

based on content-focused and instructional delivery in search of finding consistent 

elements that improve teachers’ mathematics knowledge (Copur-Gencturk et al., 2019). 

The study found that the only significant content predictor of improvements in teachers’ 

mathematics knowledge was curricular content knowledge which the authors describe as 

professional learning focused on understanding the particular content resource and 

mathematics curricula used in the teachers’ school, learning standards and expectations, 

and how mathematics concepts are sequenced. Despite the fact planning classroom 
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implementation was the most common strategy, it was not associated with increased 

knowledge. The only significant professional learning strategy was examining student 

work (Copur-Gencturk et al., 2019). The researchers’ findings indicate that 15 hours of 

examining student work would be associated with 0.39 standard deviation increase in 

teacher’s mathematical knowledge gains, while 15 hours of professional learning in 

curricular content knowledge would be associated with an approximate 0.15 standard 

deviation increase (Copur-Gencturk et al., 2019). On-going, intensive learning 

opportunities with content focus allow teachers time for a cumulative study of a given 

subject matter, time to apply ideas in the classroom and opportunity to reflect on the 

results (Darling-Hammond et al., 2009; Kazemi & Hubbard, 2008). Beswick (2014) 

found that teachers’ perceptions of PL needs were influenced significantly by the 

curriculum. Aligned to the duration element, effective PL takes place over an extended 

period of time, it is not a one-time event or workshop.  

Effective PL incorporates active engagement. 

Active learning engages teachers directly in designing and piloting teaching 

strategies and aligning curriculum materials and teachers’ instructional goals for student 

learning (Kazemi & Franke, 2004; Kazemi & Hubbard, 2008). Active learning provides 

opportunities for teachers to observe, receive feedback, analyze student work, or create 

presentations and artifacts of learning (Desimone & Pak, 2017). Active learning is the 

opposite of passively listening to lectures. Engaged participants are encouraged to 

consider new teaching approaches, investigate them over time, and assess how they might 

improve professional practice.  
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Effective PL involves collaborative support.  

High-quality PL creates space for educators to share ideas and collaborate in their 

learning within job-embedded contexts. One of the aims of PL is to develop teacher 

communities of practice (Darling-Hammond et al., 2009; Horn & Little, 2010; Kazemi & 

Hubbard, 2008). Research shows that teachers’ productive working relationships have 

benefits of greater consistency in instruction, willingness to share practices while trying 

new ways of teaching and success in solving problems of practice (Horn & Little, 2010; 

Huinker & Bill, 2017). Because mathematics instructional coaching is intended to be 

collaborative rather than directive, it is more effective when the coach and teachers 

recognize collective responsibility for the outcomes (Yopp et al., 2011). Effective PL 

reinforces meaningful and purposeful collaboration which teachers find to be most 

valuable. These high-quality peer interactions do not occur by chance, leadership must 

continually assess the quantity and quality of collaboration (Donohoo, 2017).  

Effective PL incorporates models of effective practice.  

PL is more effective when it is grounded in teacher practice, related to student 

learning issues recognized by participants, and constructed from everyday work 

(Donohoo, 2017). Providing teachers with a clear vision of practice including sample 

lesson plans, unit plans, student work, observations of peer teachers and video, written 

cases of teaching, or to other vicarious experiences can lead to reflection and refinement 

of existing pedagogies and beliefs (McGatha, 2009). Cultivating a professional discourse 

provides a valuable source for analysis, criticism, and communication of ideas, practices, 

and values again contributing to mastery and vicarious experiences. Additionally, follow 
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up on formal PL activities in teachers’ classrooms (Guskey, 2000; Guskey & Yoon, 

2009; Putnam & Burko, 2000) allows educators to receive assistance while attempting to 

enact instructional practices introduced.  

Effective PL incorporates an opportunity for feedback and reflection to strengthen self-

awareness. 

High-quality PL involves built-in time for teachers to intentionally reflect, receive 

input, and make changes to their practices (Guskey, 2000, 2017; Putnam & Borko, 2000). 

Collaborative teams of teachers posing instructional practice questions, evaluating their 

impact as professionals, reflecting on their collective work, and determining optimal next 

steps cultivates autonomy, mastery, and purpose (Pink, 2011) as well as professional 

growth (Hall & Simeral, 2015). As teachers acknowledge feedback and engage in 

reflective practice, this fifth characteristic of effective professional learning, self-

awareness, is enhanced. Highly reflective educators recognize they have a powerful and 

immediate effect on student learning. If students are struggling they can expeditiously 

intervene in calculated and meaningful ways to get students back on track (Hattie, 2009). 

Hall and Simeral (2015) found growth in self-reflective tendencies follow a repeatable 

pattern and labeled this the Reflective Cycle. Teachers develop awareness before seeking 

to act with purpose or intentionality, engage in deliberate practice prior to assessing one’s 

impact of the actions, and resolve impact before enacting interventions. Knight (2007) 

and Hull et al. (2009) discussed the importance of practitioner reflection when adopting 

new teaching strategies in their research as well. Reflection incorporated monitoring the 

new instructional strategy, evaluating its effect, and modifying the instructional strategy 

or practice as needed. According to Yopp et al. (2011), reflection requires the teacher and 
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coach to share responsibility for setting the stage for reflection. Awareness is essential to 

teaching and effective PL cultivates this skill to increase teacher influence.  

Effective PL increases teacher influence through coaching and extra support. 

Working with a coach or specialist provides an opportunity for one-on-one 

sharing of content expertise and directly focuses on teachers’ individual needs (Aguilar, 

2016; Costa & Garmston, 2016; Darling-Hammond et al., 2017; Joyce & Showers, 2002; 

Kazemi & Franke, 2004; Killion et al., 2016; West & Staub, 2003). Coaching allows 

teachers to capitalize on social persuasion and teachers’ emotional responses (affective 

states) while reflecting on mastery and vicarious experiences (Killion & Harrison 2017; 

McGatha et al., 2017). Marzano et al. (2001) found it is very common for teachers to 

attribute success or failure to external causes or factors outside of the teachers’ control. 

Coaching exposes teachers’ causal appraisals of student performance and helps teachers 

link their actions and student performance (Aguilar, 2016; Donohoo, 2017, McGatha et 

al., 2017). Teachers communicate their needs to coaches (Yopp et al., 2011) while 

coaches provide teachers choice on what they want to be coached (Knight, 2007; Hull et 

al., 2009). Knight (2019b) highlights the importance of instructional coaches to partner 

with teachers in efforts to provide the supports that empower teachers to implement 

practices in ways to get positive results in student learning and well-being.  

Effective PL is of sustained duration with identified purpose. 

PL must be sustained to provide adequate time to learn, practice, implement, and 

reflect upon strategies that facilitate change in practice. Hall and Simeral (2015) 

emphasize how reflective tendencies are fluid and there is no finish line just continual 

movement toward thinking patterns that lead to more effective practice. Alignment of 
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professional practice with purpose and the ineradicable connection between the two 

creates an affective state of fulfillment and in turn increased productivity (Sinek, 2011). 

Yet, creating this link takes much thought and dedicated time. Engagement in rigorous 

and consistent reflection is necessary to refine and increase skill or cultivate expertise at 

anything including the various aspects of teaching such as planning, data analysis, and 

delivery of high-quality classroom instruction (Hall & Simeral, 2015).  

When the seven elements of effective PL are combined, influence and systemic 

change are more likely (Darling-Hammond et al., 2017). Donohoo (2017) suggests 

models that reflect the effective PL criteria are needed and offer possible structures and 

protocols to enhance efficacy through PL. Putting structures in place where teachers can 

engage vicariously and gain knowledge about one another’s work provides the lo90-

9opportunity for teachers to build each other’s capacity and capabilities (Donohoo, 

2017). Johnson (2012) found teachers who work together consistently and frequently tend 

to develop a strong belief that as a group they can set a meaningful course of action and 

meet expectations that contribute to teacher efficacy. Donohoo (2017) highlights teacher 

networks, collaborative teacher inquiry, and peer coaching as three enhancing 

collaborative learning structures to assist in teachers’ interpretation of effectiveness.  

 Effective PL openly and unequivocally taps the sources of collective efficacy 

which include mastery experiences, vicarious experiences, social persuasion, and 

affective states. Beauchamp et al. (2014) studied the relationship between PL and 

collective efficacy beliefs over a series of two years in five school districts in Alberta. 

Social persuasion through collaborative activities was reported as a high source of 

efficacy. While collaboration accounts for the greatest influence on self-efficacy, 
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collective efficacy and is highlighted as an important component in the four sources of 

efficacy (Beauchamp et al., 2014), mathematics leadership is necessary to distill the long-

standing traditionally and culturally accepted perception of what defines teaching and 

learning mathematics and eradicate misconceptions regarding mathematics instruction 

promoted in society and perpetuated by the structure of schools (Larson & Kanold, 

2016). Through inspirational and enduring pedandragogy, effective mathematics PL 

helps teachers redefine school mathematics by acquiring pedagogy in developing student 

competencies in critical thinking, complex problem solving, challenging content mastery, 

collaboration, mathematical reasoning, and communication. Effective content specific PL 

can strengthen elementary teachers’ MKT and MTPs, however, knowledge and 

experience are not enough to ensure consistent transfer and application with students 

(Joyce & Showers, 2002).  

Elementary Mathematics Specialist (EMS) Professional Learning Support 

One mechanism for supporting teachers’ development of efficacy and 

mathematics PL is the incorporation of EMS leadership in content-focused coaching 

efforts (Darling-Hammond et al., 2009; McGatha et al., 2017). Coaching influences 

growth, fosters psychologies, and helps communicate a contagious confidence in 

teachers’ capabilities (Tschannen-Moran, 2010). Coaching works (Hirsh, 2019). In a 

meta-analysis study with a review of 60 rigorous studies involving coaching, researchers 

found large positive effects of coaching on teachers’ instructional practices (Kraft et al., 

2018). Across 43 studies, Kraft et al. (2018) found coaching accelerates the growth that 

typically moves novice teachers to veteran status. There is a growing agreement that 

high-quality curriculum materials with PL impact the quality of instruction (Hirsh, 2019). 
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When educative curriculum materials, resources, and materials designed with the intent 

of explicitly support teacher learning along with student learning (Davis et al., 2017), are 

coupled with instructional coaching support (Knight, 2007), there is an uptake of 

instructional improvements. But providing resources such as high-quality educative 

curriculum and knowledgeable instructional coaches is not enough, these efforts require 

administrative support and understanding.  

By highlighting patterns in how building leaders identified expertise for 

improving mathematics instruction, Burch and Spillane (2003) found that leader subject 

matter views and teachers’ subject area needs influence leadership strategies to improve 

instruction. As a building instructional leader and evaluator, an administrator’s 

perspective of what constitutes mathematics teaching and learning greatly influences the 

teachers’ perspective. Burch and Spillane (2003) conclude that efforts to improve school 

leadership for instructional reform must transcend the principal to include teacher leaders 

and specialists in a more collaborative setting. Additionally, the focus groups in 

Goddard’s et al. (2017) research study point out the importance and influence of building 

administrators in supporting ongoing teacher collaboration and peer observation 

opportunities in efforts of sustained focus on mathematics instructional improvements. 

Administrators and EMS must work collaboratively to advance mathematics learning.  

Mathematics coaching provides on-site, job-embedded PL in which teachers trust 

the expertise of a mathematics specialist (McGatha, 2009; McGatha et al., 2017; West & 

Staub, 2003). Student outcomes, as well as teachers’ PL goals, are the focus of EMS 

(McGatha et al., 2017). The findings of several studies indicate the importance of co-

participation of teachers with a specialist in activities contributing to teachers’ 
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development of ambitious MTPs (Borko, 2004; Franke & Kazemi, 2001; Kazemi & 

Franke, 2004; West & Staub, 2003). Teachers with EMS support in PL can develop 

efficacy in both understanding mathematics content and pedagogical practices 

(Derrington & Angelle, 2013; Gerretson et al., 2008; Gibbs & Powell, 2012; Skaalvik et 

al., 2015; Tschannen-Moran & McMaster, 2009). A major goal of EMS is to optimize 

learning for teachers and students by understanding the needs of both (Fennell et al., 

2013).  

With productive PL experiences and EMS support, elementary teachers can 

successfully incorporate the high leverage MTPs into their mathematics instruction 

(Gerretson et al., 2008; McGatha et al., 2017; Skaalvik et al., 2015; Tschannen-Moran & 

McMaster, 2009; Zambo & Zambo, 2008). Quantitative analysis revealed being highly 

engaged with the mathematics specialist had a significant impact on teachers’ beliefs 

about how students learn mathematics and on student achievement. While initial data 

comparing teachers’ baseline belief scores in both the treatment and control schools 

involved in the study revealed no significant differences, teachers who were highly 

engaged with a mathematics specialist in the treatment schools changed how they 

perceived student learning as compared to the non-engaged teachers. Survey results 

indicated engaged teachers developed a sense-making view of how students best learn 

mathematics and believed students needed time to work through ideas on their own to 

make sense of mathematical concepts. Students of the non-engaged teachers averaged 

13.06 and 8.14 points lower on the Grade 6 and Grade 7 state assessments, respectively 

than the students of teachers highly engaged with a mathematics specialist (Ellington et 

al., 2017). Continuous on-the-job PL in the form of content-focused coaching has the 
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greatest impact on changing teachers’ beliefs, knowledge, and practice in mathematics 

education (Derrington & Angelle, 2013; Ellington et al., 2017; Gerretson et al., 2008; 

Knoblauch & Hoy, 2008). Ellington et al. (2017) research revealed that there was no 

effect on teacher beliefs simply by placing mathematics specialists in school buildings, 

however, when teachers became highly engaged with specialists, their perceptions about 

mathematics teaching and learning changed. Hopkins et al. (2013) found mathematics 

instructional coaches facilitated connections and relationships between teachers in the 

same and different grade levels. They assisted in engaging teachers in collective inquiry. 

Additionally, Campbell and Malkus (2011; 2014) acknowledged that the elementary 

mathematics specialists’ positive effect on student achievement develops as a 

knowledgeable coach and the instructional leaders, administrative staff, work together in 

the assigned schools. A school’s utilization of highly trained mathematics specialists, 

with coaching responsibilities, had a modest positive effect on student achievement. Prior 

to the specialist assignment, these specialists had received extensive training in both 

elementary school mathematics teaching and leadership and received EMS certification.  

Historical Account of EMS Certification 

Elementary teachers in the United States continue to enroll in graduate-level 

programs in pursuit of EMS certification (Fennell, 2011). Such certification programs 

focus on developing and strengthening the kind of content-specific and pedagogical 

knowledge, MKT, necessary to implement high leverage teaching practices such as the 

MTPs. EMS certification programs also develop expertise, as recommended by the 

Association of Mathematics Teacher Educator (AMTE, 2013), in learning progression 

knowledge, curricular materials analysis, mathematics teaching standards, and student 
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grade level/course level expectations (de Araujo et al., 2017). Prominent mathematics 

education organization such as Association of Supervisors of Mathematics (ASSM), 

National Council of Supervisors of Mathematics (NCSM), National Council of Teacher 

of Mathematics (NCTM) joined the Association of Mathematics Teacher Educators to 

publish a joint position statement (AMTE, 2013) recommending the use of EMS 

professionals and supporting AMTE’s Standards for Elementary Mathematics Specialists: 

A Reference for Teacher Credentialing and Degree programs.  

In efforts to strengthen mathematics teaching expertise in Missouri’s elementary 

schools, a state-wide EMS Collaborative involving five universities was created in 2009 

(Goodman et al., 2017). The goal of the collaborative was to design and promote a 

credible and reliable EMS certification program across the state. Being proactive to the 

impending common core state standards initiative, this mid-western state collaborative 

presented and lobbied for a new add-on certification for EMS certification pursuing a 

similar structure to the existing Elementary Reading Specialist certification (Goodman et 

al., 2017). The 24-credit program offered collaboratively across Missouri institutions, 

aligned with the AMTE standards (2013), addressed the domains of mathematics 

coaching (Sutton et al., 2011), and included content courses emphasizing MKT (Ball et 

al., 2008), particularly in terms of understanding the development of students’ 

mathematical ideas. The EMS Collaborative program emphasized not only the 

development of teachers’ knowledge about student thinking in mathematics, but also 

connections to classroom practice with courses involving number and operation, rational 

numbers, data and statistics, geometry, and algebraic thinking. The specialist certification 

program also included two specific courses focused on mathematics education leadership 
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and coaching domains. Each required content course includes an accompanying 

internship course. The internship course is interdependent with the main course, 

including assignments that focus on documenting and analyzing students’ mathematical 

thinking and requiring participants to connect their coursework to their specific teaching 

contexts. Activities in these courses include conducting and analyzing student 

mathematics interviews, conducting case studies within their school classroom, analyzing 

students’ written work, videotaping and analyzing their lessons, working with other 

teachers on specific teaching practices, developing an outreach project, and analyzing 

curriculum materials. Formal approval for the new add-on certification of Elementary 

Mathematics Specialist was granted in the spring of 2011. The EMS Collaborative work 

allowed candidates to begin work at one university and easily transfer to another. The 

number of teaching candidates seeking and receiving this add-on EMS certification 

within Missouri continues to grow. In 2015, 34 teachers had attained the Missouri EMS 

certification. As of December 2019, the number has increased to 69 teachers across the 

state of Missouri.  

The Missouri EMS Collaborative workgroup was guided by three fundamental 

principles:  efforts to improve mathematics teaching and learning at the elementary level 

required instructional models and resources beyond current practice, EMS have potential 

to provide schools and districts with teacher leaders able to support effective mathematics 

instruction, professional growth of colleagues, and student learning, and an effective 

EMS program of study must provide courses, experiences, and resources to deepen 

teachers’ content knowledge and instructional skills to prepare them to assume a variety 

of EMS roles and responsibilities. Swars et al. (2018) explored how best to prepare EMS 
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recognizing that EMS professionals were a reasonable and immediate alternative to the 

challenges of improved mathematical knowledge for elementary teachers. Some changes 

in beliefs regarding mathematics learning were relatively quick for participants while 

other beliefs in specialized content knowledge demanded greater opportunities for 

continual learning (Swars, 2018).   

  Recognizing that shifts in MTPs and improving student achievement depends on 

the efforts of elementary classroom teachers, EMS are being leveraged by schools to 

facilitate school improvement, professionalize teaching, and embed quality mathematics 

PL for educators (Fennell, 2011; Killion et al., 2016). Although some literature 

concentrates on the impact and work of EMS professionals (Campbell & Malkus, 2011; 

de Araujo, 2017; McGatha, 2009; McGatha et al., 2017; Stump, 2013) and other literature 

focuses on the positive effects of coaching on student achievement (Aguilar, 2016; Costa 

& Garmston, 2016; Joyce & Showers, 2002; West & Staub, 2003), the exploration of 

how the EMS on-the-job PL support in MKT and MTPs derives perceived contributions 

to MTE, including teachers’ affective relationship with mathematics, warrants more 

research. 

Summary 

This chapter elaborates on the significance of MKT and MTPs in advancing 

student mathematics learning and teacher effectiveness in mathematics teaching. This 

chapter also presents the gap in existing research on how on the job PL support provided 

by EMS in MKT and MTPs contributes to MTE. The chapter highlights what has been 

gathered from various studies, theories, and professional recommendations regarding the 

importance and impact of a high sense of efficacy when teaching and learning 
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mathematics, the significance of the subject matter and pedagogical knowledge which 

comprises MKT, the critical aspects of job-embedded professional learning (PL) 

necessary in the development of deep mathematical content knowledge and pedagogy, a 

historical account of EMS certification development, and validates the importance of 

EMS in providing elementary teachers learning and support in mathematics education. 

This literature review sets the stage for the need to study how EMS on-the-job PL support 

in MKT and MTPs derives perceived contributions to MTE. 
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 CHAPTER THREE: METHODOLOGY  

 This chapter describes the collective case study approach and cross-case analysis 

used in this qualitative multi-case study. The purpose of the qualitative multi-case study 

is to explore how a group of Elementary Mathematics Specialists (EMS) within a public, 

urban Missouri school district support K-5 elementary teachers through on-the-job 

professional learning (PL) in developing efficacy in mathematics knowledge and 

pedagogy. EMS are teacher leaders responsible for supporting effective K–5 mathematics 

instruction and student learning by providing job-embedded professional learning and 

influencing teachers’ beliefs, knowledge, and habits of practice (McGatha et al., 2017). A 

current literature review suggests the greatest impact on student learning and experiences 

is gained when teachers have a high sense of efficacy in mathematics content knowledge 

and pedagogy (Hattie et al., 2017; Donohoo, 2017). Recognizing the significance of job-

embedded professional learning (PL) and mathematics teacher efficacy (MTE) in 

elementary schools, this qualitative study explored the perception of the relationship 

between the PL provided by EMS professionals and the development of teacher efficacy 

in mathematics content and pedagogy. This chapter outlines the research question, 

research design, data sources, data collection procedures, and ethical considerations of 

this qualitative research study. 

Research Question 

 The premise of this study was to explore one central research question:  How does 

on the job professional learning (PL) support in mathematics knowledge for teaching 

(MKT) and pedagogy provided by elementary mathematics specialists (EMS) contribute 

to mathematics teachers’ efficacy (MTE) among K-5 teachers in a public, urban Missouri 
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school district? Additional research sub-questions explored in relation to this main 

question include:  How do EMS perceive their role in the adoption and implementation of 

MTPs and strategies in the classroom? How do elementary teachers perceive the role of 

the EMS and their support to adopt and implement effective MTPs and strategies in 

classrooms? What do educators see as the attributes of effective mathematics strategy 

implementation as it related to their own learning and professional growth?  

EMS teacher leadership involves specialized mathematics professionals working 

closely with classroom teachers with a focus on mathematics instruction, a shared 

commitment for student learning, and active engagement in creating space for teachers to 

intentionally reflect on practice, receive feedback and make instructional changes (Heck 

& Hallinger, 2009; McGatha et al., 2017; Vernon-Dotson & Lloyd, 2012). EMS teacher 

leadership tasks include coaching teachers, modeling lessons, working with grade-level 

teams in collaborative settings, facilitating more formal professional learning sessions, 

and working with small groups of students on school-wide adopted mathematics 

instructional strategies (McGatha et al., 2017). MTE has the potential of impacting daily 

instructional decisions. MTE is defined as a teacher’s belief in their ability to be a 

confident, competent, effective mathematics teacher (Swars, 2005) and is derived from 

Bandura’s (1977) conceptualization of self-efficacy, individuals’ judgments regarding the 

ability to accomplish a task or accomplish certain levels of performance. While exploring 

the relationship between EMS teacher leadership and MTE, the unit of analysis was each 

case, the elementary school. Each individual’s insight within each case study provided 

input to the collective perception of EMS teacher leadership practices in professional 
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learning and how these practices may contribute to teacher efficacy in mathematics 

content knowledge and pedagogy.  

This qualitative collective case study aimed to explore the perceptions of 

elementary teachers, principals, and EMS of the contributions EMS professional 

learning(PL) support in Mathematics Knowledge for Teaching (MKT) and Mathematics 

Teaching Practices (MTPs) has on Mathematics Teacher Efficacy (MTE). MKT is a 

multi-dimensional framework used to describe the mathematics knowledge with respect 

to the work of teaching mathematics (Ball & Forzani, 2010; Ball et al., 2005; Thames & 

Ball, 2010). MTPs are a core set of high leverage ambitious teaching practices used to 

promote and strengthen student mathematics achievement (Huinker & Bill, 2017; NCTM, 

2014). MTE is a teacher’s belief in their ability to be a confident, competent, and 

effective teacher of mathematics (Swars, 2005). A qualitative multi-case study with 

cross-case comparisons was used to extrapolate professional learning recommendations 

based on what EMS, principals, and teachers suggest have contributed to building their 

efficacy for learning and teaching mathematics to elementary-aged students in relation to 

EMS leadership practices.  

Method 

Given the specific roles and responsibilities of EMS professionals vary, much can 

be learned about the relationship between EMS professional learning (PL) support in 

content knowledge and pedagogy and elementary MTE. Qualitative research, the 

naturalistic inquiry, is conducted in environments without manipulation and describes 

peoples’ knowledge, opinions, perceptions and feelings as well as actions, behaviors, 

activities, and interpersonal interactions (Roberts, 2010). The qualitative research 
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methodology was selected for this study to allow insight into the nature of EMS influence 

of PL support in the elementary schools in which they are employed through personal 

accounts of the outcomes from the work and relationships. The research was conducted 

with a multi-case study approach and utilized cross-case comparisons.  

A collective multi-case study is a study of more than one case to “investigate a 

phenomenon, population, or general condition” (Stake, 2000, p. 437). The collective case 

study method created an increased opportunity for analytic generalizations (Yin, 2018). 

The qualitative study consisted of five different cases. Interviews and document reviews 

were the main data collection sources for this study. Ethical considerations included the 

confidentiality of all of the participants and the use of pseudonyms for each elementary 

school to create anonymity for everyone involved. This collective case study with cross-

case comparisons investigated the use and contributions of EMS on job-embedded 

professional learning in multiple elementary buildings in relation to MTE.  

Research Design Overview 

 The qualitative study design was chosen to focus on individual educators’ 

perceptions and interactions within each case. Within the qualitative realm, the selection 

of an exploratory case study was selected. Exploratory case studies allow an in-depth 

exploration and focus on a particular case in relation to a larger context or holistic 

perspective while addressing questions of how or why (Yin, 2018). A case study is an 

empirical method that investigates a contemporary phenomenon or the case within a 

natural context and involves distinctive situations in which there are far more variables of 

interest and factors interacting than the collected data points (Yin, 2018). While case 

study research focuses on contemporary situations and does not require control over 
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behavioral events, it relies on multiple sources of evidence with data needing to converge 

in a triangulating fashion (Yin, 2018).  

As suggested by Yin (2018), a clear and methodical path was followed in the case 

study research method. Starting with an initial literature review, the case study research 

questions were created in relation to the theoretical concerns and propositions considered. 

The exploratory nature of the research questions reinforced the notion of using an 

exploratory case study approach. The decision to investigate multiple cases and draw a 

single cross-case conclusion was ascertained by the notion that while single case studies 

can yield invaluable insights, most multiple case studies are stronger in allowing analytic 

generalizations. Data were collected from participants with in-person interviews. 

Archival records, meeting minutes, and district supporting materials were reviewed for 

accuracy and reliability of individual accounts.  

Participants 

Qualitative researchers pay close attention to the perspective of the participants in 

an attempt to understand the interactions within their unique world from their point of 

view (Babbie, 2017). The collective case study involved five elementary schools with 

pseudonyms of Northwest, Northeast, Southwest, Southeast, and Central Elementary 

School. Each elementary building represents an individual case bounded within one 

larger setting, an urban school district in a mid-western metropolitan area. Participants in 

each case were public, elementary school educators including three teachers, a 

mathematics specialist, and the principal. A small purposeful sample of three teachers 

was selected for each case involved in the study. The sampling selection criteria included: 

(a) K-5 classroom teachers who work with the EMS; (b) teachers who work in schools 
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where the EMS has worked directly with the faculty for at least two years; (c) teachers, 

EMS, and the administrator from the same building were all willing to participate in the 

study. Each person was interviewed to provide insight into how EMS on-the-job PL 

support of mathematics knowledge and pedagogy contributed to teachers’ efficacy in 

mathematics instruction of elementary-aged children. 

Selecting a purposeful sample of elementary classroom teachers who work 

directly with the EMS was important to the exploration and discovery of what leadership 

practices contribute to their efficacy in mathematics knowledge and instruction. 

Recognizing the difficulty of recalling information beyond a couple of years, this study 

focused on EMS work within the last few years to increase the likelihood of more 

accurate responses. Lastly, by collecting responses from teachers, principals, and EMS 

professionals within the same setting allowed for validation and reliability of responses. 

Since the design of the research involved semi-structured interviews, participants needed 

to be willing to provide ample time to participate.  

The school district involved in the study employs ten EMS professionals, one at 

each elementary site, hired at the end of the 2016-17 school year with federal Title 1 

funds. All EMS were experienced classroom teachers who received Missouri 

mathematics specialist certification by completing five mathematics content courses 

accompanied with content specific internship courses, two leadership/coaching courses, 

and passing the state certification exam. During their first year of employment, the EMS 

worked mainly with students providing Tier II and Tier III mathematics interventions. 

During the next school year, the focus of the EMS position shifted to include more PL 

responsibilities in addition to pulling small groups of students for intervention and 
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additional instruction. The 2018-19 school year was the initial year of EMS as being 

utilized in an instructional coach capacity and providing more formal mathematics PL 

opportunities for colleagues. The frequency of these responsibilities was dependent on 

the building principal expectations. District policy required at least 20% of the EMS time 

be dedicated to support teachers and /or grade level teams in PL.   

Table 1 

Interviewed Participants Years of Experience and Current Position  

School  Educator Years of 

Experience 

Years at 

Current 

School 

Years in  

Position 

Position 

Case 1: 

Northwest 

Elementary   

 

Principal 11 8 8 Principal 

Teacher 1  7 7 4 1st Grade  

Teacher 2 19 12 18 2ndGrade  

Teacher 3 10 12 8 3rdGrade  

EMS Stephanie 9 3 3 EMS 

Case 2:  

Southeast 

Elementary 

 

Principal 17 6 6 Principal 

Teacher 1 12 8 8 3rdGrade  

Teacher 2 10 4 4 5th Grade  

Teacher 3 8 2 6 5th Grade  

EMS Monica 13 3 3 EMS 

Case 3: 

Northeast 

Elementary  

 

Principal 21 2 3 Principal 

Teacher 1 33 16 25 5th Grade  

Teacher 2 16 14 16 Kindergarten  

Teacher 3 3 3 3 4th Grade  

EMS Alice 16 3 19 EMS 

Case 4: 

Southwest 

Elementary 

 

Principal 17 14 14 Principal 

Teacher 1 1 1 1 5th Grade  

Teacher 2 5 5 5 4th Grade  

Teacher 3 6 5 5 1st Grade  

EMS Marcy  13 3 13 EMS 

Case 5:  

Central 

Elementary 

 

Principal 7  1 1 Principal 

Teacher 1 3 3 3 1St Grade  

Teacher 2 15 5 7 2nd Grade  

Teacher 3 11 10 11 4th Grade  

EMS Barbara 10 3 4 EMS 

 

The years of teaching experience of each study participant varied along with the 

total number of years the participant worked in the designated building and the number of 
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years in their current position. The variation of years of experience ranged from one year 

of experience to 33 years of experience as shown in Table 1.  

While all of the specialists have been in their position for a minimum of three 

years, the specialists at Northwest and Southeast Elementary had transitioned to new 

elementary buildings when becoming employed as an EMS. The EMS at Central 

Elementary had been a fifth-grade teacher for only one year in the elementary building 

before becoming the EMS at that school site. Both the EMS at Northeast Elementary and 

Southwest Elementary were veteran teachers with many years of teaching experience at 

the elementary building before being hired to the position of EMS at the same school site. 

While most of the principals are seasoned administrators, Southwest Elementary hired a 

new principal for the 2019-2020 school year and the principal at Northeast Elementary 

had only worked as the building principal for the past two years. Given the variation of 

experience and years associated with the different buildings, the collective perceptions 

provided a rich description in the ways that EMS contributes to the development of MTE 

and how it may be sustained.  

Data Collection 

The majority of the data was collected from human participants in face to face 

interviews. An email was sent to each participant requesting their involvement in the 

study (Appendix C). Archived records such as meeting notes and agendas, district 

policies, school information, state-provided district information, and district handbooks 

were reviewed to glean information regarding the implementation of EMS as a teacher 

and student support professional.  
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Data Collection Procedures 

 A letter of agreement was issued from the district human resource department to 

the researcher in July 2019 (Appendix A) and permission to conduct the study was 

granted from the Creighton Internal Review Board in August 2019 (Appendix B). An 

email was sent to potential participants requesting their participation (Appendix C). Face 

to face, semi-structured interviews were conducted to gather information about the EMS 

actions and tasks that influence teacher practice and contribute to MTE using an 

interview protocol based on position (Appendix E). Once the participants responded to 

the initial request for participation, the interviews were arranged. Interviews began at the 

end of October 2019 and were completed during the first semester of the academic school 

year with one exception. Twenty-four of the initial 25 contacts were interviewed during 

the first semester of the 2019-2020 school year. One recruited teacher from Northeast 

Elementary expressed interest in participating in the study but had multiple unexpected 

family issues causing the need to postpone the interview. Finding a time to conduct the 

interview was challenging which resulted in a different teacher being contacted and 

replacing the originally requested participant. This interview took place in February. 

Most interviews occurred at the elementary building of the educator involved. Two 

specialist interviews were conducted in the researcher’s office because of convenience.  

Each interview began with an explanation of the purpose of the study, a review of 

the participant Bill of Rights (Appendix D), and an open-ended prompt requesting the 

participant to tell a little about themselves and why they became an educator in their 

current position. An interview guide with a broad set of questions (Appendix E) guided 

the interview. Case study interviews resemble guided conversations rather than structured 
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queries (Yin, 2018). In many cases the participant responses prompted sub-questions. 

Case study interviews require following a line of inquiry as reflected in the case study 

interview protocol and verbalizing the conversational, follow up questions in an unbiased 

manner in a way that serves the needs of the line of inquiry (Yin, 2018). Remaining 

neutral and inquisitive as an interviewer to understand the question responses required 

careful listening. It was essential not to compose the next thought or question prematurely 

or engage in autobiographical listening during the interview. The interview protocol 

guided the direction of the conversation while simultaneous notes were recorded as the 

participant responded to questions including notes about long pauses, quick responses, 

hesitation, body language, and other forms of non-verbal communication. Creating initial 

probes or prompts allowed notes to be taken during the interview and opportunity for 

unexpected or unanticipated data to occur (Jacob & Furgerson, 2012). Knowing the ideal 

interview involves the person being interviewed talking 95% or more of the time (Babbie, 

2017), prompts such as “tell me more about…” or “tell me ways…” were utilized to 

encourage and allow the study participant to talk openly about what they thought was the 

most important information to be shared. Creswell and Creswell (2018) claim the 

emergent design is one of the hallmarks of qualitative research. Thus, the interview 

protocol served strictly as a guide, a general plan of inquiry, for uncovering the lived 

experiences and information about EMS and their contributions to MTE but also served 

as a conduit for additional, unpredictable responses. Being employed in the same district 

as the study participants, it was essential to reassure each participant their responses 

would remain confidential and they could answer openly and honestly without fear of any 



ELEMENTARY MATHEMATICS SPECIALISTS’ CONTRIBUTIONS  61 

kind of retribution. Before the interviews, bracketing was used to identify and avoid any 

personal or professional bias from altering the study.  

Data Collection Tools 

The researcher is the primary instrument in the data collection and the data that 

emerges from a qualitative study is descriptive (Creswell & Creswell, 2018). The 

interview guide contained several open-ended questions intended to gain insights from 

the participants relevant to the formulated research. The in-person interview protocol 

varied based on position. Elementary principals responded to a version of the protocol 

designed specifically for administrators. Mathematics specialists responded to a similar 

version. Teachers also had a slightly different version of the same protocol. During the 

Internal Review Board process, the variations of the protocol were created. All variations 

of the interview protocol are included in Appendix E. Each interviewee was asked 

prepared open-ended questions with one concluding general prompt to address anything 

more the participant may want to share.  

The interviews lasted approximately 45 to 60 minutes. With participant 

permission, each interview was audio-recorded using a WS-853 Digital Voice Recorder 

and stored in a password-protected file. The interviews were then transcribed verbatim 

using NVivo 12 transcription service. Participants were reassured personal identities 

would remain anonymous. Identifying information was replaced with pseudonyms and 

stored by case using a number coded system. One interview audio file was lost in the 

digital translation. The detailed notes taken during the interview were used for coding for 

this particular Northwest teacher interview. Each interview was listened to at least three 
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times to ensure proper transcription, remove identifiable data, and begin the initial 

memoing of frequent commonalities of responses. 

To further validate findings, drafts of each case report were shared with 

participants at each school site. Clarification through member checking strengthens 

trustworthiness and reliability. Triangulating the data, using member checking, and 

providing explicit details and rich descriptions controls the validity of research findings.  

Data Analysis 

The research questions provided a conceptual framework for analyzing the data. 

Once interviews were conducted, NVivo 12 transcription was used to transcribe the 

interview verbatim. Each interview was listened to while reviewing the corresponding 

transcript and any transcription errors were corrected. The interviews were listened to 

again and compared to the notes taken during the interview process. The interviews were 

listened to for a third time to remove or replace any identifiable information with 

pseudonyms. The researcher reviewed the data multiple times to discern patterns and 

develop preliminary thoughts about categories and themes. For each question response, 

pertinent information was highlighted to assist in categorizing the information into 

themes.  

Computer-assisted qualitative data analysis (CAQDA) software was used to assist 

in organizing and coding research materials. The NVivo 12 software package was 

purchased to compile the data gathered from the various interviews, disassemble the data 

by methodically ordering the data in higher conceptual levels through coding and then 

reassemble the data in ways to make interpretation of relationships among codes, 

combinations, and patterns more manageable. While NVivo 12 assisted with the data 
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management, exploration, and pattern inquiries, it did not replace the analytical expertise 

in searching for findings to the central research question (Saldaña, 2016). An NVivo 12 

Fundamentals course was taken by the researcher to learn methods of organizing, coding, 

and running queries. Handling qualitative data was an iterative process where the 

researcher explored, annotated, coded, reflected, created memos, coded some more, and 

queried again. While qualitative data analysis is not a step-by-step process (Creswell & 

Creswell, 2018), a systematic replicable approach to the data allowed for data saturation 

(Fusch & Ness, 2015; Yin, 2018). Within each school, saturation was met and offered an 

understanding of the themes and findings within the study.  

 Coding interviews systematically and timely was important. It was not 

recommended to allow data to accumulate before initial coding and analysis (Yin, 2018). 

In retrospect, it would have been more efficient to complete and code interviews one case 

at a time. The interviews were organized by case but were not conducted or transcribed 

one case at a time. In efforts to document and capture all EMS contributions to MTE, all 

interview transcripts were coded for the teachers, EMS, and principals involved in the 

study. The interviews were transcribed quickly after the interview was conducted. 

Interviews were coded with initial annotated notes as they were transcribed, reviewed and 

uploaded into NVivo 12, then organized by a more formal coding system within the 

CAQDA. A coding scheme with overarching categories was initially developed based on 

the review of the literature and initial reading of the interview transcripts. The coding 

scheme was designed to examine the possible MTE contributions by characterizing 

EMS’s work in the schools including:   

1. the expected role of the EMS from all participants’ perspectives,  
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2. how the EMS provides support to teachers,  

3. the principals’ support and expectations of EMS,   

4. activities in which the principal and EMS co-participate,  

5. activities in which the teachers and EMS co-participate,  

6. why teachers indicate they reach out to EMS for support and the frequency of  

these interactions, and  

7. structural aspects of the schools.  

Transcriptions were organized by the case in NVivo 12. From the data, themes 

and sub-themes emerged regarding the relationship of EMS teacher leadership, 

professional learning, and teacher efficacy in content knowledge and pedagogy. Open 

coding was used to divide the data into broad overarching parent nodes focused by 

theme. These themes or parent nodes included Mathematics Knowledge for Teaching 

(MKT), Mathematics Teacher Efficacy (MTE), and Mathematics Teaching Practices 

(MTPs). Through the coding process, subthemes or child nodes continued to be created 

associated with a particular parent node or theme. For instance, the sub-themes 

Mathematics Content Knowledge and Mathematics Pedagogical Knowledge were child 

nodes for the Mathematics Knowledge for Teaching (MKT) theme. Two additional sub-

themes labeled curriculum and grade level experience emerged as additional sub-themes 

to the child node of Mathematics Content Knowledge. The codebook (Appendix F) with 

descriptions of each node was created during the open coding process. Figure 1 illustrates 

the hierarchical chart created in NVivo 12 based on the frequency of the coding reference 

to the Mathematics Knowledge for Teaching (MKT) node and its embedded, associated 

child nodes.  
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Figure 1 

Hierarchical Chart of the Mathematics Knowledge for Teaching (MKT) Node 

 

Note. The figure illustrates the sub-themes of the Mathematics Knowledge for Teaching 

(MKT) Theme and associated nodes. The area of the rectangle for each subtheme and 

node is based on the frequency of coding in the TreeMap Design through the CAQDA 

NVivo 12 software.  

Pertinent information from each interview participant was highlighted and 

categorized. Some statements were coded to multiple nodes and additional child nodes 

continued to emerge. Some statements from the EMS in particular involved EMS 

Collaboration. This eventually became another parent node in the coding system. While it 

could have been a child node for professional learning under Mathematics Teaching 

Practices (MTPs), it was specific to only a subset of the participants so the decision to 

keep it a separate parent node was made. Axial coding was used to find commonalities 

within the broad categories. These commonalities and distinct differences became the 

basis of the data analysis themes and solutions to the research question.  
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In addition to the responses from the interviews, the case data from archival 

records such as school newsletters, board policies, the Response to Intervention (RTI) 

handbook, the district Committee for Professional Learning (CPL) plan, data review team 

(DRT) meeting agendas, and EMS meeting agendas were reviewed. These records were 

used to validate or clarify the statements made by the interviewees. Requests were made 

for additional supporting materials and or examples for specific items mentioned during 

the interviews. These materials added clarity to the information shared and allowed for 

greater comparison within the cross-case comparison (Yin, 2018) analysis. The 

triangulation of interviews from teachers, EMS, and administrators from within the same 

case assisted in establishing data reliability and validity. Figure 2 illustrates the 

hierarchical chart created in NVivo 12 based on the frequency of the coding comparing 

the Mathematics Knowledge for Teaching (MKT), the Mathematics Teaching Practices 

(MTPs) and Mathematics Teacher Efficacy (MTE) parent nodes and the embedded, 

associated child nodes.  
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Figure 2 

Mathematics Teaching Practices (MTPs), Mathematics Teacher Efficacy (MTE), and 

Mathematics Knowledge for Teaching (MKT) Nodes Hierarchical Chart Comparisons 

 

Note. The figure illustrates the sub-themes or associated child nodes of the 

Mathematics Teaching Practices (MTPs), Mathematics Teacher Efficacy (MTE) 

and Mathematics Knowledge for Teaching (MKT) Themes. The area of the 

rectangle for each parent node and child node is based on the frequency of coding 

in the Tree Map Design through the CAQDA NVivo12 software.  

The interviews of teachers, EMS, and principals were coded to take into 

consideration different people’s accounts of the role of the EMS. After coding all of the 

participants’ interviews and considering EMS contributing actions within a school, 

patterns and variations within each case were analyzed across the schools regarding the 



ELEMENTARY MATHEMATICS SPECIALISTS’ CONTRIBUTIONS  68 

possible contributions and how they relate to the extent to which an EMS may contribute 

to teachers’ mathematics efficacy. For each case, analytic memos were created to 

describe the patterns and variations specific to the focus. As part of these memos, 

triangulation of the EMS’, teachers’, and principals’ accounts of the EMS’ work ensured 

equitable consideration of each person’s account and reassured that favorable privilege 

was not given to any single person’s account (i.e., the EMS’s account of what she did in 

comparison to the teacher’s view or perspective).  

Ethical Considerations 

Participation in the study was strictly voluntary and codes were used to protect the 

identity of the participants. A coding system with pseudonyms organized the interviewees 

by case with a chronological numbering system. Each school site was established with a 

pseudonym. Additionally, the following safeguards were employed to protect the 

interviewees:  

1) the research objectives were articulated verbally and in writing for participant   

      understanding 

2) a participant Bill of Rights (Appendix D) was shared with each participant  

      asking permission to use responses and maintain interviewee anonymity 

3) verbatim transcriptions, written interpretations, and reports were available for  

interviewee review 

Being employed in the same school district as the study participants, it was essential to 

reassure each participant their responses would remain confidential and they could 

answer openly and honestly without any kind of retribution. Prior to the interviews, 
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reflexive bracketing (Ahern, 1999) was used to identify and avoid any personal or 

professional bias from altering the study.  

Summary 

A focus on people’s perspectives and experiences are key in qualitative study 

research (Roberts, 2010). The research question, research design, data sources, data 

collection procedures, and ethical considerations of this qualitative collective case study 

are addressed in this chapter. While a growing number of individuals are successfully 

completing an EMS certified leadership program and certified EMS professionals are 

continuing to be hired into specialized leadership positions, very little empirical research 

has been conducted regarding the impact of the roles and responsibilities of EMS on 

influencing MTE. Given the specific roles and responsibilities of EMS professionals 

vary, much can be learned about the relationship between EMS PL support in content 

knowledge and pedagogy and MTE. This study explored and described peoples’ 

knowledge, perceptions, and feelings as well as captured behavior, actions, and 

interactions between EMS and teachers that were found to contribute to MTE. This 

research was conducted in environments without manipulation to provide empirical data 

of how perceived EMS on-the-job PL supports in mathematics knowledge and pedagogy 

contributes to MTE.  
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CHAPTER FOUR: RESULTS AND FINDINGS 

This qualitative multi-case study with cross-case comparison explored how 

support through on-the-job PL in mathematics knowledge and pedagogy contributes to 

the development of mathematics teachers’ efficacy at a public, urban Missouri school 

district in a large metropolitan area. The explored research question was:  How does the 

on-the-job professional learning (PL) support in mathematics knowledge for teaching 

(MKT) and pedagogy provided by the elementary mathematics specialist (EMS) 

contribute to mathematics teacher efficacy (MTE) among K-5 teachers in a public, urban 

Missouri school district? The study’s three additional sub-questions explored included: 

How do EMS perceive their role in the adoption and implementation of mathematics 

teaching practices (MTPs) and strategies in the classroom? How do elementary teachers 

perceive the role of EMS and their support to adopt and implement effective MTPs and 

strategies in the classroom? What do educators see as the attributes of effective 

mathematics strategy implementation as it relates to their learning and professional 

growth? In the multi-case study, five different cases were bounded by the participating 

elementary schools within the same school district. Interviews were used as the primary 

source of data to gather several different perspectives, opinions, and ideas about the work 

of EMS and how these provided supports might contribute to MTE in the participating 

schools.  

Chapter Four presents the results and findings of the study. As given context for 

the study, the chapter begins with a description of the district involved, the population 

demographic information for each participating school, and the district-wide learning 

initiatives referenced in the participant interviews. Each case is then presented with 
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results addressing the central research question and the three supporting research 

questions. The chapter concludes with a cross-case analysis and data summary 

categorized by the findings related to the essential research question and supporting 

literature. 

District Description and Demographics 

 The five schools involved in the study were located in the same metropolitan 

school district. While the school district covered 32 square miles, the city in which the 

district was associated covered only 10 square miles. The district encompassed six postal 

zip codes and overlapped three cities. Of the 34,000 households associated with the 

district, the majority, 65%, lived below the federal poverty level. The four-year average 

mobility rate for the district was 30% at the time of the study. This indicated 30% of the 

students who started the school year were different from the students who ended the same 

school year. Student transiency was acknowledged by the participants in the study as one 

of the most challenging aspects of teaching elementary children mathematics. The district 

was diverse with over 30 different spoken languages spoken. A comparison of the 

average district and state ethnicities are presented in Table 2. 

Table 2  

Average District Demographics Compared to Missouri Schools  

 Participating 

District  

(%) 

Missouri  

Schools 

(%) 

African American  48.3 15.8 

Hispanic 13.0 6.4 

Caucasian 29.2 71.2 
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The district was described as a first-tier, suburban school district because its 

boundaries overlapped with a much larger urban school district. The district had an 

average of 9,430 students enrolled during the time of the study (Missouri School Report, 

2019). There were approximately 3,680 elementary students taught in the 10 elementary 

buildings within the district. Each elementary school had a student population between 

340 to 400 students as presented at the district’s mid-year Board of Education (BoE) 

meeting.  

Table 3 exhibits the demographic information of each of the five schools involved 

in the research study (Missouri School Report, 2019). Student percentages by ethnicity, 

free and reduced lunch, English Language Learners (ELL), and Individual Education 

Plan (IEP)s were reported to provide context for each case.   

Table 3  

Population Demographics of Five Participating Missouri Schools 

School Total  

Student 

Enrollment 

African 

American 

(%) 

Caucasian 

(%) 

Hispanic 

(%) 

Free & 

Reduced 

Lunch 

(%) 

ELL 

(%) 

IEP 

(%) 

Northwest 

Elementary  

350 34.6 40.9 13.3 66.6 7.7 16.0 

Northeast 

Elementary  

338 37.0 37.9 13.9 55.8 9.9 15.3 

Central 

Elementary 

354 50.0 28.3 9.9 62.9 6.2 11.0 

Southeast 

Elementary 

397 34.3 33.8 16.9 60.7 9.8 11.6 

Southwest 

Elementary  

383 41.0 36.3 12.8 56.0 4.7 17.8 

 

State Assessment Achievement Performance 

As stated in previous chapters, in efforts to provide school-wide models of 

mathematics teaching and learning improvement, this urban Missouri school district 
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invested Title 1 funding in 10 EMS leadership positions. The dedicated positions were 

created as a mechanism to advance student achievement and improve overall 

mathematics instruction in the elementary schools. Table 4 shows the academic results 

with the percent of students scoring at the proficient or above achievement level on the 

mathematics portion of the annual Missouri Assessment Program (MAP) Grade-Level 

Assessment (GLA) for the past three consecutive years according to the Missouri School 

Improvement Plan-Five (MSIP-5) School Annual Percentage Rate (APR) Supporting 

Data Public Report (DESE, 2019). In fall 2016, a group of teachers within the district 

began working on their Mathematics Specialist Certification, a DESE approved add-on 

certification through a local university. In the 2017-18 school year, the district established 

Title 1 Mathematics Specialist positions comparable to the existing Title 1 Reading 

Specialists positions. Ten mathematics specialists were interviewed and hired into these 

positions. Most EMS completed the certification process during the 2017-18 school year 

while working as a Title 1 Mathematics Specialist.  

Table 4 

MAP-GLA Percent of Students Scoring Proficient/Advanced in Participating MO Schools 

School 2016-2017 

(%) 

2017-2018 

(%) 

2018-2019 

(%) 

Northwest Elementary  37.7 29.5 40.1 

Northeast Elementary  41.2 28.6 34.7 

Central Elementary 32.4 29.6 37.3 

Southeast Elementary 36.2 27.9 32.8 

Southwest Elementary 30.1 25.0 24.5 
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 The 2016-17 GLAs were based on different scale scores and proficiency levels 

than the 2017-18 or 2018-19 assessments as the state transitioned to a different state-

developed assessment (DESE, 2018). All five schools displayed a decrease in scores 

between the 2016-17 and 2017-18 school years. The 2017-18 and 2018-19 GLAs were 

developed based on the same blueprint, scaled scores, and achievement level descriptors 

(DESE, 2018). Thus, these two years of assessment data are more comparable. While 

Table 4 displays a modest performance increase in four of the five participating schools 

between the 2017-18 school year and the 2018-19 school year, an average of 40% or less 

of the elementary students scoring proficient or advanced on the state assessment 

illustrated that the majority of the students were underperforming and not demonstrating 

adequate mathematics proficiency as assessed by the Missouri GLA.  

Educator Demographics 

 A total of 26 educators were contacted and requested to participate in the 

qualitative research study. Twenty-five participants (N=25) agreed and were interviewed. 

One other teacher originally agreed to participate but scheduling difficulties resulted in an 

alternate teacher being interviewed for the study. The teaching experience of the 

participants ranged from one year to 33 years as shown in Table 1. Four participants 

taught fewer than five years. Eight participants taught five to 10 years. Eleven 

participants taught more than 10 years but less than 20 years and two participants taught 

20 years or more. Of the five schools involved in the study, only one classroom teacher 

was male. This was his first year teaching in the district. Consequently, all of the study 

participants were female.  
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District-Wide Professional Learning (PL) Information 

Various district-wide professional learning (PL) opportunities and student 

learning structural supports were referenced by study participants during the interviews. 

These learning initiatives and structures included a weekly early release Wednesday time 

designated for Data Review Team (DRT) collaboration as well as other formal and 

informal professional learning (PL), Teacher Leader (TL) program, Mathematics 

Learning Cadre, district designated PL days, Curriculum Summit, Response to 

Intervention (RTI) process, and Interactive Mathematics Workshop (IMW) time. The 

school district’s public documents emphasized the importance of providing regular and 

consistent time for continual collaboration and instructional planning and the district’s 

commitment to student success. According to the District Committee of Professional 

Learning (CPL) plan, each school had a building-level committee of professional learning 

(CPL) plan which was guided by the District Committee of Professional Learning (CPL) 

plan. One representative, the district CPL Chair, served on the district committee. The 

district CPL met four times a year to plan and discuss PL opportunities aligned to the 

district curriculum and instruction (C&I) goals.  

Data Review Teams (DRTs)  

In 2011, six years before the hiring of EMS, the school district’s Board of 

Education (BoE) approved an early Wednesday release schedule to dedicate time weekly 

for collaboration within grade level, course level, and/or vertical team. Aligned to the 

C&I goal of rigorous curriculum implementation based on researched instructional 

practices and the Missouri Learning Expectations (MLEs), Wednesday PL time provided 

a collaborative opportunity for teachers to meet in a professional learning community 
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(PLC) and utilize the Data Review Team (DRT) process to make instructional decisions 

based on student needs as outlined in the District CPL plan. Teachers in the PLCs 

discussed a variety of student performance data within the DRT process, examined 

student work, shared and developed lessons, and assessed the effectiveness of instruction 

during this designated time (DuFour et al., 2010; Kanold & Larson, 2015). Exit tickets, 

curriculum-based assessments, and benchmark assessments were examples of student 

assessment data triangulated by teachers to make informed instructional decisions. To 

ensure consistency and focus, teachers documented decisions through building level 

agenda and templates located in shared building DRT Google folders. According to the 

principal meeting agendas, administrators regularly reviewed these documents and 

provided feedback to teams.  

Teacher Leader (TL) Program   

The school district attempted to strategically provide on-going, job-embedded PL 

dedicated to building and sustaining transformative leadership through its Teacher Leader 

(TL) program according to the District CPL plan. The TL program aligned with the 

Teacher Leader Model Standards (2011) developed by the Teacher Leadership 

Exploratory Consortium according to the district TL program evaluation presented and 

approved by the district BoE. According to the District CPL plan and the district’s 

comprehensive school improvement plan, the TL program was intended to prepare 

seasoned educators to serve as strong academic instructional leaders by instilling 

knowledge, skills, and dispositions necessary to assist building administrators to develop 

and support a shared vision and clear goals for their schools. By adhering to the Teacher 

Leader Model Standards, the school district’s TL program was designed to facilitate 



ELEMENTARY MATHEMATICS SPECIALISTS’ CONTRIBUTIONS  77 

school improvement, professionalize teaching, create opportunities for teacher career 

advancement, and embed PL for educator and student success (Killion et al., 2016). In 

response to school improvement demands, leadership was thought to be placed in the 

hearts and hands of those closest to the school issues by empowering teachers to take 

responsibility for identifying and solving problems within schools (Smylie & Denny, 

1990). Teachers’ school-wide efforts to improve students’ educational experiences and 

outcomes were supported by TLs willing to establish meaningful relationships, eliminate 

communication barriers, and share instructional knowledge and experiences throughout 

the school (Killion et al., 2016). TLs were considered the building’s learning leaders by 

exercising agency and advocacy, leading PL through professional learning communities 

and DRTs, and providing mentorship through feedback and support to newly hired 

educators and teachers new to the profession (Brown & Psencik, 2017; Smylie & Denny, 

1990). Research indicates intensive PL during the first three years of teaching with a 

consistent level of support regarding instructional strategies, yields the greatest results 

(Wilson et al., 2011; Youngs et al., 2011). According to the district CPL plan, TLs 

mentored new teachers to the district in hopes to develop long-lasting relationships while 

building educator capacity. The BoE recognized with a lack of options for formal 

promotions, the TL program allowed valuable, talented, well-respected teachers to be 

recognized and utilized to mentor and support the new teachers as these novice educators 

become acclimated with the demands of the profession (Murray & Rusignuolo, 2018). 

Sixty percent of the EMS interviewed (N=3) were designated TLs for their 

buildings. Twenty percent (N=1) mentioned serving in the TL capacity in the past while 

the other 20% (N=1) had not been a TL during her tenure in the district. The district has 
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had three cohorts of TLs with each cohort consisting of 30 elementary teachers. 

Following the program standards, TLs assisted in orchestrating school reform while 

serving as motivators to fellow teachers and students. According to the district CPL plan, 

TLs were expected to provide coaching, mentoring, and guidance to novice and veteran 

educators in hopes to increase the likeliness for successful careers and educator retention. 

Interviewees verified TLs served as an integral part of the district’s mentor program.  

According to the TL program evaluation, TLs received continual PL to grow their 

leadership skills with four official district led meetings throughout the year and several 

building-based meetings. TLs were to serve as advocates for colleagues on building 

leadership teams by deciphering school-wide data to determine needed PL that would 

most benefit staff and students according to the district CPL plan. The comprehensive 

school improvement plan stated TLs were to promote a clear purpose for instructional 

change, serve as visible and consistent role models for changed behavior and develop 

skills and capacity in themselves and others to sustain the changed behavior needed for 

school improvement. 

TLs were charged to help create and execute building CPL plans according to the 

district CPL plan. The district CPL plan outlined how each building, under the guidance 

of the building administer and the Committee for Professional Learning (CPL) chair, was 

given autonomy to create a yearly PL plan specific to their building needs within the 

parameter of the district-wide PL plan. Teachers served on these committees to help 

guide the decisions and direction of PL, promote and advocate based on colleagues’ 

needs, reflect on previous years’ feedback, and monitor the plan implementation through 

feedback and survey collections as described in the district CPL plan and outlined in the 



ELEMENTARY MATHEMATICS SPECIALISTS’ CONTRIBUTIONS  79 

comprehensive school improvement plan. All PL activities and proposals were vetted 

through the building CPL plan which according to district CPL plan would be aligned to 

the district goals and outcomes. According to the comprehensive school improvement 

plan, the district BoE and District Leadership Team (DLT) had final approval of all 

district and building PL. All of the EMS interviewed in the research study mentioned 

either working closely with the administrator and CPL on the building PL plan or 

provided consultation of the plan in regards to mathematics PL for the building.  

District Designated PL Days   

In addition to the weekly early Wednesday DRT time, the school district calendar 

included two-semester meetings of content-specific PL by department or grade level. The 

grade-level department meetings were launched in August 2019 during the district’s back 

to school week as outlined in the Back to School Superintendent’s communications to all 

certified staff members. EMS played an integral role in the back to school mathematics 

department meetings in facilitating and presenting at grade level mathematics sessions. 

Grade level department PL sessions emphasized content and pedagogy specific to a 

curriculum area and were facilitated by curriculum coordinators and specialists. The two 

half-day PL meetings during the first semester of the school year were follow-up sessions 

from the August meeting according to the minutes of the principal meetings. The half-day 

sessions were mostly designed and facilitated at the building level by TLs and 

administrators. As described by the district CPL plan, TLs, EMS, and administrators 

served as internal experts to assist in the planning and delivery of PL. 
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Mathematics Learning Cadre 

 In addition to the EMS working with the most struggling underperforming 

achievers, they served as members of a district established Mathematics Learning Cadre. 

The cadre consisted of the EMS, building principals, and two teachers (one primary 

teacher and one intermediate teacher) from each elementary building. The elementary 

principal meeting minutes outlined the recruitment and selection of the Mathematics 

Learning Cadre members. The Mathematics Learning Cadre received extensive on-going 

PL from a national mathematics consultant beginning the 2017-18 school year. The 

Mathematics Learning Cadre worked closely with the consultant to establish district 

agreed-upon standardized mathematical models and strategies to be incorporated into 

daily mathematics lessons district-wide at all grade levels. A progression document 

outlining these models and strategies by grade level was shared by the EMS at each 

building according to the minutes from the EMS meeting and minutes from the 

elementary principal meeting. Many participants referenced learning and incorporating 

these strategies into their instruction during the interviews. The support provided by the 

Mathematics Learning Cadre, specifically the EMS, were recognized as contributors to 

the uniform strategy implementation and vertical coherence.  

Curriculum Summit 

Initiated in the summer of 2008, the well-attended, annual, two-week district-led 

conference provided the opportunity to promote research-based practices for Tier 1 

instruction, share successfully proven teaching strategies and techniques, and learn from 

practitioners, thought leaders, and invited speakers as referenced in the Curriculum 

Summit catalog and evaluation. Both the catalog and evaluation were discussed and 
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reviewed at the district coordinator meeting outlined by the meeting minutes. According 

to the catalog, EMS regularly attended and presented mathematics PL during Curriculum 

Summit. Study participants referenced attending curriculum summit and implementing 

the newly gained knowledge of teaching practices with their students.  

Response to Intervention (RTI) Framework  

The overall district mathematics achievement has been stagnant since the 2016-17 

school year and far below the state average as illustrated in Table 3. Teachers struggle to 

make the required instructional shifts in mathematics teaching to meet the demands of 

increased rigor within content grade-level expectations. In accommodation for changes in 

the mathematics MLEs and state assessments, PL was focused on strengthening Tier I 

instruction, as well as building in extra Tier II and Tier III supports in a multi-tiered 

support system (MTSS) for students.  

This research study focused on five of the specialists and their work within their 

elementary buildings with the MTSS. The district developed a Response to Intervention 

(RTI) Framework which targeted specific needs in the area of literacy and numeracy. The 

RTI handbook outlined this framework and the district MTSS multi-tiered supports for 

elementary students. The RTI framework provided a systematic approach to support 

students. The process consisted of three tiers – Tier 1, II, and III. The instruction model 

included both large and small groups, as well as one-on-one instruction for students 

demonstrating the need for more intensive interventions. The RTI Framework increased 

with intensity and support throughout the tiers. 
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• Using national norms, students performing on or above the level as their 

same grade peers continued to receive Tier I instruction and/or 

enrichment. 

• Using national norms, students performing below their same grade peers 

received Tier II instruction in addition to the Tier I instruction. Additional 

assessments administered by the specialists assisted in the identification of 

an appropriate intervention. During DRT, the assessment results were 

communicated with the classroom teacher to ensure collaborative supports 

for the student. Tier II instruction was an additional secondary 

intervention provided to students with substantial difficulties who have not 

positively responded to the Tier I instruction. Tier II instruction was 

conducted through intense small group or one on one instruction during 

designated Differentiated Reading Instruction (DRI) time(s) or Interactive 

Mathematics Workshop (IMW) time(s). 

• Tier III was a tertiary intervention provided to a few students with 

substantial difficulties who had not positively responded to Tier I or Tier 

II interventions. More explicit and intensive Tier III instruction would 

occur within a small group or one-on-one setting with the EMS. 

During DRT, classroom teachers and specialists regularly accessed and analyzed progress 

reports for students receiving the Tier II or Tier III interventions. 

Interactive Mathematics Workshop (IMW)  

With the exception of Wednesdays, each elementary school had 60 minutes of 

mathematics instruction and an additional 30-minute Interactive Mathematics Workshop 
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(IMW) time as stated in the August principal meeting minutes. This 30-minute block of 

mathematics workshop time was designed to reinforce, reteach, and extend the daily 

mathematics instruction according to the district curriculum maps. Interactive work 

stations provided on the curriculum unit maps were used in the elementary classrooms 

during IMW time. Students engaged in work stations related to the whole group 

mathematics instruction or other mathematics learning goals at the discretion of the 

teacher. While students were working in stations, the classroom teacher met with small 

groups of students to reteach, reinforce, and enrich mathematics learning as outlined on 

the mathematics curriculum unit maps. It was during the designated IMW or daily 

Calendar Mathematics time, the EMS work with Tier II and Tier III students. This 

ensured all students would engage in grade-level Tier I instruction and certain students 

received Tier II and Tier III instruction as needed as outlined in the RTI handbook. 

Case Study Results  

 The research results are presented for each of the five case studies with a brief 

description of the specialist, the teacher to student ratio, the work of the specialist, and a 

key synthesis of the perspective and opinions expressed by study participants for the 

featured elementary school. Pseudonyms are used for the school and EMS to create 

anonymity for everyone involved. A numbering system is used for the teacher 

participants. Each case is presented in a parallel format to feature unique attributes, ideas, 

and common EMS professional learning supports to address the study research questions.  

Case 1 Northwest Elementary 

 Northwest Elementary had 16 certified elementary classroom teachers educating a 

total of 270 students. Stephanie, the Northwest EMS, joined the Northwest (NW) 
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Elementary staff when she was hired as an EMS. Prior to that, she taught first grade in 

another school in the district. Stephanie taught an average of 65 students in small group 

intervention. Her schedule included one group of students at the kindergarten and fifth-

grade level, two groups of students at the fourth, third, and second-grade levels, and three 

groups of students at the first-grade level. In addition, her weekly schedule provided 

specific times to join kindergarten, third, and fourth-grade level classrooms during 

mathematics instruction. 

Stephanie shared in her interview that her first year at NW Elementary was lonely 

and isolated. Her intervention classroom was located in the basement of the building. NW 

Elementary had three stories with most classrooms and activities on the first and second 

floors. Stephanie recognized the need to “win teachers over” since they had never seen 

her teach and did not know her. Stephanie found opportunities to push into classrooms 

and work with small groups of students, co-teach, or model specific strategies in whole 

group mathematics lessons as ways to increase teachers’ confidence in her and their 

perception of her competence.  

The principal shared that she felt both her and the specialist’s belief systems were 

well-aligned and anticipated Stephanie would be a nice fit to her school during the hiring 

process. The study participants at NW Elementary shared confidence in Stephanie’s 

competence as a specialist. In this third year of working with her, they expressed a high 

degree of possessiveness and appreciation when speaking about Stephanie. Although 

Stephanie was apprehensive about changing buildings, she admitted during the interview 

that it was a positive move for her and she truly enjoyed her colleagues and work at NW 

Elementary.  
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Contributions to Mathematics Teacher Efficacy 

Addressing primary Research Question 1, perspectives of NW Elementary 

principal, teachers, and EMS were collected and analyzed. Interviews with NW 

Elementary educators revealed the EMS support in creating manageable instructional 

goals, one-on-one coaching, co-teaching with an inquiry-based approach, and sharing 

students contributed to mathematics teacher efficacy (MTE). At NW Elementary the 

EMS played an integral role in helping to establish grade level SMART goals in the DRT 

process. SMART stands for Specific, Measurable, Attainable, Realistic/Relevant, and 

Time-Bound, a widely used protocol for goal setting and data collection (Conzemius & 

O’Neill, 2013). Recognizing the significance of establishing SMART goals in the DRT 

process, the building principal acknowledged how the EMS helped the teachers narrow 

their goals and make their work more concise. Stephanie assisted teachers in establishing 

intermittent goals when the Missouri standard or expectation seemed too overwhelming 

or too lofty. The second-grade teacher confirmed this during her interview by sharing 

how fortunate they were to have a specialist that knew the expectations so well they 

could monitor student progress in ways that led to future success. The teacher explained 

the specialist not only knew expectations at her grade level but where students were 

coming from and where they were going in relation to the mathematics trajectory or 

progressions. She felt the EMS was able to give the team accurate insight on expectations 

below and beyond their grade level.  

The principal explained how the EMS helped teachers break down their grade-

level expectations in ways that gradual progress could be monitored and documented. 

The teachers’ efficacy grew as they observed and documented their students’ progress 
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from lower ratings of one to higher ratings of three. The SMART goal established a 

priority for the unit or a specific period which allowed the daily lesson goals to 

incorporate this priority. The principal shared that teachers gained confidence by trying 

specific strategies established with the SMART goal and students were being successful. 

This student success contributed to mathematics teacher efficacy. NW principal stated, 

“The whole thing, I tried what was suggested and it worked, so now I want to do 

it again. Student success grows teacher efficacy and confidence especially as 

teachers and the specialist compare the work their students are mastering this year 

as compared to students in previous years.”   

As described in the literature, setting instructional goals is one of the key eight 

mathematics teaching practices (MTPs) (NCTM, 2014). The more explicit the learning 

goals are for students and teachers, the more focused the mathematics lessons and student 

self-assessment. Autonomy, mastery, and purpose are cultivated when collaborative 

teams of teachers pose instructional practice questions, evaluate their impact as 

professionals, and reflect on their collective work (Hall & Simeral, 2015; Pink, 2011). 

The principal acknowledged that as teachers experience the success of short-term 

goals, their persistence continued to grow as well as their willingness to reach out to the 

EMS in collaborative ways. In the interviews, Northwest Teacher 1, the EMS, and the 

building principal all referenced a specific experience with first-grade students during the 

previous school year. Each of them from their perspective shared how this particular 

group of students was struggling. NW Teacher 1 stated, “I had a group of students who 

had a lot of deficits when it came to mathematics and mathematics concepts and I just 

could not do it on my own. I knew I needed help from the mathematics specialist.” The 
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EMS joined this particular first-grade classroom every day during whole group 

mathematics instruction time. The EMS began at the table with the first-grade 

intervention students in a small group. She would then move to the whole group learning 

carpet and model for the students how to participate in the lesson. The teacher explained 

that Stephanie’s participation as a student was very non-threatening and Stephanie would 

offer ideas and strategies that influenced not only the teacher’s way of thinking about 

problems but her students’ flexibility in thinking about problems.  

“She came in and was like right with me, like teaching the same concepts that I 

was teaching, and I was able to learn those concepts at a different level at the 

same time as I was teaching. She would, while I was teaching, share out a piece of 

the learning that I missed or that I didn’t give. It was essential to what the kids 

needed to know and the language made a difference. It was very beneficial.”  

NW Teacher 1 admitted,  

“Last year, I was just set on teaching things a certain way. I was getting so 

frustrated with the mathematics book and what kids needed to learn, it was just 

not going the way I wanted it to go. Stephanie gave me the tools to teach the 

concepts in a way that the students were more successful. It felt better for me and 

felt better for the students. So her idea of there is a way through and we can figure 

it out together was empowering. It was not I am going to give you this 

information and you go do it on your own. I really felt she was there for me and 

the students. I am a better teacher as a result. This year the students did not come 

with as many deficits but I was still able to get ahead of the issues and all of the 
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strategies. It’s just been an all-around better experience because she taught with 

me last year.” 

NW Teacher 1 shared she felt successful and more confident with mathematics concepts, 

how to teach the concepts and ways to differentiate for students based on the experiences 

with the EMS. Stephanie’s one-on-one coaching influenced the affective states 

comprising confidence, persistence, beliefs, and attitudes while leveraging social 

persuasion with relationships, resources, and respect. The mathematics teaching practices 

(MTPs) involved focusing learning with established mathematics goals, using and 

connecting mathematical representations, facilitating meaningful discourse by initiating 

class discussions, supporting productive struggle in learning mathematics and eliciting 

evidence of student thinking (Almarode et al., 2019; Hattie et al., 2017; Huinker & Bill, 

2017; Lampert et al., 2010; Kazemi et al., 2009; Lampert & Graziani, 2009; NCTM, 

2014). Northwest Teacher 1 expressed higher levels of MTE by working with the EMS. 

She stated, “Anybody can learn these mathematics concepts if you give them the time, 

space, and manipulatives to do it and probably asking the right questions to lead their 

(students’) thinking.” Posing purposeful questions (NCTM, 2014) is guided contextually 

with a fundamental understanding of how students are responding in the moment while 

engaged in mathematics learning.  

The principal and EMS both believed strongly in manipulative utilization in 

student mathematics learning and teacher’s planning instruction with the incorporation of 

concrete, pictorial, and abstract (CPA) thinking sequence. CPA builds on the 

understanding that the mathematics learning requires visual supports with connections 

(NMAP, 2008) and incorporates the previous research of Bruner and Kenney (1965) who 
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describe the learning process as a sequence of learning first by doing, then creating 

images as a representation of the information, and finally transforming information to 

more formal, abstract levels. NW educators frequently referenced the CPA process in 

their interviews. Respondents shared how they experienced social persuasion from 

mathematics learning cadre members, DRT vicarious experiences, and specific mastery 

experiences like those shared from this first-grade classroom scenario as contributors to 

greater MTE. “When they have those conversations and when they can meet and achieve 

goals together, then they see they are stronger teachers because of it,” according to NW 

Elementary building principal.  

The NW Elementary principal also shared, “the key, especially for our building, is 

our relationships, the relationship the EMS has with me, the relationship she has with her 

reading counterpart and the relationship she has with the teachers. If she was viewed as 

an administrator or an outsider judging teacher performance, teachers would not trust or 

confide in her because that is just how the teachers are at this school.” Stephanie’s 

consistency, persistence, and sincerity for students’ success encouraged teachers to learn 

more, do more, and ultimately contributed to the increase of their MTE from the NW 

Elementary principal’s perspective.  

“The staff itself is pretty close. They do things together regularly and Stephanie is 

part of that. She’s a part of the group that has donuts on Friday morning and 

attends the staff socials. She is part of the team and she does not see herself as 

anything more than a member of the team. Teachers do not see her as a know it all 

guru but as a valuable resource to brainstorm, problem-solve, and collaborate.” 
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Sharing students also emerged as a definite contributor to building MTE from the 

teacher perspective. NW Teacher 1 explained that Stephanie shared the instructional 

strategies she used with the most academically struggling students in her small Tier II and 

Tier III groups. Obtaining knowledge of these strategies assisted NW Teacher 1 as she 

worked with these same students and others during the regular whole group mathematics 

lessons. NW Teacher 1 felt she could see greater progress a lot faster with greater 

connections being made by the students. Students benefitted from consistent MTPs 

including language, strategies, and instruction.  

“The specialist shares the language and strategies she used with these students 

that I could then use to help the students during whole group or IMW when it was 

time to pull small groups. She would describe to me like especially with the story 

problems which required so much reading for our first-grade students how she 

was teaching her students during the intervention time and how she was getting 

them to model the situation and even write a solution statement. She would 

explain how they were using the manipulatives and what she did with them this 

time that might help them the next time. The verbal language is different and 

important so when we started working on like the true-false statements, just 

reiterating the words we use together such as instead of saying ‘equal’ for the 

equal sign using the words ‘the same as’ and seeing how the kids use that 

language and how much better it makes for adding and subtracting. The impact of 

the language is far more critical than I would have ever considered,” admitted 

NW Teacher 1. 
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 Sharing students increased the respect and EMS teacher competence from the teacher 

perspective but also contributed to collective teacher efficacy. By mutually engaging in 

joint efforts to improve student performance, the teacher and EMS possess collective 

ownership in decision making such as the common strategies, languages, or MTPs to be 

used within a lesson. When teaching success is experienced and attributed to factors 

within the educators’ control such as these decisions, efficacy increases (Donohoo, 2017). 

A team with collective efficacy has a shared belief in their combined capabilities to attain 

goals and accomplish desired tasks (Donohoo, 2017). The attitude and belief that together 

they can make a difference in student learning is characteristic of collective teacher 

efficacy. The focus on students shared between the teacher and EMS created job-

embedded PL opportunities motivated by relevant, pragmatic, complex problem-solving. 

While there were varying perspectives of how the NW EMS contributed to MTE with the 

enacted PL supports, the interviews with NW Elementary educators revealed the EMS 

support in creating manageable instructional goals, one-on-one coaching, co-teaching 

with an inquiry-based approach, and sharing students were the prevalent contributors to 

mathematics teacher efficacy (MTE). 

EMS Mathematics Teaching Practice Role from EMS and Teacher Perspectives 

 The combined perspective of NW educators regarding Research Questions 2 and 

3 address the perception of the EMS supports in the adoption and implementation of 

effective mathematics teaching practices (MTPs) and strategies in elementary classrooms 

in connection to MTE development. Study participants at NW Elementary recognized 

grade level experience as a key contributor to MTE and acknowledged the role it played 

in content and pedagogical knowledge. The longer the individual had taught at a 
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particular grade level, the stronger their confidence in the particular content knowledge, 

pedagogy, and MTP implementation. One participant mentioned grade level experience 

as an essential contributor to their lack of MTE. Northwest Teacher 3 had previously 

taught English Language Arts (ELA) on a departmentalized team. She felt her lack of 

MTE was partly because she not only lacked knowledge in mathematics teaching 

practices or pedagogy for the particular grade level, but she lacked experience in working 

with that particular aged student in mathematics. Stephanie suggested, “the longer an 

educator works with appropriate grade-level strategies, the more confident teachers and 

students become.” NW Teacher 3 described how she perceived teachers mastered more 

strategies for students with grade-level experience which resulted in students being able 

to be more successful. NW Teacher 2 added, “Because the specialist teaches students at 

every grade level and works with our most struggling students, she’s seen them make 

progress and gets to kind of grow with them.”  

“Most of the things she has suggested has worked. It is simple stuff. It is very 

practical, really simple, and coincides with the teaching strategies that we’ve learned 

from PL sessions as well. Plus, you know she has experienced it as part of the district 

mathematics specialist team or district mathematics learning cadre so you know it is 

going to be beneficial,” according to NW Teacher 1. Trusting the EMS suggestions for 

mathematics teaching practice was elevated by her content knowledge and expertise. Her 

personal success with struggling students persuaded teachers to try particular strategies, 

manipulatives, and MTPs. Her willingness to share knowledge gained from experience, 

EMS coursework, and participation in the Mathematics Learning Cadre increased her 

credibility from the teachers’ perspective and her own personal confidence in leading 
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others. “I know based on the kids she helps and the progress they make solidifies the 

notion that everybody can learn this. You might be starting at a different level but we will 

get you there. It may vary with the different tools and language but we will get you 

there,” explained NW Teacher 1. “I think, just personally, seeing her do something that I 

know I do makes me feel more confident about what I am doing. If I see the specialist 

doing what I am doing then it validates me and I know I’m ok. When she is asking the 

students the same questions that I would ask them in that circumstance, I realize we are 

on the same track or same page with each other” explained NW Teacher 2. At NW 

Elementary, respondents surmised the implementation of MTPs and strategies was a joint 

endeavor between the teachers and EMS with administrator support encouraged through 

mastery and vicarious experiences, social persuasion and affective states.  

Attributes of Effective Mathematics Strategy Implementation 

In reference to Research Question 4, NW respondents shared their perspective of 

the attributes of effective mathematics strategy implementation in relation to their own 

learning and professional growth. Suggestions from the EMS like “try a ten frame and 

some counters” or other options for strategy implementation seem to be beneficial 

according to the NW Elementary respondents. Before being employed in this school 

district, NW Teacher 1 admitted she did not know or understand the importance of 

manipulatives and had not personally used manipulatives with students in her previous 

teaching experiences. She thought she may have used beans or something similar in her 

own mathematics education but did not see the importance of concrete experiences for 

students.  
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“Before working in this district, it didn’t occur to me that I needed to buy my kids 

these manipulatives or what manipulative they may need. Now students decide 

when and what manipulative they may use. They don’t have to ask. They use their 

self-awareness of what might help them problem-solve.”  

Using tools strategically is a student mathematics practice (NCTM 2014). Mathematics 

teaching practices such as promoting reasoning and problem solving by implementing 

appropriate tasks, using and connecting mathematical representations, and building 

procedural understanding from conceptual learning involve students using tools 

strategically (Almarode et al., 2019; Hattie et al., 2017; Huinker & Bill, 2017; Lampert et 

al., 2010; Kazemi et al., 2009; Lampert & Graziani, 2009; NCTM, 2014). NW Teacher 2 

described effective strategy implementation by sharing, 

“I love watching someone else teach especially when it is your own students. 

Once in a while, you may watch a video and doubt it may work with your class of 

students. Someone actually demonstrating how it can be done with your own 

group of students, removes all doubt. You realize the students are more than 

capable. The EMS demonstrated ways to approach story problems in this way. 

Her modeling really showed how to spend time on fewer problems in a deeper 

way and reassured me that it was ok to do spend the time to show the different 

strategies of the number bonds and getting away from the old you know, ‘if 

there’s more on top, there’s no need to stop, but if there’s more on the floor, go 

next door and get 10 more’ by focusing more on the situations when we need to 

shift a ten.”  
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NW Teacher 2 expressed how their team could definitely see a difference in their second-

grade students and their comfort of shifting a 10 and applying strategies to create 

combinations that involved making a 10. Although she admitted it was not 100% all of 

the time, she felt students seemed to understand a lot more at this time of year than 

compared to second-grade students a few years ago. NW Teacher 1 confirmed this idea 

with her comment, “It has been beneficial to collaborate with the specialist. I take what 

she suggests and put it into practice in a way that works for me in my classroom and it 

has not failed me to this point.” NW Teacher 3 described effective strategy 

implementation as those “light bulb moments.” She celebrated the fact that one of her 

students wrote a personal narrative about how much they enjoyed mathematics. The 

teacher was very proud of this.  

NW Teacher 3 explained that she depended on others to educate her about 

effective mathematics strategy implementation as they developed lessons because she had 

not taught mathematics for the last few years and lacked grade-level experience. Only 

teaching ELA during years of departmentalization created gaps in her understanding of 

effective mathematics strategies in her opinion. NW Teacher 3 stated in her interview that 

teaching mathematics now is different than how she had taught mathematics in the past. 

Not only were the students at a different grade level than what she had taught in the past, 

but there was also a progression of strategies that she was continuing to learn. Yet, she 

was convinced it was the right thing to do through the social persuasion of peers but more 

so from her own mastery experience. She explained, “The specialist and I have both seen 

the benefits of the district-wide common strategies with our kids. We collaborate often 

and have seen growth in our student understanding. Experiencing these positive results 
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wants me to continue to do more.” Student success interconnected with teacher mastery 

experience was described in multiple accounts as a motivator to continue with strategy 

implementation, provided evidence of successful MTP implementation, and growth in 

MTE.  

Teacher Learning and Professional Growth   

The staff at NW Elementary had participated in the district-led mathematics PL 

with a national consultant. The EMS attended these sessions with the teachers. Pairing 

coaching with the group PL had a positive influence on collaboration. All of the 

participants felt the vicarious experiences of seeing the work in action with students, was 

an influential way to increase strategy implementation and MTE. DRTs allowed time to 

collaborate around these ideas and share student evidence as a result of various efforts. 

NW Teacher 1 shared,  

“The way that I was able to collaborate with her (EMS) last year really set the 

standard for me. Her reassurance that there is a way through and we will get it 

figured out together was encouraging. She was willing to do whatever I requested. 

We approached the circumstance from an inquiry-based perspective. Let’s see if 

this will work with this group of kids and it was extremely valuable and 

beneficial.”  

NW Teacher 3 also described how the specialist support encouraged her as a 

professional.  

“She wrote me a thank you note expressing gratitude in allowing her to coach me. 

In her note, she said, ‘You’ve got this.’ She believes in me. She supports anyone 

and everyone and really promotes the co-team philosophy. She is so encouraging. 
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This note really meant a lot to me and I continually read it to remain grounded 

and motivated with this group of students.”   

The stories and insight shared through the NW Elementary educator interviews 

highlighted the significance of the contributions of the NW EMS in terms of advancing 

student mathematics achievement through teacher PL and MTE.  

Case 2 Southeast Elementary 

Southeast Elementary was the largest elementary school in the district and was the 

only school involved in the study that was not a neighborhood school. According to the 

building principal, the school was established to assist with student overflow,  

“With our boundaries, we have kids riding the bus for up to 28 minutes before 

they get home. We have kids that could walk to three other elementary schools 

but are bussed here. It is very unique and provides unique challenges and 

struggles. We have had as many as 525 kids but are sitting at just over 400 

students now. The kids here are amazing. The families are amazing. We have a 

phenomenal staff that is all 100 % dedicated to kids which I am very fortunate to 

have.” 

Southeast (SW) Elementary had 18 certified elementary classroom teachers educating a 

total of 407 students at the time of the interview. The EMS, Monica, taught 103 students 

in small group intervention. Monica’s schedule included three groups of students at each 

grade level first though fifth grade. She regularly joins kindergarten mathematics 

instruction. Similar to Stephanie at NW Elementary, Monica was a teacher at a different 

elementary building in the district before transferring to SE Elementary as the EMS. 

Monica originally had not been selected by her former administrator for the first district-
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sponsored EMS cohort. There were other more experienced, veteran teachers from the 

particular elementary selected to pursue the specialist coursework and credentialing by 

the administrator. However, when the Title mathematics positions presented themselves 

and were posted, Monica pursued the opportunity because of her deep interest in 

mathematics and mathematics teaching. “Mathematics is typically my strong suit as far as 

when I think about my strengths as a teacher. I think mathematics instruction is typically 

my better subject.” Monica had originally wanted to become a pharmacist. She had 

always had an interest in mathematics and science. “Being in the classroom and working 

with students, I felt like I was just naturally pulling out different strategies or trying to 

find different ways to think about things when I was working with kids which is why 

becoming an EMS was good for me.” While Monica always thought she was “pretty 

good” with mathematics, she felt her EMS coursework made her an even better 

mathematics teacher. “I mean I felt pretty confident in my abilities but then as I learned 

more I realized I had a lot more to learn and grow from. This was just my experience. 

The knowledge that I have gained has just kind of helped me to develop more.”    

The principal recalled being on the hiring selection committee for the elementary 

mathematics specialist. She explained,  

“Interestingly enough, our building mathematics specialist had not started the 

mathematics specialist certification courses at the time of the interviews. She 

didn’t have mathematics expertise from her perspective. She thought she bombed 

the interview which I would not agree with. There was something about her. I 

vividly remember her passion during the interview and like you can’t teach 

passion. You can teach mathematics but not passion. She had what I was looking 
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for and while other applicants were just so solid in mathematics instruction and 

they are thriving and doing well in their position, she turned out to be a 

phenomenal hire. During the interview process, I remember there were a couple 

of answers that she didn’t know but Monica was vulnerable and admitted to not 

knowing the answer. I also remember she followed up in a thank you email and 

explained she had looked up the answer and shared it in the email. I knew that 

was the type of leader I wanted.”    

Monica and the other SE Elementary educators involved in the study verified that 

the EMS built credibility and trust by persistently sharing resources and ideas without 

prompting. Monica shared that she did this for an entire year before teachers began to 

reach out to her more readily. All of the educators interviewed thought Monica was 

perceived as a knowledgeable colleague with some administrative duties. When the 

building principal was absent or out of the building, the counselor, reading and 

mathematics specialists rotated substituting for the principal. Because they did not have 

full-time classroom responsibilities, they assisted the administration in her absence. SE 

Teacher 3 had described Monica as a “person of authority” initially in the interview but 

then changed the description to “person of influence” during the process of the interview. 

She described Monica as an asset to hold the grade level team accountable for their plans. 

SE Teacher 1 shared that even though she thought most teachers perceived Monica as just 

another teacher, she thought some individuals might “consider her as higher up like she’s 

watching them and going to report to the principal like they are not using manipulatives 

or something.” The specialist had confided with SE Teacher 1 that sometimes she felt “in 

the middle” and struggled to find balance in promoting instructional change. According 
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to Knight (2019a), instructional coaching is more effective when the coach partners with 

teachers in a less authoritarian way. Providing autonomy to empower teachers to 

implement practices in ways that ensure positive changes in student learning and well-

being requires transformational leadership grounded in respect and mutual authority 

(Knight, 2019a). The tension between being perceived as an administrator as opposed to 

another teacher could jeopardize or undermine some teacher partnerships.  

Based on the responses of SE Elementary study participants, the staff shared a 

prominent collective responsibility for student achievement and success. Evidence 

provided during the SE Elementary interviews disclosed the idea “every kid in this school 

is our kid” and that all teachers shared a sense of responsibility for student success. SE 

Teacher 3 described it this way,  

“The kindergarteners are eventually going to be my kids and the fifth graders 

were once the first-grade teacher’s kids. We know every kid in this building is our 

kid. It is just kind of a community feel. The specialist sees the most struggling 

students but we discuss together what can we do to get our bottom tier kids where 

they need to be. Last year because the fifth-grade group was a little bit higher 

performing and we had less Tier III kids, the specialist pulled a group of bubble 

kids (students with scaled scores close to the threshold of a different performance 

level) for mathematics so they could score advanced or proficient on our state 

assessment. She challenged them, gave them some extra attention, and made 

mathematics fun for them. They would do puzzles that required some out of the 

box thinking. The specialist could have just had extra plan time and not pull 

another group, but that kind of attitude of, ‘I can help these kids at our school and 
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make them even better at mathematics,’ is the kind of thing that unites us with the 

mathematics specialist.”  

Contributions to Mathematics Teacher Efficacy 

 At SE Elementary four main actions emerged in the conversations regarding the 

EMS professional learning (PL) supports contributing to MTE in content knowledge and 

pedagogy in reference to Research Question 1. These main actions included pre-unit 

grade-level collaboration, team coaching, working on special projects together, and 

modeling strategies either through video or in person. Most of the statements made in 

regards to collaboration overlapped with team content-focused coaching. The description 

from teachers mentioned how natural and organic the collaboration process ensued. It 

was typical when the teachers met for collaborative conversation and professional 

dialogue, a coaching cycle was initiated. All three teachers interviewed referenced the 

cyclical nature of their work with Monica and their deep appreciation for her knowledge, 

guidance, and support. Collaboration occurred around assessment, student progress, 

grade level lesson planning with guidance of curriculum unit maps, grade level 

expectation priorities, instructional goals, and implementation with manipulatives within 

the curriculum units. Monica shared, 

“On Wednesdays, I’m available to either individual teachers or teams of teachers 

to assist with planning. I try to help teachers make sense of the unit maps that we 

have and how they relate to our resources and the district strategies we are 

attempting to implement. I also offer suggestions for managing materials such as 

getting out manipulatives, managing those tools, and engaging all students.”   
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While mandated in some regard, the principal and TL team decided Monica 

would collaboratively meet with each grade level team at the onset of a new curricular 

unit. She provided support in deciphering the district provided curriculum unit maps and 

the team discussed the use of specific mathematics strategies and manipulatives to be 

implemented in the unit of study. Monica met with each grade level to review priority 

expectations and key instructional strategies including manipulatives that could be used 

during each unit of instruction. Vertical articulation provided by the EMS of what 

mathematics learning came before and beyond the grade level was recognized as an 

added value to these discussions according to the study participants. “Because Monica 

works with all of the grade levels, she can provide insight into the planning that may not 

otherwise be considered” explained SE Teacher 2. She continued,  

“I think the biggest thing Monica does that makes us successful is she gives our 

teaching staff the resources to boot. I mean it is like she knows every unit that 

every grade is working on now. Before we even start the unit she goes over our 

entire grade level’s pre-tests, one to triangulate the data so she knows how to best 

help her Title students with what they are doing in class but also to say, ‘ok here’s 

what you guys are about to do. Here’s the concrete, the models, the 

representations, and here is the abstract. This is how you use the hands-on stuff to 

lead to that abstract thinking.’ Basically, here’s how to teach it. So we are meeting 

with her often. I mean on top of meeting with her students and teaching them, 

finding them what they need, keeping the data on that, she is also on the track of 

every grade levels units, standards, and best practices. She figures out ways to 

give everyone what they need to be successful in whole group instruction and 
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IMW. She does a lot. I do not envy her. I could do that for me but I do not think I 

could do that for the entire staff. It is insane.”   

Like other respondents, SE Teacher 2 shared that Monica had requested to “try 

out” a strategy or practice with her students. “Last year, I had her come in and 

demonstrate a number talk with my students, partly for her but because we wanted to 

really try to find ways to make it most effective. Now we do a number talk every day. I 

had never done that before but I mean that’s just the kind of groundbreaking stuff she just 

does on top of meeting with her kids.”   

Teachers shared that the relationship with the specialist was strengthened by 

working on specific projects together. Two of the teachers shared that they had served on 

the building TL team with the specialist. The TL Team collaboratively planned building-

wide PL. Sometimes the team presented together and other times they helped design the 

session and recruited other staff members to present based on the building level feedback, 

needs, and requests. The team worked cohesively and met regularly. SE Teacher 3 

explained,  

“I’m on Teacher Leader with her so I meet with the specialist at least monthly if 

not bi-monthly to go over our building CPL goals and things like that and 

mathematics is one of them. So we talk about that. We meet and develop PL. The 

specialist and another teacher leader went through the mathematics specialist 

program together so they may spearhead whatever we are planning, but the whole 

teacher leader team will get together to discuss what the focus should be and 

discuss what would be best.”  
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 SE Teacher 1 stated that attending some classes together for EMS certification 

and attending Mathematics Learning Cadre sessions together created opportunities for 

reflective conversations and leadership planning. Building content knowledge for 

teaching alongside the EMS created opportunities for dialogue, planning, and reflection. 

The conversations were natural, organic, in the moment, and allowed for immediate 

application of what was being learned. SE Teacher 1 worked with Monica on the TL 

team but also initiated a book study on mathematics fluency with the specialist and the 

implementation of running records with third-grade students. The two of them read the 

book over the summer and planned PL to share with other staff members. Working on 

this project created opportunities for increased personal efficacy for both the specialist 

and the teacher. SE Teacher 1 talked about how the PL could be applied in real-time with 

her students and with colleagues, especially with her grade level. It was approached from 

an inquiry stance of “let’s try this and see how we may need to tweak it to make it work 

for us.” The experimentation and inquiry approach to running- record implementation 

added value, empowerment, and appreciated teachers’ autonomy.  

At SE Elementary one of the key outreach projects highlighted by the principal, 

EMS, and described more in-depth by SE Teacher 2 was the Mathematics Café Club. The 

teacher proposed the idea after reading about a similar outreach project in a book study 

for her Masters of Education class. She shared the idea with the specialist and requested 

assistance. Monica was very receptive to the idea and agreed with the teacher that it could 

be a very valuable experience in their learning community. The administrator approved 

their request for the club. Together they planned and implemented the parent nights 
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helping to communicate the mathematics strategies encouraged in the school and the 

importance of making sense of mathematics. The SE mathematics specialist explained,  

“We are kind of going over the strategies we use to teach mathematics in our 

school and why we are using these strategies. There is this whole concept of new 

mathematics or whatnot and we are trying to bridge that home and school 

breakdown of what we are actually doing as far as mathematics instruction and 

why we are doing it that way. Feedback from parents has indicated they do not 

know how to help their children with mathematics at home so we are addressing 

this need.” 

 They had completed two of the four sessions at the time of the interviews. SE Teacher 2 

described the event as the highlight of her teaching career.  

“So I had read this book and it was like if we want parents to support their kids 

we have to teach them what they’re doing. The book suggested we invite all of the 

parents in for dinner and teach them what we were teaching the kids. I went to the 

specialist shared my idea and asked her if she would be willing to partner with 

me. She had been wanting to do something like this for a long time so we worked 

together and came up with our plan. Our principal signed off on it and boom 

boom boom, we had four nights planned. Two in the first semester, one for 

intermediate and one for primary, and two in the spring. It's for one hour. They 

come. We feed them dinner. We kind of went on the cheap side this year because 

we are just trying to get parents to come. We had pizza, cookies, and drinks, and 

then for 45 minutes, we came into my classroom. The first one we did was for 

intermediate and had 10 parents which was low but that is 10 more parents who 
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know how to support their kids with multiplication and multi-digit whole numbers 

third through fifth. It’s probably the greatest thing I’ve ever done as an educator. 

Parents thanked me for doing this and asked for us to keep doing it. The next day 

I got emails from two of the parents that came and they were like, ‘Thank you for 

supporting us and supporting our kids.’  That was amazing. I never had a parent in 

the 10 years I’ve taught thank me until that night, not one time. They were so 

appreciative and we didn’t even have that many attend. We have to get more 

parents to come.”  

Working with the specialist on this project and experiencing parents' appreciation in such 

a sincere and authentic manner was influential on this teacher’s desire to do more. This 

outreach project work and outcomes were in her opinion a definite contributor to her 

MTE.  

The final source of MTE shared within the case was the use of vicarious 

experiences such as videos highlighting teachers' work or particular strategy 

implementation. During the 2018-19 school year, SE Elementary teachers were 

encouraged to submit student work illustrating a particular strategy. The EMS created 

small video vignettes highlighting the work submitted in an attempt to increase collective 

teacher efficacy and promote a greater understanding of what the strategies might look 

like at each grade level. SE Teacher 1 explained how seeing teaching in action or doing 

the strategy herself was more meaningful than just reading or having someone tell her 

about it. The strategy videos not only acknowledged student work from various 

classrooms but recognized teachers for trying the mathematics strategies and tools with 

their students. In response to Research Question 1, perspectives of  SE Elementary 



ELEMENTARY MATHEMATICS SPECIALISTS’ CONTRIBUTIONS  107 

principal, teachers, and EMS revealed the PL supports provided by the EMS with pre-

unit grade-level collaboration, team coaching, working on special projects together, and 

modeling strategies either through video or in-person contributed to MTE in content 

knowledge and pedagogy.  

EMS Mathematics Teaching Practice Role from EMS and Teacher Perspectives 

 The SE educators combined perspectives regarding Research Questions 2 and 3 

address the perception of the EMS supports in the adoption and implementation of 

effective mathematics teaching practices (MTPs) and strategies in elementary classrooms 

in connection to MTE development. As mentioned earlier, before each mathematics 

instructional unit, the EMS met with the grade level team, discussed the curriculum unit 

map, modeled the strategies that could be used with the content of the unit and 

highlighted how to incorporate manipulatives into the lessons to follow the concrete, 

pictorial, and abstract (CPA) instructional sequence. While this process was instigated 

from the TL team discussion and mandated by SE Elementary’s administrator, study 

participants described great value in these efforts. The study participants explained that 

initially, the principal and TL team did not feel like teachers were incorporating 

manipulatives into their lessons at the level recommended even after having several PL 

sessions on the topic. The TL team felt teachers would make a greater effort of having 

students work with manipulatives if the principal shared manipulative use as an 

expectation for lesson planning and walkthroughs. Monica was then offered as a support 

for the teachers to guarantee successful implementation. According to the SE Elementary 

administrator, “Working with the specialist not only expedited this process but reassured 

the entire grade level team of key instructional strategies and content essential for the 
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vertical articulation of mathematics instruction for the building.” The specialist 

concurred.  

“When I look into the classroom during whole group instruction, now I see kids 

that have their whiteboards but they also have their cubes with them on the carpet. 

That is definite progress. Teachers have also created student toolboxes as a result 

of Curriculum Summit PL this past summer. Teachers are using their toolboxes a 

lot. They just feel better about having them out and available for kids if they need 

them.”   

 When the specialist was first hired, she offered optional before and after school 

PL sessions once a quarter. The PL focused on specific strategies such as how to use 

number bonds kindergarten through fifth-grade or how to use manipulatives to teach 

fractions. According to SE Teacher 1, “the same people typically attended. She usually 

had more in the morning than in the afternoon because very few teachers tend to stay 

after school and the sessions were completely voluntary.” The specialist also presented 

how to use relationship rods with stations during a faculty PL meeting. Monica said this 

session was well received and recalled a teacher coming up after the session to validate 

that she had never really understood algebra until it was presented so visually during the 

session. Monica felt the relationship rod PL session was “a game-changer.” She 

explained,  

“I put up this algebra problem and asked the teachers to solve it. I didn’t have 

them use anything at first. A lot of teachers did not know what to do and I could 

feel them getting uncomfortable. I could get a sense they were struggling. So then 

I got out the relationship rods and we went through modeling the problem 
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together. Afterward, I had some teachers come and thank me. One teacher 

specifically said, ‘My whole life I did not understand algebra and what you just 

showed me, how you explained it using the rods, made so much sense.”  

Monica thought this PL session was a pivotal moment for the building. By having the 

teachers discuss how it felt to not know what to do and then how it felt when they were 

given the manipulatives to be able to model the mathematics was significant. Monica was 

able to compare the feelings experienced by the educators to the feelings of her students 

and leverage the use of manipulatives and the importance of visual models in teaching 

mathematics. Other respondents also talked about using the rods with their students as a 

result of the PL. SE Teacher 2 shared,  

“For me, the biggest thing that’s helped me as an educator is showing me how to 

use relationship rods. Really, just the idea of using manipulatives to be the first 

stage in conceptual understanding and how to use that before we go straight into 

numbers and abstract thinking or procedures. Clearly, I do not need the rods but 

kids do. I think sometimes we forget kids need more than what we need as adults. 

We expect them to follow our abstract thinking by just saying here is what you 

do. Although I have number sense, the students don’t. We are responsible for 

helping to develop that and the only way to do that is by giving them a foundation 

grounded in what they can see, understand, and make connections. We were using 

base 10 blocks for multiplying multi-digit whole numbers. I don’t even remember 

learning this as a student or in my methods classes but our students were able to 

make so many connections just by manipulating the blocks.”  
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The specialist explained that focusing on the student was more important than focusing 

on the teacher. “How does my direct instruction impact student achievement, student 

learning?  I need to change my actions not because I am doing a bad job but because of 

how my students are responding to my teaching.” To change teaching practices SE 

Teacher 1 clarified,  

“I think I am persuaded by visually seeing or doing the strategy or lesson myself. 

Like watching the mathematics teaching practice in a classroom, or video or like 

trying it myself. When I see it in action it makes more sense rather than someone 

just telling me about it or reading about it. It is like when we took our classes, we 

worked the problems out with the manipulatives or activities, like cutting and 

folding the fraction strips or like cutting the line segment and then talking about 

what half of the line segment would look like or whatever. I am more like an 

action maker or doer it is just part of who I am.”    

The respondent continued to clarify that by doing the actual mathematics work 

from a student lens assisted her in seeing how it may help a student understand or make 

sense of the mathematics. When teaching multi-step story problems, students would act 

out what was happening in the problem as a strategy to comprehend what was happening 

in the story. Monica shared, “Once I try it out with students and start to see them have a 

little bit of success with it then it makes me want to keep doing that and keep doing more. 

I end up being more open to trying new things because that particular strategy, approach, 

or method worked.” SE Teacher 2 felt success with mathematics teaching practices when 

she was able to “articulate to others in a way they understood.” She described not only 

teaching fifth-grade students but tutoring students of all ages.  
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“When I can effectively break the problems down using number sense, build on 

prior background knowledge in whatever I am attempting to teach and scaffold 

my instruction in a way that students can follow and eventually be successful on 

their own, I know I am making a difference for that student.”  

She compared approaching mathematics problem solving to the way one would approach 

a puzzle. “There is a solution you just have to reason to figure it out.”  

Making sense of problems and persevering to problem solve are student 

mathematical practices encouraged by the ambitious mathematics teaching practices of 

promoting reasoning and problem solving by implementing appropriate tasks, using and 

connecting mathematical representations and posing purposeful questions while 

supporting productive struggle in mathematics (Hattie et al., 2017; Huinker & Bill, 2017; 

Lampert et al., 2010; Kazemi et al., 2009; Lampert & Graziani, 2009; NCTM, 2014). SE 

Teacher 2 credited the specialist for instigating thinking around these practices. She 

spoke highly about the PL sessions facilitated by the specialist but continued to share that 

being able to problem solve around the implementation of the strategies and practices 

with her team and specialist seemed even more valuable.  

“I am pretty young in the profession and not set in my ways when it comes to 

teaching mathematics or even in the ways of how to do mathematics. It is kind of 

ever-changing which can be daunting and somewhat frustrating. But the work, the 

specific strategies, and practices, we are focusing on could be used no matter what 

mathematics resource we are using. That’s the world of the educator. Education 

means we are always changing and different things will come our way. We adjust 

accordingly. I mean definitely working with her has pushed me further like I 
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mean clearly, teachers should never stop learning. It is very easy to become 

complacent and I think having her keeps us moving forward instead of staying in 

one spot with our mathematics instruction.”   

The teachers and principal expressed high levels of confidence in the EMS and spoke 

highly of her credibility and confidence. SE Teacher 3 described,  

“I think she is very well respected because she is knowledgeable and 

hardworking. I think her willingness to help out in a variety of ways makes us 

trust what she is saying because all she wants to do is help so why would she want 

to steer us in the wrong direction. Her decisions are research-based so it is kind of 

hard to dispute. Her flexibility makes us feel that she is a person that we can trust 

working with and she values our opinions as well.”    

EMS follow through and consistency was portrayed as behaviors of reassurance and 

support. SE Teacher 2 explained,  

“She gives. That’s it. Like even if you didn’t, I mean, I would say the first 

year we did not go to her. She came to us the whole year and we were like, 

‘this girl is awesome.’ So then what happened the second year, we started 

reciprocating that giving. We kept going to her. It was like she built the 

foundation of an open door. I am here for you. I am not just seeing 

students. I think a lot of times specialists are viewed only as a support for 

students. They just work in small groups with students. That’s it. That’s 

not it for her. She built that foundation the first year of ‘here, I got this for 

you guys, here I found this for fifth grade, I’m going to owe you guys, I’ll 

work on this, I’ll find some stuff.’ We were just like ok, not that we didn’t 
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want it, we just didn’t know it was a thing. So then after an entire year of 

that, the next year every time we were meeting with our team and we were 

thinking about trying something we’d agree, ‘let’s check with the 

specialist.’ It steamrolled. Now it’s this two-way street that is just never 

stopping.”   

At SE Elementary the implementation of MTPs and strategies was a collaborative 

responsibility between the teachers and EMS. While the SE administrator directed these 

efforts, the EMS PL support encouraged implementation by sharing teacher mastery and 

vicarious experiences, using social persuasion and acknowledging the affective states 

associated with MTPs and mathematics strategy implementation.  

Attributes of Effective Mathematics Strategy Implementation 

In reference to Research Question 4, student success was an agreed-upon 

indicator of effective mathematics strategy implementation by SE respondents. “When 

the light bulb goes off and students get it, when they can make sense of the mathematics 

or experience those a-ha moments, I know I have been successful.” SE Teacher 1 

continued by sharing a story, 

“Like the other day when we were subtracting multi-digit numbers and we had 

been using our base ten blocks, then I shared the number bond or decomposing 

the number into the expanded form and the students saw the connection. One of 

the students was like ‘Oh, yeah, that is seven tens so that is 70’ with such 

amazement. I could see the wheels turning and knew this student and others were 

making sense of place value and the importance of shifting a ten or a hundred, etc. 

It feels so satisfying to see them being so successful. Once I have experienced 
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success with a strategy with a group of students, I am encouraged to continue to 

try it with the next group of students. For instance, the first year my kids were 

understanding fractions with the paper folding and using relationship rods, then 

the next year I was like I have to teach it this way because the students understood 

the relationships so much better the year before. One of our grade level teammates 

moved from fifth to third grade with us this year. She taught my first group of 

students that I used the rods and strips with while teaching fifth-grade and she 

shared with me that the students were still remembering and able to make 

connections from the previous instruction. It was exciting. We just need to 

continue to do the cycle in each grade level and hold each other accountable as a 

school.”  

Monica acknowledged shifting instructional practice was a challenge for this school yet 

the teachers who were willing to shift their practice were experiencing great success.  

“I’ve noticed teachers who are more accepting and more willing to try these 

strategies, are exploring them in their classrooms with students, discussing what is 

working and what is not, and are keeping students’ best interest in mind. But 

teachers who are not doing that and haven’t bought in are still just doing the same 

old stuff. I feel it does have a strong impact on students. Working with them in a 

group, I can tell which students have teachers trying to implement particular 

research-based strategies and the students who have absolutely no frame of 

reference for what we are trying to do. They are struggling to make sense of the 

numbers, relationships, and strategies. This is not only evident in the groups I see 

but the post-test data collect for the grade levels. I feel like part of it is we are still 
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concerned about ourselves and what is easiest for us the adults instead of 

broadening our thinking. We might consider how our actions are impacting 

student learning. I often encourage teachers to reflect on their own experiences as 

a student learning mathematics. Typically, people say they hated mathematics or 

they were not good at mathematics. Discussing why that was, questioning if that 

is the environment in our own classrooms experienced by our students, and 

wondering if this is what we are promoting as mathematics learning often 

encourages teachers to be more reflective of their beliefs, thoughts, and actions. 

People kind of get in their feelings because it is so personal.”     

Shifting MTPs required teachers to be vulnerable and explore methods and approaches 

that may be different from what they had experienced themselves as a student. SE 

Teacher 2 appreciated the constant communication as a support for effective strategy 

implementation.  

“I mean we all know teachers' time is limited. So I’m telling you what, when she 

picks up students I’m talking to her out the door or just in passing in the hallway I 

may pose a quick question and its not for me it's for my kids. I would say 80% of 

our conversations are about students' mathematics learning. What do they need?  

How are we going to get them there?”   

 Having accessibility to the specialist in formal and informal ways was acknowledged as 

being beneficial by all of the respondents. Knowledge of the teachers and students were 

valued by the respondents. Southeast Teacher 3 explained, 

“I think if there wasn’t a mathematics specialist in the building, somebody who 

was quick access to me, whose main job was to support me, I think I would feel 
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much more overwhelmed. I feel extremely confident going to talk to her because I 

trust her and I know she is trained in mathematics. She knows more than I do and 

so I feel more confident teaching using her recommendations of resources and 

strategies. I trust her opinion. If I didn’t have somebody that was so quick to 

access, I mean if there were just a district person, we would all be going to that 

one person and it would take weeks to get a response. Without her, we would be 

limited in our ideas and not able to receive such quick responses to our questions 

and concerns.”  

Additionally, SE Teacher 1 shared,  

“I feel more confident about implementing these strategies and teaching 

mathematics after taking the EMS certification classes. Even though I was not 

ready to leave the classroom when I ended the coursework and am not an EMS 

right now, I found much value by attending the classes and sharing the work with 

other teachers on my team. As I reflect back on how I taught before taking the 

courses, I realize I taught very procedurally. For instance, like teaching fractions, 

I would jump right into the content and not think about how I might use 

manipulatives or anything to get my students to understand. I would just pull out 

the numbers and say, ‘Ok, this is what we do.’ It was very procedurally driven, 

whereas now I feel like I’m doing a lot more explorations with the students and 

posing questions to help them make connections between models and the 

numbers. They work on spending more time making conjectures and figuring out 

if it works or not. I feel like I have gotten better over the last few years and I 

appreciate being able to talk with the EMS about my ideas.”   
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The study participants mentioned mathematics as being the favorite subject for 

kids and attributed this attitude to the instructional strategies being used and the joy of 

learning. SE Teacher 1 explained that when she started teaching many students dreaded 

mathematics time. She mentioned more students would say they hated mathematics and 

were frustrated trying to learn mathematics involving a lot of work without much 

creativity or flexibility. Now, students tend to be more excited about mathematics and 

most say it is one of their favorite subjects. A couple of SE Elementary educators also 

mentioned that two or three years ago they knew some teachers purposely avoided 

teaching mathematics. If there was an incentive party or extra recess, these celebrations 

would take place in the mathematics block time. Now with the EMS pulling students for 

intervention, not only is the schedule more rigid, but teachers have begun to see the 

importance of having students study and learn mathematics daily. SE Teacher 1 

explained, “A lot of teachers have noticed our kids are learning things when we are 

actually teaching them so we don’t need to be showing movies all the time and stuff like 

that. Our principal had conversations about showing movies last year and it stopped. I 

think the incentives are not interrupting the core instruction like mathematics anymore.” 

When it comes to strategy implementation, SE Teacher 1 explained “Like if it is 

something complicated or hard for me to wrap my head around, I might try it once but if I 

get frustrated then I will probably abandon it. I need explicit modeling or having 

something written out that I can go back and reference. Video is helpful for me.” SE 

Teacher 2 mentioned not having any formal training for mathematics instruction in the 

elementary classroom. She explained that successful completion of the praxis did not 

adequately prepare her for working with elementary-aged children, especially in the area 
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of mathematics. Monica helped prepare appropriate grade level lessons and provided 

vertical discussion to ensure grade-level appropriate lessons.  

“It took me some time especially when we switched to the more common core 

like things in the past and not having any classes in college on how to teach 

mathematics. In the beginning, I was very apprehensive about it but through the 

PL in the district, working with our mathematics specialist, and seeing the 

content, I now think that it’s one of my strongest areas to teach. Not having, like I 

said, a mathematics background in college, drawing models, breaking numbers 

apart, and things like that, are not things I was ever instructed by a professor. So 

when the specialist is going over that during our meetings, I am learning from her. 

She always does a great job of setting up the models, showing us what best 

practice and how it could be presented. The specialist seems to say it just as if the 

consultant or district presenter were here. Her direct instruction has made me feel 

more confident in my teaching.”   

Another benefit highlighted with the EMS position included co-teaching with 

long term substitutes and getting long term substitutes acclimated to the curriculum 

expectations, instructional strategies, and students. The EMS support provided comfort 

for the classroom teacher knowing the students and substitute were in good 

knowledgeable hands. The EMS allowed student exposure to common instructional 

strategies to continue. SE Teacher 3 explained,  

“While I was on maternity leave at the beginning of the school year, she partnered 

with my long term substitute and helped her with calendar mathematics and IMW 

time. She trained the long term substitute on how to do the fluency sheets and 
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running records. Monica did a few and modeled it for her. The substitute was then 

competent enough to take over herself. Monica has done that for other teachers in 

the building who have had to have long term substitutes. Plus, she partners with 

new teachers like this year we have a new fifth-grade teacher. If she or we as a 

grade-level group have questions on how to teach new content she is more than 

willing to come in and model it. For example, we are doing fractions right now 

and she shared with us daily fraction number talks as a resource. She has offered 

to come in and model these and even teach lessons. She compiles manipulatives, 

trains us on what manipulative to use at what point, and supports the kids through 

her Title mathematics groups. She is always available to us to answer any 

questions we may have. If she doesn’t know the answer, she finds out. She is 

extremely supportive.”    

The respondents emphasized their roles in working with the coach. As SE 

Teacher 2 described,  

“She will ask us what kind of supports or resources we’d like for her to provide 

us. Sometimes we do not know. You can’t know what you do not know. But she 

kind of lets us pick and choose how we want to use her. She will drive, like these 

are the standards that are our priority and these are the suggestions I have on how 

to teach them, but it's more of a let’s sit and kind of discuss how we should do 

this. Let’s ask questions. She’ll help answer them but in the process, we share our 

understanding, our experiences. She basically wants to know how she can support 

us.”  
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Teacher autonomy is the underlying key to social persuasion. Collaboration providing 

choice, discussion, and the opportunity to share and reflect on experiences lead to greater 

efficacy. SE Teacher 3 shared, 

“Because we meet for each unit, we are consistently talking about each standard 

and each standard brings different ways or different methods to teach, different 

strategies to try. We meet frequently. There is no room for us to not continue the 

conversation. We look at our new unit maps, each new unit building off the unit 

before and the conversation just keeps growing. It seems like I’m getting a little 

PD in every unit preparation we meet.”  

SE EMS Monica happened to also work as the district Elementary Science 

Curriculum Coordinator. SE Teacher 1 felt Monica had changed teachers’ perspective of 

mathematics by integrating mathematics into other subjects such as science. Teachers 

recognized that students did not have to just experience mathematics learning during 

mathematics time but could explore mathematical ideas in science and even ELA time. 

SE Teacher 1 explained, “We were reading a book in ELA about voting. So we took a 

vote and described the kind of graph we could use to display the results. We also have 

sections in our science curriculum that are designated to ‘Do the Mathematics.’ The 

specialist encourages us to take advantage of those opportunities for extra distributed 

practice and helps intertwine everything together.” According to SE educators, student 

success was the ultimate attribute of effective strategy implementation but to experience 

that success teacher learning and professional growth were necessary and inevitable. 
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Teacher Learning and Professional Growth   

During the interviews, SE Teacher 1 and the specialist shared their learning and 

work with mathematics running records. Over the summer the two of them completed a 

book study of Dr. Nikki Newton’s running records and then presented these ideas and 

materials at the beginning of the school year. Both the EMS and SE Teacher 1 were 

building TLs and helped plan building PL and assisted with the building CPL plan. SE 

Teacher 1 explained,  

“I think as a building we have bought into the whole fluency continuum and 

recognize the importance of strategies and how students need to be able to break 

numbers apart and make sense of putting the groups back together again. Monica 

has worked to help implement running records with other grade levels too.”  

SE Teacher 1 expressed higher levels of efficacy by working on the book study and PL 

sessions with the specialist but also recognized the change in mathematics practice of 

assessing fluency by working with teachers and running record implementation. Instead 

of strictly using timed tests to assess fluency, the teachers with the help of the specialist 

interviewed students to see first-hand the strategies being used and the facts that students 

just knew. The fluency running records assisted Monica in determining interventions to 

be used with Tier II and Tier III students also. SE Teacher 1 elaborated,  

“She provides good insight into what students know because she works with our 

kids in a different setting than what we do. We see our kids in whole groups and 

small groups while working on grade-level materials but she sees students in 

small groups based on missing skills or gaps in their learning. Having 

conversations with the specialist allows us to plan the next steps for our struggling 
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students together. I frequently ask Monica questions about the kids that I am 

struggling with like I noticed the students aren’t being successful or the student’s 

exit ticket shows they don’t understand. After I have worked with the student 

three of four times in a small group and still not having success, I can reach out to 

Monica for additional ideas and ask her independently about my students and 

what I could do more. I do this pretty frequently, like 10 times a month, by seeing 

each other in the school, by email, and even by text. There are times I am 

planning in the evening or over the weekend and I send her a text. She is really 

good about responding. I don’t expect her to respond super-fast just because I am 

doing school work doesn’t mean that she has to be but she typically responds. It 

may not be right away but she always gets back with me. She sometimes shares 

ideas, resources, or if it something that is going to take some time she’ll set a time 

for us to meet and talk.”  

While this teacher felt comfortable reaching out to the specialist, she admitted that she 

did not believe all teachers felt the same way. SE Teacher 1 described herself as a 

continuous learner and did not believe asking for ideas made her less of a teacher. She 

acknowledged other teachers in her building did not feel this same way. She thought 

particular teachers were uncomfortable asking for ideas and even more uncomfortable 

changing the way they taught mathematics even though the student results seem to be 

temporary.  

“I think as teachers sometimes when we get to something we don’t understand, 

it’s hard for us to go to someone and say, ‘I don’t understand this’ and to feel ok 

with admitting that. We are so alone in our rooms teaching. There are not a ton of 



ELEMENTARY MATHEMATICS SPECIALISTS’ CONTRIBUTIONS  123 

people coming to observe us. Our principal does every once in a while but like 

our own teammates do not come and watch. I could participate in a conversation 

and not be doing what I say or agree to do. I am big on tell me what might work 

better. But I know a lot of teachers that feel uncomfortable with that and when 

people suggest doing things differently they get upset. It hurts their feelings or 

they feel they are not being a good teacher.”   

The principal and three teachers interviewed in the study asserted that even though 

Monica, the specialist, had done a great job of building relationships with teachers, not all 

teachers felt comfortable going to her to say I need help or show me how to do this. The 

specialist shared that she worked hard to develop partnerships and support teachers but 

knew not all teachers were willing to reach out to her regularly. The teachers who are 

more confident in their teaching, who have worked with Monica on projects, or who have 

had success in working with students with Monica typically reach out for ideas and 

assistance according to the respondents. SE Teacher 2 explained,  

“I think there are teachers in our building that could not teach fifth-grade 

mathematics content. They are scared. They’re literally scared of it. There are 

times I have shown second-grade teachers like at the end of the year when we are 

multiplying fractions and they shake their heads. They could probably figure out 

how to solve the problem but not figure out how to teach it.”  

SE Teacher 3 spoke confidently about teachers’ grade-level experience.  

“We have all studied the curriculum, studied the practices, and we’ve gotten 

professional development. The overwhelming feeling, I get during our staff 

meeting PDs is that we’re all relatively confident in our own area. If you asked us 
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to step out of our grade level, like a second-grade teacher teach fifth grade or I 

teach a kindergarten mathematics class, I think that would be a struggle. But if I 

had to guess, we’d all be fairly confident in our own area. Each year we get better 

and better. I also think that we’ve focused a lot on mathematics in this building. 

Our mathematics specialist does a lot of PL for us. We meet and discuss data 

teams and I think that consistently being a presence in the building has helped 

build that confidence.” 

While all participants at this school thought teachers were fairly confident at their 

current grade levels, they recognized changing grade levels created gaps in teaching 

practice, curriculum knowledge, student interaction with mathematics, and thus decreased 

teacher’s confidence and ultimately MTE temporarily. Interviewed participants claimed 

as teachers gained grade level experience and knowledge, confidence grew. 

Vertical knowledge and articulation were also highlighted by participants as 

essential components of PL that influenced instructional decisions. As mentioned earlier, 

the SE Elementary EMS served as a TL for the building and worked closely with two of 

the interviewed teachers in this capacity. The administrator alluded to the TL position as 

a vary coveted position with over 15 applicants for three positions. One interviewee 

considered the TL position as a position of power but altered this description to a position 

of influence recognizing the work of the specialist in terms of student academic progress. 

SE Teacher 3 added, 

“It’s very obvious that our children’s success is her priority. She is extremely hard 

working and I think that it’s hard to come into a new building with a position of 

power and earn people’s respect. Because we had a Title reading teacher and not a 
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Title mathematics teacher, it was a whole new position. She was trying to figure 

out you know what was this job. It probably would have been easier for a 

classroom teacher in the building to take on the position because teachers would 

already know and like that person. But Monica had to meet everybody and earn 

their respect. I think she did it through hard work. Position of power may not have 

been the right words. I don’t think there was buy-in. We want support for our 

kids. We want instructional support in mathematics and reading. When we were 

able to get a person dedicated to spearheading mathematics support like that in 

reading we were appreciative. Being in charge of the mathematics support or 

leading may have been a better description than a person of power. When you 

have someone to come in and respectfully state, I am here to do my job, your kids 

are my kids, and let’s just do the best for them, it did not take long to partner with 

this person.”    

The EMS follow up kept the important work in mathematics teaching at the 

forefront according to the principal. In the business of the school day, it was often 

difficult to keep all initiatives moving forward but Monica assisted in keeping the school 

initiatives in balance by not losing sight of established mathematics learning goals. The 

principal remarked, 

“Having a mathematics specialist has kept things in front of me that probably 

would not have stayed in front of me. She has been a driving force in making sure 

teachers are getting professional development even if it’s just mini little snippets. 

She’s helped keep mathematics as one of our building focuses and you know 

when you try to do everything you accomplish nothing and so we’ve been very 
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intentional about what we are going to get good at in teaching mathematics. 

Mathematics strategies are one of our main focuses and she has greatly facilitated 

that growth.” 

Access to the EMS was mentioned by all participants as positive and essential 

support. SE Teacher 2 explained, “Given our demographics, if we did not have a Title 

mathematics specialist, our teachers would suffer which means our kids would suffer.” 

According to SE Teacher 3, “Without the specialist, we would have kids falling through 

the cracks. We are meeting kids where they are and the amount of support they are 

getting now is huge. The amount of work our Title specialist does is crazy and we’re just 

so thankful to have her in the building.” The EMS collaboration around assessment, 

student progress, grade-level expectations and priorities, and the use of manipulatives 

contributed to MTE in mathematics knowledge for teaching (MKT) and pedagogy. EMS 

involvement with pre-unit grade-level collaboration, team coaching, working 

collaboratively on special projects, and modeling strategies either through video or in-

person ensured these results.  

Case 3 Northeast Elementary 

Northeast Elementary had 17 elementary certified classroom teachers educating a 

total of 332 students at the time of the study. The majority of the staff had been teaching 

in the building for 10 or more years. The specialist, Alice, had 16 years of experience 

teaching fifth-grade before accepting the EMS position. Three of those years Alice taught 

mathematics in a departmentalized fifth-grade position. Study participants described 

Alice as a mathematics specialist before officially being hired in the role. Being an 
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elementary mathematics teacher and specialist was a major part of Alice’s mathematics 

leader identity before accepting a formal EMS position.  

Alice had worked as Northeast (NE) Elementary EMS since being hired in 2017. 

During the 2019-20 school year, Alice worked with two groups of students in first 

through fifth-grade level providing mathematics interventions to an average of 60 

students. She also regularly joined the kindergarten classroom mathematics instruction 

daily.  

The administrator at NE Elementary was comparatively new in her position. Her 

three-year tenure included one year as an administrative intern and she had been the NE 

Elementary building principal for the past two years. She had extensive mathematics 

experience teaching middle school mathematics in addition to her elementary teaching 

experience prior to becoming an administrator.  

NE Elementary educators celebrated each other’s strengths. At the beginning of 

the 2019-20 school year, the principal initiated peer coaching opportunities by having all 

staff members complete a form reflecting their strengths and areas of improvement. Alice 

was a formal TL at NE Elementary. The building leadership team including TLs 

coordinated classroom visits and PL based on the information shared within these forms.  

The interview from NE Teacher 2 provided evidence of the collective school 

contributions to student success. With an anticipated teacher retirement and another 

teacher leaving, the administrator did not want to have all new teachers on a team, so NE 

Teacher 2 “reluctantly willingly” switched from teaching kindergarten to teaching 

second-grade for a couple of years to “help out the school.” When the opportunity 

presented itself for this teacher to move back to kindergarten teaching, NE Teacher 2 
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took the opportunity but admitted the second-grade experience made her a better 

kindergarten teacher. NE Teacher 1 had taught in the district for 25 years and had 33 

years of experience. She and the specialist had worked together for many years. She 

thought the transition for the EMS from a fifth-grade teacher to building mathematics 

specialist was smooth because Alice had taught at the building for so many years. NE 

Teacher 1 stated, “She had a strong reputation of really knowing mathematics, caring 

about students, and caring about people in general.”  The NE EMS shared,  

“When the mathematics specialist cohort opened my administrator asked me if I’d 

be interested. I went through the program just kind of thinking it was a natural 

kind of professional growth on my part and not thinking about the mathematics 

specialist position opening up in our district. I do not think that was identified yet, 

but I thought by taking advantage of the program I would help my students 

become better mathematics learners. I had already decided and shared with my 

principal at the time when or if the official mathematics specialist positions did 

become a reality, I wanted to stay at my building. I had good relationships. I had 

good parent involvement and good parent support. Parents were really on board 

with what I was doing in mathematics and I wanted to continue that culture in our 

building.”       

The collective commitment of student success at NE Elementary seemed pervasive 

through the personal accounts shared by the small sample of interview respondents.  

Contributions to Mathematics Teacher Efficacy 

Learning together, vertical team leadership, manipulative implementation support, 

grade level experience, student success, and mathematics goal setting were identified as 
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contributors for increased MTE at NE Elementary in regards to the primary Research 

Question 1. NE Teacher 2 was part of the Mathematics Learning Cadre and appreciated 

the support provided by the specialist as she “found her feet to get comfortable” teaching 

second grade as opposed to kindergarten. In the interview, this teacher acknowledged the 

importance of working closely with the EMS to problem solve her own teaching 

experiences but also to plan for building teacher professional learning. Working on a 

project together provided more opportunities for intimate conversations regarding student 

success and expectations as well as teacher success.  

“Being side by side in the trainings provided more opportunity for 

implementation discussions. We went to all the meetings together so it was a good 

time for me to discuss what was being said and how I would use it with my 

students. We were able to collaborate right there where I could immediately take 

what was being said in the different sessions to my students in my classroom with 

support. Being able to talk to her as it was happening was very effective in 

helping me understand what was going on and find ways to apply it pretty 

immediately thereafter in my classroom.”   

 Co-participation in quality PL allows space for educators to share ideas and collaborate 

in their learning within job-embedded contexts (Darling-Hammond et al., 2009). 

Research findings suggest PL formats with explicit instruction about a specific teaching 

strategy (verbal persuasion), demonstration of the strategy with students (vicarious 

experiences), and planning and practice sessions with colleagues (protected mastery 

experience) result in modest teacher self-efficacy gains. However, the addition of follow-

up coaching sessions increased teacher self-efficacy for mathematics teaching practices 
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(MTPs) and strategy implementation (Campbell & Malkus, 2014; Joyce & Showers, 

2002; Tschannen-Moran & McMaster, 2009).  

The NE Elementary principal believed strongly in distributive leadership. Vertical 

teams promoted teacher-led decisions and held teachers accountable to one another. The 

NE principal explained,  

“We have three vertical teams at this school. We have the ELA team, the 

mathematics team, and the structure team. I changed that when I came here. It 

used to be like a data team but I wanted it to be mathematics so last year was the 

first year of the mathematics team. So now we have K through 5 representatives 

on the mathematics team. We have a special education person and music teacher 

on the mathematics team too. At first, it was kind of like, ‘Oh we run the 

mathematics night’. I told the team leaders this could be so much more than just 

being in charge of a particular family night. This is the time for vertical team 

discussions, common language, and modeling strategies. I chose who I thought 

were the strongest mathematics teachers at each grade level. Even though a 

teacher is only in her third year she felt more confident teaching mathematics than 

another teacher who has more experience on the grade-level team. She is 

passionate about mathematics, too.”   

The vertical mathematics team met monthly and the EMS facilitated the 

mathematics meetings. The mathematics team constructed much of the PL with 

opportunities for teachers to share effective strategies that they had implemented and 

found success with their students. NE Teacher 3 worked closely with the specialist on the 

vertical mathematics team and shared that although she had only three years of 
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experience, Alice encouraged her to teach co-workers. The NE specialist assisted those 

that attended the summer national conference to plan the professional development for 

the fall PL day. The EMS assisted in making connections between what was learned at 

the conference, the district mathematics initiatives, and the building goals. The EMS 

added,  

“There is one grade level representative for each team on the mathematics team. 

Basically, I just lead and facilitate the meetings so that we are all focused on the 

same goals. We have some really good conversations on how like first-grade is 

teaching part-part total models so that second-grade teachers know when students 

come to them, what to expect. These kinds of vertical discussions help us reach 

the goal of having a common language, using common strategies, and then if the 

district or principal has anything additional regarding mathematics instruction for 

us to discuss this is a place for those kinds of discussions as well. It is kind of a 

train the trainer model in a sense but our focus is only on mathematics.”  

The principal emphasized the importance of teacher-led decisions and teacher 

accountability to each other built into the vertical teaming.  

“I know that is something that kind of sets us apart from other buildings. I don’t 

think other buildings do vertical teams as much as we do. Every second Thursday 

of every month they meet with an agenda. The meeting is facilitated by the EMS. 

In the fall, the mathematics team planned the first building PL and we took our 

first two months to talk about that. In the spring, their efforts geared toward the 

mathematics curriculum night and developing that. The EMS spearheads these 

efforts, leads the group but I really just let them do their thing. Every once in a 



ELEMENTARY MATHEMATICS SPECIALISTS’ CONTRIBUTIONS  132 

while I just tell her that I would like to see this on the agenda or I’d like to see you 

talk about this but other than that it is teacher-driven led by the mathematics 

specialist and vertical team members.”  

The vertical team members who attended the national conference last summer 

through CPL funding were responsible to return to their schools and teach others what 

they had learned in the planned fall PL day. NE Teacher 3 spoke of this experience as a 

way of increasing her MTE. “The best way to learn is by teaching. So being responsible 

to teach colleagues and offering others ideas held me accountable for the learning. The 

specialist helped me a lot. She supports me which also makes me more confident. By 

holding me accountable, she builds my confidence.” EMS support in PL such as modeled 

through the vertical team facilitation can assist teachers in the development of efficacy in 

both understanding mathematics content and pedagogical practices (Derrington & 

Angelle, 2013: Gerretson et al., 2008; Gibbs & Powell, 2012; Skaalvik et al., 2015; 

Tschannen-Moran & McMaster, 2009).  

EMS Mathematics Teaching Practice Role from EMS and Teacher Perspectives 

 In regards to Research Questions 2 and 3, SE educators collectively shared the 

perception of the EMS PL support with the adoption and implementation of effective 

mathematics teaching practices (MTPs) and strategies in connection to MTE 

development through individual interviews. With the building CPL plan focused on 

mathematics instruction, the principal and vertical team planned PL for teachers to 

experience the use of manipulatives themselves while learning how to use them to teach 

mathematics. NE Teacher 1 acknowledged that a person gets better at reading by reading 

and a person gets better at mathematics by doing mathematics. The time during the fall 
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half-day PL session was dedicated to teachers to build a deeper conceptual understanding 

of mathematics including topics they may not teach students themselves. The reflection 

time allotted to discuss how teachers felt after struggling and then being successful in 

working out the mathematics problems was influential. The principal explained teachers 

were sharing anecdotes such as, ‘I never understood that before, that’s what it means to 

multiply fractions, I never even thought about it like that.’ “When teachers feel that 

internal success and understanding, I hope they’re going to want that for their students as 

well.” Active PL encouraged participants to consider new teaching approaches, 

investigate them over time, and assess how they can improve pedagogical practices 

(Kazemi & Franke, 2004; Kazemi & Hubbard, 2008).   

The principal acknowledged that these changes will take time. She knew just 

working with the consultant a couple of times a year, or even having a couple of teacher-

led PL sessions would not be enough. Teachers would need the opportunity to experience 

this type of instruction over and over again imprinting a different method or approach 

than what they had experienced themselves as a student and currently use to instruct 

students. She explained, “It is not like a one and done like we were just going to do a 

half-day PL session and then everybody’s going to be great.” Change takes time and 

support. High-quality peer interactions do not happen by chance, leadership must 

continually assess the quantity and quality of peer collaboration (Donohoo, 2017). 

Effective content-focused mathematics professional development focuses on 

understanding the content resource and mathematics curricula, learning standards and 

expectations, and how mathematics concepts are sequenced (Copur-Gencturk et al., 

2019). On-going intensive learning opportunities with content focus provide for the 
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cumulative study of a given subject matter (Darling-Hammond et al., 2009). The NE 

Elementary specialist and the vertical team continued the PL work. The NE specialist 

shared, 

“A lot of things have changed how I deliver instruction, especially with the 

district focus and initiatives encouraging more of a CPA (Concrete, Pictorial, 

Abstract) model. Ultimately student success has changed my thinking because 

like for me it was awesome if I knew I could understand the mathematics but it 

was more important if I could deliver the instruction in a way that students were 

finding it helpful and being successful. That was my bottom line. When students 

were having a better understanding or more flexible with numbers like having 

more number sense, that ultimately changed my thinking and approach to 

teaching mathematics. I enjoyed mathematics even the way I learned mathematics 

but I think I see now that when I first started teaching, I wouldn’t have said this 

then, but I see now like how I learned procedural mathematics. I am a good 

procedural person like that is how I operate intuitively. I like checklists. I 

analytically follow this step, then this step, etc. I was always successful in 

mathematics because I could follow procedures. To me being good at 

mathematics was being good at following directions but I see now that isn’t the 

best way of instructing students. So I feel like because I did learn that way, I can 

be successful that way. Professional growth was not just learning a different way 

but being able to bridge that gap for the kids and parents like because parents and 

some teachers don’t know any different. They want us to teach like how they 

were instructed. It helps with my position to be able to empathize but at the same 
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time bridge that gap and say this is why we are using concrete models this way 

and why we are drawing representations. Because it makes sense to me, I can 

make those connections and help others make those connections. I have learned a 

lot more about mathematics by doing mathematics that way.”  

NE Teacher 3 recognized being a part of the Mathematics Learning Cadre and 

partnering with the EMS had strengthened her understanding of MTPs. 

“Having all the extra training has been helpful. I know there are always areas you 

can improve on but mathematics is definitely my stronger area or subject. 

Anytime I ask her for help like for instance with working with partial quotient 

strategies, she is there for me. She helps me become a better teacher so my 

students can have better experiences. She shows us examples of how to use the 

models and manipulatives with our students. If we ask her, she will do anything 

we need from her. We just have to ask.”  

NE Teacher 1 also commented on how the specialist positively impacted her 

understanding of mathematics content through her guidance of using more manipulatives 

such as relationship rods and fraction kits with fifth-grade students to learn mathematics.  

“I kind of got stuck on the relationship rods at first because I wasn’t sure how to 

go from so concrete to moving it towards more pictorial and more abstract. The 

students really wanted to stay with them and keep using them. We were 

constantly going back to them. I kept trying to transition and felt like I wanted to 

go faster but quickly realized I needed to slow down. We have to take this step by 

step. I am still getting used to the fraction kits. Last year I got them out but didn’t 

use them. This year we are going to use them. That is one of my goals. I want to 
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use the manipulatives more and let the kids decide when they need them or want 

them and have them available for them to go get at any time. So like right now I 

have all the relationship rods available and tell kids to go get them if they want 

them.”   

Teachers’ productive relationships have benefits of greater consistency in instruction, 

willingness to share practices while attempting new strategies or teaching approaches, 

and success in problem-solving collaboratively (Horn & Little, 2010; Huinker & Bill, 

2017). Working with an EMS provides the opportunity for one-on-one sharing of content 

expertise and directly focuses on teachers’ needs (Aguilar, 2016; Costa & Garmston, 

2016; Darling-Hammond et al., 2017; Joyce & Showers, 2002; McGatha et al., 2017; 

Killion et al., 2016).  

The interview respondents spoke highly of the specialist, her competence, her 

accessibility, and her support in their mathematics instruction. NE Teacher 3 elaborated, 

“She is a specialist and has had special training. She takes on a lot of jobs that she 

probably is not required to do so. Technically, her first job is to meet small groups 

but I see her every day when she comes to pull kids from my class, so we check in 

with each other daily. We regularly talk about student performance, student 

behavior, and mathematics strategies. I trust her advice. She often checks in with 

me with just, ‘Hey, I want to pick your brain about…’ She is good at emailing, 

stopping by, and I can walkie (2-way radio) her. We have a key to get into her 

room so literally, her door is always open. She is a leader. She is one of the most 

hard-working and kindest coworkers I know. It is kind of nice that she is not on a 

specific team because she is kind of on everybody’s team.”  
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This respondent explained that focusing on specific strategies has been successful for her 

and her students. All of the NE teachers discussed how making sense of mathematics, 

models, and strategies themselves before using them with students or trying to persuade 

others to use them was essential. NE Teacher 3 talked about how it made so much more 

sense to see five halves modeled with rods and renaming the amount instead of just 

studying the algorithm of changing improper fractions to mixed numbers. She discussed 

this with colleagues during their grade level DRT and questioned her team’s practice of 

using long division to rename fractions. She recognized how modeling the relationships 

with fraction number bonds would be much more meaningful for students. According to 

the teacher, the kids were so excited about using the strategies and models they were 

asking for more problems. Yet according to the specialist, intermediate teachers still tend 

to be reluctant to use manipulatives to teach mathematical concepts to third through fifth-

grade students.  

“I think some of our intermediate teachers when they have to use the 

manipulatives like even when students feel success, they feel like that’s dumbing 

down or babyish like. For a student to use snap cubes or not necessarily 

relationship rods but like they shouldn’t in the teachers’ mind still need the base 

10 blocks. I feel like sometimes teachers prematurely take manipulatives away 

from students and then like supplant them with an algorithm in hopes to make a 

student successful. It tends to not be successful because students still need 

concrete support. It is a kind of temporary success. I think students revert to the 

procedure without really understanding the connections between the manipulative 

and the procedure. The numbers and number sense of it is not there. I do think 
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like in third, fourth, and fifth grade we are asking a lot of students and a lot more 

complex tasks. I think teachers with good intentions want kids to be able to do 

those more complex tasks so they take those manipulatives away to achieve that 

but do not see that it is still needed. There are a few intermediate teachers using 

manipulatives and models and stuff and are starting to see the success with 

students. I think teachers that still teach procedurally just are not that confident. I 

think the district encouraging teachers to change teaching methods and saying 

kids can learn better, that kids can be more successful in mathematics when we’re 

using concrete models causes teachers to question themselves on the procedural 

algorithms and kind of how they learned mathematics and possibly how they 

learned to teach mathematics. I don’t think they feel confident necessarily because 

it is kind of a juxtaposition of like their own pedagogy.”  

Darling-Hammond and colleagues (2017) found effective PL is of sustained duration 

with an identified purpose. Sustained PL is necessary to provide adequate time to learn, 

practice, implement, and reflect upon strategies to facilitate shifts in instructional practice 

(Hall & Simeral, 2015). All of the respondents recognized shifting MTPs would take 

time, patience, and resiliency. From the principal and EMS perspective, it was a matter of 

imprinting a different method or approach than what teachers had experienced 

themselves as a student or had traditionally used to instruct students. From the teachers’ 

perspectives, it was a matter of consistency, support, and student success. All of the 

respondents including the administrator felt they could ask the specialist a question at any 

time. Alice thought this open communication was mutual and important while fostering 

MKT and implementing ambitious MTPs.  
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Attributes of Effective Mathematics Strategy Implementation 

 In regards to Research Question 4, NE educators shared their perspectives on the 

attributes of effective mathematics strategy implementation in reference to personal 

professional learning and growth. Planning for strategy implementation was an essential 

attribute to the success of strategy implementation according to NE educators. As 

described in the other school cases, at NE elementary, student success was the main 

indicator of effective mathematics instruction and effective mathematics strategy 

implementation according to the respondents. NE EMS described,  

“When students are successful with a task that is given to them then I think 

teachers have buy-in and then when they have buy-in they feel more confident. 

Because teachers have not learned mathematics in this particular way, when 

students struggle a little, teachers are unable to like adjust and change their 

instruction with the manipulative or with concrete models. They are not able to 

quickly adjust and do not feel comfortable because they do not know how to help 

the student. Like when a student gets messed up then they are not able to quickly 

say ‘oh this is the error you made’ and I think that is directly tied to their ability, 

to their confidence in teaching mathematics. It is like the PL we experienced in 

the fall. They felt fine with the problems we practiced. Then when they got back 

into the classroom and a student asked a question they didn’t have a response, 

they’re like ‘oh, I don’t know how to answer that question.’ They don’t feel 

confident and they just revert back to what they do know. They downshift.” 
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 Hattie (2009) found reflective educators recognized their impact on student learning and 

could expeditiously intervene when students are struggling in meaningful ways to get 

students back on track.  

 All respondents shared the importance of grade-level experience. Grade level 

experience played a key role in content and pedagogical knowledge. NE Teacher 3 

explained, “I think with experience you get better each year. You get more comfortable 

with the subject, teaching it, reflecting on how the kids are responding. I look back to my 

first year and kind of feel bad but that is part of the job getting better with it.” NE 

Teacher 2 also referenced the importance of grade-level experience. “When you switch a 

grade level, there is a learning curve for sure, speaking from experience. It takes a little 

bit of time to find your feet and be confident in what you are doing.” NE Teacher 1 spoke 

from her 33-year teaching experience perspective,  

“I believed I could teach mathematics all along but I just feel more comfortable 

now. You have to read through what is in the textbook and think about it. Think 

about how might this sound to a kid. You can’t just read out of the textbook to 

teach. You have to know it. You have to internalize it and then figure out how you 

can express it to them especially in fifth-grade mathematics when you start getting 

into fractions and decimals and all kinds of word problems. It is one thing 

knowing mathematics but it is another teaching it. It is different than just doing 

mathematics. I like having the specialist available if I have a question. It’s like if I 

get stuck I know I have someone I could go to right away in the building either as 

quick as an email or grabbing her at lunch or whenever.” 
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Planning for strategy implementation is critical work but the execution requires self-

awareness and reflection (Guskey, 2000, 2017; Putnam & Burko, 2000).  

NE Teacher 3 described effective strategy implementation as those moments of 

“when you see that spark and students are like ‘Oh I get it now’ and I, as their teacher, 

get to think ‘oh like I did that for you’. I have more kids who are interested in and excited 

about mathematics than any other subject. Surprisingly, they are sometimes often 

students with behavior problems.” Similarly, NE Teacher 1 thought effective strategy 

implementation manifested when students worked really hard and then could experience 

success. “It was not the student that gets it in a heartbeat but the student that keeps 

working at it. They feel they can do it, that there is a way and then they find the solution 

but it may take a while.” The NE EMS talked about how even when teachers saw “the 

fruit of your efforts” the more visual approach and student-centered learning required 

more time for outcome results and teachers tended to feel pressured to get outcome 

results much quicker.  

“They (teachers) have had success in teaching mathematics traditionally in the 

past. That is how parents are comfortable instructing so it feels like it takes so 

much longer. I think ultimately like when we are talking about number bonds and 

we’re talking about models, it takes longer to instruct in that way, it takes so 

much patience to teach this way, frontloading and teaching kids how 

manipulatives are tools not toys and those things like that just take a longer 

amount of time. Then, when it feels like you’re not making it or being successful, 

you’re not being as fruitful as you could be, it becomes discouraging. They think 

if you just showed the students to like ‘line up the one’s columns and the ten’s 
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and hundred’s columns’ and explain ‘these are the steps you take to solve this 

problem,’ it just seems so much quicker and more productive for the teacher. 

They feel more in control and can manage it better. Then, you know there are 

parents that like, ‘What’s this crazy new mathematics you’re doing.’ I think all of 

those negatives just don’t feel really good and so teachers wonder why am I 

putting myself out there to do this when I could go back to how I feel is the 

easiest way. I think when they see students structure numbers differently and like 

have success even in students finding errors and have more fluidity in their 

thinking about numbers, I think when we as teachers start to see that number 

sense eventually come to fruition, we are encouraged to continue implementing 

the strategies. We recognize it takes time but also that we don’t really have the 

necessary time. This makes sense but it just takes time we do not have.”     

The tensions between what a person knows to be true and new knowledge or information 

tend to create cognitive conflict (Costa & Garmston, 2016). Cognitive conflict is essential 

in learning. Implementation and execution of mathematics strategies and practices require 

teacher self-efficacy, a self-awareness of beliefs in their capacity by embracing cognitive 

conflict and executing behaviors to produce the desired results of student achievement 

(Protheroe, 2008).  

NE Teacher 2 spoke directly about people’s affective relationship with 

mathematics as well.  

“I think mathematics is something that a lot of people have struggled with 

personally when going to school either high school or college so it is hard to 

escape that set mentality about mathematics. I think we as teachers are all ok with 



ELEMENTARY MATHEMATICS SPECIALISTS’ CONTRIBUTIONS  143 

strategy implementation but definitely have more areas we can grow and be more 

confident in what we are doing in mathematics. I have a newer teacher and a 

seasoned teacher on my grade level team. The seasoned teacher on my grade level 

team is used to doing stuff how you would do it years ago instead of adapting to 

the new ways that we have learned. It is hard to change. You have to give a little 

and change the way you think about mathematics. The specialist has given us 

some guidance and helped us. She has also modeled for the new teacher like 

calendar mathematics and division strategies for her class but it is more difficult 

with the seasoned teacher.”   

The specialist shared,  

“I hope that the teachers of this school feel like they can be successful in teaching 

mathematics and they have the tools to do it. If they don’t feel successful, I hope 

they know they can come to me and we can talk about how to be more successful. 

I don’t have any specific way or any specific situation that I can think of but I find 

new teachers are typically more willing to reach out. I love it when the new 

teachers come and show me like I tried number bonds with multiplication today 

like breaking apart one of the factors like a multi-digit number and they feel 

successful and they feel like students are getting it. It feels good to them and me.”   

The specialist spoke of the willingness of teachers to try new and different strategies. 

Some veteran teachers were willing to try something new and give the specialist 

feedback. The exploratory or inquiry approach to trying new strategies, models, or 

manipulatives seemed to be effective in persuading teachers. The student reactions and 

results solidified the success. When teachers possess a strong sense of efficacy they 
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typically are more willing to experiment with strategies or approaches for the student 

benefit, are more persistent when situations do not go as anticipated and are more willing 

to try alternative strategies when one approach is unsuccessful (Jerald, 2007; 

Shaughnessy, 2004).  

Veteran NE Teacher 1 explained that each year brings new challenges. With 33 

years of experience, she still found keeping this particular group of students engaged to 

be difficult and made student engagement a professional priority.  

“Right now we’re working on multiplying fractions and it’s hard. I can see the 

students turning off and I’m like ‘stay with me.’ I asked the principal to give me 

some advice on how to keep the students engaged. In years past, they were like 

with me and all I know is this year they are just like staring at me. I just want, 

especially this group, to have a growth mindset. These students do not seem to 

have a growth mindset. They are quick to say I don’t get it and seem to expect me 

to just give them the answer.”  

NE Teacher 1 continued by describing how she used manipulatives to engage the 

students, acted out the problems with them, and encouraged the students to persevere in 

problem-solving.  

“I just feel like if I can do it and I can understand it, I know this sounds like adult 

thinking, but I believe I can get the kids to understand it. I know we can do it. 

Especially with this group, I have this year and how quick they are to say I can’t. 

I’m like yes you can. Let’s keep going with this. I’m not going to give up on 

them. I know it takes a while. Let’s figure it out together and let them know it 

does not have to be automatic. It’s not going to happen that way. I always tell 
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them it is like jumping into the pool on the first day of summer. It’s cold. You 

want to get out but if you stay it begins to warm up. That is like mathematics. We 

will get there. So I ask the students sometimes, ‘Is the water cold? Are you 

warming up? Ready to explore the deep end?’”   

With staff reductions, this particular group of students collapsed from three 

classrooms to two classrooms and included some strong personalities according to the 

teacher. NE Teacher 1 also explained that the varying background knowledge and ability 

levels contributed to the difficulties in successful strategy implementation. The specialist 

partnered with the teacher to assist in practicing strategies before using the strategies or 

models with students. “You can’t just show up throw these numbers out and hope it 

works out. You have to practice the strategy a few times and have problems ready to go 

when you show your students. It takes planning and the specialist helps with that 

planning.”   

Henson (2001) found a significant relationship between teacher efficacy and the 

power to positively impact student learning. Additionally, Aerni (2008) found efficacy in 

classroom management and efficacy in instructional strategies were emerging factors for 

MTE. NE Teacher 1’s willingness to reach out and work with the principal and EMS 

provided evidence of collective self-perception that together in the given situation 

educators could make a difference with these students. These educator behaviors are 

characteristic of collective teacher efficacy (Donohoo, 2017). Knowing a teacher’s self-

efficacy is likely influenced by the success and failures in learning and teaching 

mathematics (Bandura 1977; 1982; 1997), content specific PL of unpacking 

mathematical topics and re-examining these concepts from the student perspective 
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develops MKT and contributes to MTE while implementing ambitious MTPs (Huinker & 

Bill, 2017).  

 NE Teacher 3 spoke specifically about the influence of the EMS. “I have a love 

for mathematics. You can tell when you talk to Alice she loves mathematics and is 

passionate about closing the gap for kids. Alice loves kids. She is motivating and helps 

me to be confident in teaching every student even the lowest performing kids.” Alice, the 

EMS, had influenced this teacher’s approach to problem-solving by emphasizing the 

importance of understanding the problem before working it out and mixing the types of 

problems students encounter. “She has changed my thinking about word problems. She 

will do problems with students that don’t even have numbers in them. My approach and 

how I use story problems with students have changed because of my work with the 

specialist.”  

When EMS and teachers co-participate in activities that contribute to teachers’ 

development and implementation of ambitious MTPs and mathematics instructional 

strategies, PL is effective and transformational (Borko, 2004; Franke & Kazemi, 2001; 

Kazemi & Franke, 2004; West & Staub, 2003). For NE Elementary educators, the 

attributes of effective strategy implementation incorporated effective MTPs. While 

student success was highlighted as a key attribute of effective strategy implementation, 

proper planning was also acknowledged by the principal, EMS, and educators. Proper 

planning involved working with the EMS and learning together as a faculty.  

Teacher Learning and Professional Growth  

Job-embedded PL involves teachers engaging in authentic professional learning in 

the context of their schools (Campbell & Malkus, 2014). Authentic references the notion 
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that PL is genuine, original, and realistic in the given context. NE Elementary 

respondents were very proud of their CPL efforts. The structure of the school set up with 

three specific teams designed to study and lead PL for colleagues allowed teachers to 

work together vertically to deliver authentic PL. As stated earlier, the specialist led and 

facilitated the work of the vertical mathematics team. As described by the principal and 

other respondents, the team planned sessions for teachers as well as parent curriculum 

nights by meeting monthly to discuss progress and barriers to strategy implementation. 

Each member of the mathematics team was a representative of their grade level team. 

The mathematics team participants communicated expectations, held each other 

accountable to the PL that had been experienced, and monitored the implementation of 

new learning according to the study respondents at NE Elementary.  

Three collaboration days were built into the CPL plan. The collaboration days 

provided time for teachers to visit classrooms, collaboratively plan lessons, and study 

school agreed-upon strategies and language. The strength and area of improvement form 

designated opportunities for teachers to volunteer to model and observe one another. NE 

Teacher 1 described how vicarious experiences encouraged her professional growth. 

“When I see it in action whether another adult is showing me or watching a video of how 

it works with other kids, just practicing the strategy or modeling it myself and finding 

ways to use it in our daily lessons to model for others.” These actions seemed to 

contribute to social persuasion and ultimately teacher confidence and efficacy.  

The EMS taught small groups on Tuesdays while the administrator attended the 

DRT meetings. The principal and specialist described meeting together Wednesday 

morning to plan grade level support during the Wednesday early release DRT 
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instructional planning time. As suggested by Huinker and Bill (2017), clear mathematics 

goals for student learning driven by thoughtful and thorough lesson planning requires 

anticipating how students might respond or react to a particular task and explicit thought 

regarding the tools or strategies that could support student learning. For NE Elementary 

teams, these goals and planning were established during Wednesday's early release grade 

level DRT time. DRTs allowed teachers to orient themselves to the learning contextually 

by considering and sharing job-related problems (Swanson & Holton, 2009). The 

administrator and specialist recognized the importance of state testing emphasis and 

student success expectations. The interview respondents commented that the consistent 

nature of PL, having a specialist readily available for their questions, and meeting 

regularly to reflect on what was working and what needed improvement had contributed 

greatly to student success. As such, teachers were finally beginning to experience some 

student success or as described by Alice “some fruits from their labor.”   Thus, learning 

together, vertical team leadership, manipulative implementation support, mathematics 

goal setting, student success, and grade-level experiences were highlighted in this case as 

key contributors to MTE through EMS PL support while developing MKT and 

implementing MTPs.  

Case 4 Southwest Elementary 

Southwest Elementary had 17 elementary certified classroom teachers educating a 

total of 346 elementary students at the time of the study. The specialist, Marcy, worked 

with 60 students teaching two groups of students at each grade level and joining 

kindergarten classrooms during IMW time for additional support. Marcy had become a 

teacher later in life and initially went back to school to complete hours for a substitute 
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teacher certificate. Because of her enjoyment in schools, working with students, and the 

coursework, Marcy decided to work toward a Bachelor of Science in Elementary 

education. While Marcy was not always confident in mathematics, she pursued EMS 

certification to become a better mathematics teacher. Marcy had taught kindergarten for 

five years and then fourth-grade for five years at Southwest Elementary before accepting 

the EMS position. She had been an educator in the building for 13 years at the time of the 

study. The building principal had been the administrator at SW Elementary for 17 years 

and had hired Marcy for her first teaching job.  

Southwest (SW) Elementary was the only elementary school in the district to have 

a School-Within-A-School (SWAS) program. SWAS provided at-risk students the 

support needed to be successful in their home school through a smaller school 

environment tailored to meet their academic, social, and emotional needs. Students 

identified through data as at-risk with academics or behavior concerns become eligible 

for the program as part-time or full-time candidates and were recommended for the 

program through administration. One certified teacher provided classroom instruction and 

monitored and maintained students’ data in the SWAS program. District documents 

stated students in the SWAS program had access to the same curriculum as the general 

population in addition to a comprehensive social skills curriculum and character-based 

education. Administrators, interventionists, social workers, and counselors were assigned 

to assist the classroom teacher in working with the SWAS program. According to the 

principal, there was much turn-over with SWAS educators. Most teachers worked in the 

program for one year before becoming employed as a regular classroom teacher. More 

often than not the newly created opening would be filled with a first-year teacher. The 
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EMS provided mathematics support and mentoring to all classroom teachers, including 

the SWAS instructors, as part of her school responsibilities according to the building 

principal. The principal also mentioned Marcy's work to support the new teachers, 

especially the new SWAS teacher was critical. She reiterated how the SWAS classroom 

looks so different with four different grade levels all in one room. The principal 

explained supporting the SWAS teacher required a team of individuals because it was so 

different than just mentoring a regular classroom teacher. Marcy mentored the new 

SWAS teacher this year and in past years. The principal acknowledged because Marcy 

has been at the school for so long, she is requested to help out in lots of different 

capacities. When asked to describe the work of the SW mathematics specialist, Marcy 

replied, 

“That is a difficult question in the sense that we are not textbook in that we’re 

Title 1 mathematics teachers. So with my mathematics specialist education, I 

teach small groups of students with Tier II and Tier III mathematics intervention. 

Then, last year we added the coaching piece. We do as much as we can with that 

but with the timeline, there is no time to do the coaching piece as much as if you 

were a full-time mathematics specialist with only coaching responsibilities. We 

have dual responsibilities. I teach first through fifth-grade students on most days 

of the week. Coaching is more on Wednesdays. I work quite a bit with the SWAS 

instructor. I try to get into, especially new teachers, classrooms if need be. I don’t 

just barge in but try to find ways. We only have two new teachers this year. I do 

have some teachers that will reach out and I’ll model on Wednesday every once in 

a while. It seems like I modeled more last year than this year so far.”  
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During the second year of mathematics specialists’ employment, the district Title funding 

required the specialists to engage in mathematics leadership and coaching at least 20% of 

their time according to the RTI handbook. While the priority remained to provide 

interventions for identified students, providing instructional support to other teachers was 

viewed as essential in improving all student mathematics academic performance.  

Given her experience in teaching at SW Elementary, Marcy recognized the need 

to support other students, not just students identified for intervention, but students with an 

interest in mathematics. She developed a Mathematics Mission Club which was an extra-

curricular club that met seven times for an hour after school. She had planned for 10 

participating students but 14 students showed interest in participating in the club.  

“I took all 14 because I am not going to leave anyone out. Our goal is to look at 

pictures and do some mathematics talks like with the ‘Picture It’ instructional 

routine. The student will learn the routine, analyze what kinds of pictures are 

good to use for the routine, and then develop some pictures and questions on their 

own. We are going to hang the pictures around the school like at the water 

fountain, in the restroom, and where we line up in the cafeteria, etc. We are going 

to hang the pictures and then put some mathematics questions beside them so that 

when kids are standing or waiting, they can look at stuff and do some 

mathematics.”   

The ‘Picture It’ routine was introduced to Marcy during a PL session at a summer 

national conference. The specialist requested and received permission from her 

administrator to establish the building-based club. Once the students created their pictures 

and mathematics questions, the files were shared at a specialist collaboration meeting 
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with other EMS to be considered for their elementary buildings. Marcy shared, “The 

students, especially the third-grade students, were excited about the club and project.” 

Marcy explained that she shared the files with other EMS to engage in district-wide EMS 

collaboration and appreciated having the district-level EMS team as support.  

Contributions to Mathematics Teacher Efficacy 

In regards to the primary Research Question 1, perspectives of SW Elementary 

principal, teachers, and EMS shared during interviews revealed the EMS support in 

leading by example and advocating a reflective growth mindset, sharing personal stories 

of vulnerability, providing materials and resources, and promoting strategies proven 

successful even with the most challenging students contributed to mathematics teacher 

efficacy (MTE) in content and pedagogy. Actions such as the rehearsal, planning, 

feedback, and reflection in regards to mathematics teaching and learning were attributed 

to greater teacher confidence and efficacy in mathematics content and pedagogy at SW 

Elementary. SW educators attributed the EMS efforts of leading by example as a prime 

contributor to their MTE. The principal admitted that while she was confident teaching 

mathematics during her time in the classroom many years ago, mathematics teaching had 

changed. The principal described herself as a continual learner and invited all learning 

opportunities with other principals and teachers as welcomed in efforts to become more 

proficient in the strategies and language encouraged in the district. All three interviewed 

teachers mentioned being more confident in mathematics teaching and learning as they 

gained grade-level experience and worked with the specialist and colleagues. The EMS’s 

“subtle ways of coaching,” as described by the SW Principal, as well as opportunities for 

rehearsal, planning, feedback, and reflection were all attributed to greater teacher 
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confidence and efficacy in mathematics content and pedagogy. As suggested by Darling-

Hammond et al. (2009), intensive PL allow teachers time for a cumulative study of a 

given subject matter, time to apply the ideas in the classroom, and opportunity to reflect 

on the results.  

Respondents spoke frequently about sharing students which seemed to assist in 

the EMS efforts of leading by example and teachers being more vulnerable to approach 

student and teacher learning through a lens of inquiry. Pedandragogy places the learner at 

the center of PL and encourages curiosity and exploration as a means to promote self-

efficacy and self-engagement as learners (Samaroo et al., 2013). Wilhelm and Berebitsky 

(2019) found teachers’ self-efficacy is connected to student goals and achievement. 

Marcy and the teachers discussed the importance of having a professional growth mindset 

and a positive attitude toward learning new things. SW Teacher 3 explained,  

“It starts with mindset. I mean it is all about your willingness to try different 

things. Being constantly reflective of what I’m doing or just willing to take a 

chance and watch how students react, like monitoring students’ responses to the 

instruction, how they are talking to one another, how they are responding to 

questions. Students give feedback on what I should be doing and I think honestly 

sometimes I have to adjust based on what the students are doing. For instance, 

when using manipulatives, if they are dropping the unifex cubes all over the 

place, maybe we should start with just some counters. If that is distracting, maybe 

I instruct small groups with cubes and we get those routines down. Then gradually 

integrate the tool with the whole group, just being reflective and having the 

learning mindset. I think constantly going back to our curriculum maps and our 
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resources is beneficial. If something we planned is not going well, problem-

solving this with the specialist, being reflective, and trying something different 

has been valuable.”  

Shaughnessy (2004) emphasized students are more likely to learn when teachers set high 

goals, maintain high expectations of themselves and students, promote a growth mindset, 

and persistently try alternative approaches when on method may not be successful.  

Marcy referenced leading by example when she discussed supporting third-grade 

instructors trying to use their resources while teaching the agreed-upon mathematics 

strategies and language.  

“Because the textbook does not match exactly, teachers seem to get frustrated. 

Third grade expressed concerns to me about teaching what the book says and 

what we are learning with district-led professional learning. I feel like reassuring 

them they are not alone and what they are feeling is pretty normal and that it will 

be ok, validating their efforts and them as a professional has assisted in their level 

of efficacy in teaching mathematics.”    

Research suggests social persuasion involves being encouraged by a trustworthy, credible 

individual to transform, innovate, and overcome barriers to student success which 

contributes to teacher efficacy (Donohoo, 2017). Donohoo (2017) found the more 

collaborative a faculty the more social persuasion occurs at the collective level.  

The SW Principal felt the specialist availability also contributed to teachers’ 

efficacy. “Her willingness to offer resources, materials, and ideas to try, just contributes 

to their confidence. She cheers them on especially when she sees them trying out 

something new in mathematics or trying something hard for them.” SW Teacher 2 
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described how having the specialist as a resource encouraged her to try new and different 

things with her students with a collaborative inquiry approach (Donohoo & Velasco, 

2016).  

“By having her here and letting me try things makes me feel more like I can do 

them with my kids. Sometimes when you start kids stumble a little or get very 

easily confused, students may ask a question that I don’t have an answer. In these 

moments, I can say, I am going to find that out. I have someone to reflect with 

and support me in these times. I appreciate being able to try the strategies out with 

her first. We rehearse them. It makes me more prepared and confident. She will 

say things like ‘maybe try it this way instead.’ Getting this feedback and ideas are 

invaluable. This would not happen if she was not in her position. Feedback, 

planning, opportunities for rehearsal have made me a stronger teacher and 

contributed to my professional growth.”  

SW Teacher 3 also spoke of how the specialist leads by example and contributes 

to her teacher efficacy. “She is very reflective of her own work and sharing her personal 

experiences with her group. That has helped me to realize how important it is to be 

reflective. Reflection is needed to be successful with students and as a professional.”  

SW Teacher 1 was a first-year teacher with some self-identified insecurities in 

teaching fifth-grade mathematics. She taught in the SWAS classroom for half a year and 

worked as a Title 1 instructional assistant before accepting this fifth-grade classroom 

teacher position. She admitted during the interview that she studied mathematics on a 

nightly basis at home before teaching the daily mathematics lessons to students. Even 
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though the fifth-grade teacher understood how to do the mathematics, she recognized the 

difficulty of teaching it to students.  

“When students do not get it, I struggle. I don’t know different ways of teaching 

them something they do not get. It is when I do not understand what they do not 

understand that I get the most frustrated and feel the most incompetent. The most 

challenging part of teaching mathematics is not understanding what they are not 

understanding. Mathematics is not my strongest suit especially fifth-grade 

mathematics. I know I can do mathematics like I know long division but to be 

able to teach mathematics in ways that students will understand it, teach it with 

the strategies shown on our curriculum resources and maps, I need to study it and 

need help. I am lucky my mentor is right next door and she has taught fifth-grade 

for several years. We collaboratively plan together and work with the specialist 

regularly.”  

  The specialist had shared her own experiences with vulnerability with SW 

Teacher 1. During Marcy’s teaching career, she transitioned from teaching kindergarten 

for several years to teaching fourth-grade students. The specialist found this transition to 

be “nerve-wracking.” She described how she used online resources and the textbook to 

teach herself the night before the mathematics lesson with students. In retrospect, Marcy 

felt being departmentalized in fourth grade was probably the best thing to happen to her 

professional career. Departmentalization allowed her to focus on fourth-grade 

mathematics and was one of the main reasons she chose to take the coursework to work 

on her mathematics specialist certification. Leading by example and addressing 

insecurities contributed to SW Teacher 3’s MTE. Usher and Pajares (2009) found 
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motivation related concepts such as mathematics self-concept, invitation, task goals, and 

optimism correlated with the four sources of MTE: affective states, social persuasion, 

vicarious experiences, and mastery experiences. SW Teacher 3 described how the 

specialist encouraged a learning growth mindset and shared vulnerability,  

“What is it she says? Oh, ‘if you tell yourself you can’t, then you are never going 

to be able to do it. But if you tell yourself you can, then it is just a matter of 

getting it done.’ She always says, ‘You’ll get there, just not right now but you 

will.’ Her reassuring that I can do it even if I’m super-stressed out and thinking I 

can’t do this; I know I can do it. She always reassures me that I can. It is just a 

matter of realizing it is not going to be perfect the first time. You have to practice, 

practice, practice. She is such a support and good at making sure I am confident 

and encouraged.”  

The intertwined dimensions of emotion and cognition (Rodriguez & Fitzpatrick, 

2011) involved learning and teaching mathematics influences instructional decisions 

(Boaler, 2016; Briley, 2013). In regards to Research Question 1, leading by example by 

advocating a reflective growth mindset, sharing stories of vulnerability, willingly 

providing materials and resources, and promoting strategies proven successful even with 

the most challenging students shared between the EMS and classroom teachers 

contributed to MTE in content and pedagogy at SW Elementary School.  

EMS Mathematics Teaching Practice Role from EMS and Teacher Perspectives 

 In regards to Research Questions 2 and 3, SW educators expressed their 

perception of the EMS PL support with the adoption and implementation of effective 

mathematics teaching practices (MTPs) and strategies in connection to MTE 
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development. Early release Wednesdays at SW Elementary School were dedicated to 

grade-level collaboration. Teachers were allowed to work with grade-level colleagues to 

analyze student data, study strategies, and plan lessons. The teachers reflected on ways to 

teach mathematics that support student learning and utilized Marcy in these efforts. SW 

Teacher 3 explained,  

“Any DRT Wednesday, we can invite her but she normally pops in to see if there 

is anything we need or if we have any questions. That is what happened earlier 

this year when we were going over groups and struggling to find acceptable 

independent work during our IMW time. We reached out to her to see if she was 

available and she shows up with laminate cut out examples of all kinds of 

materials and stations we could use with our first-grade students. It was awesome. 

Sometimes she will share what she does with her students and that helps us 

because we have students that she may not see but would also benefit from these 

strategies or activities, if not the whole group than just as a quick start for small 

group time with them. She will share workshop folders from previous years and 

point our resources for our students. She models lessons and strategies for us 

while we are collaborating and talking during DRT. She has been successful in 

presenting ideas to us and I have had her model in my classroom with students. I 

know she has modeled lessons in other classrooms as well. She modeled in the 

first-grade classroom last year around this time.  

SW Teacher 3 shared it was powerful watching Marcy teach her students during their 

grade-level collaboration time. She explained, “Sometimes the way you word one little 

thing can make such a big difference in student learning. Sometimes it comes down to 
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mindset and other times just remembering to use her as a resource.” SW Teacher 2 spoke 

of how invaluable the collaboration was with the specialist when considering her 

struggling students.  

“When I know what she has been doing with them, I can then just continue that 

work in my classroom. It is beneficial to use the same methods, common 

strategies, common language, and even common visuals or pictures with the 

students to lessen the confusion. Sometimes, I ask students to teach me what they 

have been learning with Marcy. They enjoy sharing what they know.”    

From the teachers’ perspective, sharing students strengthened MTPs as well as MTE. 

Educators experienced not only validation of the strategies and language they were using 

with their students but the opportunity to explore alternative approaches and language by 

planning with the specialist and sharing students. Marcy explained, 

“At the beginning of the units, we work on creating a SMART goal, looking at the 

unit tests, and the strategies involved in preparing for the unit assessment. They 

are probably tired of me saying, ‘Have you tried manipulatives?’ I probably sound 

like a broken record. During DRT we talk about strategies. Some grade levels ask 

questions, some grade levels I interject in the conversation if the opportunity 

presents itself, and there are some grade levels I just listen to see if there are any 

ideas that I can contribute to the conversation. Third grade is really good about 

asking for ideas and manipulatives. We even purchased them some fraction 

manipulatives this year.”   

MTPs implementation involves educators establishing mathematics learning goals, 

implementing reasoning tasks that encourage problem-solving, connecting multiple 



ELEMENTARY MATHEMATICS SPECIALISTS’ CONTRIBUTIONS  160 

representations, and building procedural fluency from conceptual understanding 

(Almarode et al., 2019; Huinker & Bill, 2017; NCTM, 2014). SW principal echoed these 

grade-level MTP implementation expectations with by highlighting the importance of 

data,  

“The math specialist works with teachers to support their mathematics instruction. 

She is all over the data review process and I think she does a great job of listening 

for how she can support, jumping in when there is a lull, answering questions 

when teachers have them. She is very responsive if teachers contact her directly 

with a need. She also helps me with the data. For instance, if we have a new kid 

moving in and we are concerned about grade placement and I need data, she helps 

me with that. If we need to do assessments in two different grades, I can count on 

her to help with that because we want kids to be successful in mathematics and if 

they’ve missed a lot of school, we have gone back a grade with some kiddos.”  

The teachers shared they felt the specialist was readily available at all times. All of the 

respondents thought the specialist was a great listener and responsive to teachers and 

students. Each teacher spoke about the supports slightly differently but all three 

mentioned possessing a positive growth mindset, planning with rehearsal, and reflection 

as key to their personal success of effective MTP implementation resulting in student 

success.  

Typically, the DRT Wednesday meetings at SW Elementary were completely 

teacher-driven. Occasionally, the release time started with a short faculty meeting 

involving a more formal PL mini session. According to the SW Principal, sometimes 

there was specific information that needed to be shared during the grade-level DRT and 
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collaboration time. The EMS shared an example of meeting with third, fourth, and fifth-

grade teachers to talk about upcoming state assessment practice and performance event 

changes to the test form. The newer form of performance events would require more 

intentional higher-level thinking tasks for students to engage to have success on the state 

assessment. Teachers were planning specific tasks to use with students that addressed the 

expectations in the current unit of instruction but also could provide students the 

opportunity for feedback on their critical thinking skills.  

According to Thames and Ball (2010), subject matter knowledge and pedagogical 

content knowledge is strengthened when the study of mathematics content teaching is 

closely situated with everyday contexts. Marcy shared the importance of consistent MTPs 

and her challenge of helping students to learn mathematics. 

“Students focus on answer getting instead of thinking. They want to be fed the 

answers. To get kids to talk about mathematics and reason about it and come up 

with answers on their own without just regurgitating the teachers’ ideas takes a 

huge shift in instruction for our school. That is where I see a lot of kids, not just 

the kids I teach, but all students struggling. They still do not like the reasoning 

piece. Every kid, even those who typically get it, if you ask them a higher-level 

question, one that requires thought and some reasoning, they just sit there and 

stare at you. Letting students struggle a little bit with information is not the norm 

for our school. We try to save them quickly and move on which results in kids 

who just wait for the answers or accepting someone else’s answer instead of 

engaging in the thinking or work themselves.”  
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The MTPs propose teachers implement tasks that promote reasoning and problem 

solving, pose purposeful questions, support productive struggle in mathematics as well as 

elicit and use student evidence of student thinking (Huinker & Bill, 2017; Hattie et al., 

2017; Lampert et al., 2010; Lampert & Graziani, 2009). Shifts in instruction to 

incorporate these practices and others would require content and pedagogical specific PL. 

Continual learning and growth were mentioned by each of the respondents. Marcy 

explained,  

“I think we are all still learning. Being open to continue to educate yourself and 

find different resources, not just for the kids but for yourself, is important. 

Learning from your lessons. Did it go well? Did it not go well? Why? That 

reflection piece is so important. I do not know anyone that can say, ‘I know it 

every time.’” 

This open-mindedness for continual learning and improving MTPs was again mentioned 

by SW Teacher 3 as she discussed the importance of being flexible and academically 

responsive to students.  

“I like the fact, which also sometimes makes me nervous, that you can teach a 

lesson in so many different ways with different manipulatives and setting up 

different stations. Teachers can be creative with how they teach lessons and every 

student has their own way of reaching their conclusion, maybe it is by drawing or 

reading a different story problem or making connections. It is just a never-ending 

way of approaching a lesson design. Different students connect with the material 

or the curriculum in different ways and find their click and how they best learn 

the standard or expectation.”  
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From the educators’ perspective at SW Elementary, improving MTPs and improving 

mathematics strategy implementation was a mutual responsibility among SW educators 

and a joint endeavor contingent on student engagement, interaction, and success.  

Attributes of Effective Mathematics Strategy Implementation 

 In regards to Research Question 4, educators indicated approaching mathematics 

strategy implementation from an exploratory, inquiry approach was most effective when 

combined with the coaching process at SW Elementary. Marcy expounded,  

“One-time last year I modeled an instructional routine in one of the fourth-grade 

classrooms. We had just come back from a workshop and I wanted to try the 

routine out with a class of students. The kids loved it. It went really well, so well 

the teacher and I wished we had videotaped it. The students were engaged in the 

questioning. She does the routine all of the time now and I think it was because 

we had such good success with it. My modeling on that one stuck with her. I also 

worked with a fifth-grade teacher this year. I do not know the outcome of this yet. 

She reached out to me about fractions. I went in after school and worked with her. 

I explained I can’t sit down with you in an hour and explain everything you need 

to know about teaching fractions but I shared with her some resources and how 

she could use the unit maps. I told her if she needed help with a particular lesson 

to text me and I’d meet up with her before school or even before the lesson. She 

seemed receptive to this type of support.”   

Vicarious experiences such as modeling a lesson or dialogue between colleagues have 

been shown to contribute to MTE (Bandura 1977, 1982, 1997; Donohoo, 2017; Goddard 

et al., 2000; Goddard & Goddard, 2001) and are likely to increase MKT (Ball & Forzani, 
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2010; Ball et al., 2005; Ball et al., 2008) when grounded in everyday practice. SW 

Teacher 2 described how the specialist assisted her in using partial quotients to teach long 

division through vicarious experiences.  

“I think when we first started doing long division with number bonds, I was 

super-confused. She came and taught me like I was a student. Just watching her 

do it and me trying to learn how my kids would be learning how to do it, in a way 

that would be much more meaningful for them.” 

 While the respondents of SW Elementary thought they met frequently with 

Marcy, the specialist shared she did not think teachers reached out to her enough. She felt 

many of the interactions were by happenstance. For example, the extra manipulatives 

requested for third grade had been requested as a point of contingency with the Teacher 

Advisory Committee (TAC) Chair before the request found its way to the specialist. In 

another instance, Marcy happened to have a conversation with one of the TLs while the 

TL team was planning an upcoming mathematics PL session. Marcy began to share ideas, 

suggestions, and resources. Marcy felt frustrated that she was not included in the 

planning from the onset and that the team had not reached out to her immediately. When 

confronting her administrator about concerns of being excluded in the PL planning, the 

principal said she knew Marcy was busy and felt the TLs could handle it. Marcy 

eventually became an intricate part of the planning and delivery of the PL session but 

again felt it was just by chance.  

“I have had so much training and have so much information to share. Just drawing 

on the one teacher leader I was working with for the fluency professional 

learning. The teacher is like, ‘Oh my gosh, I am overwhelmed with the amount of 
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information you gave me’ and I gave her like a third of what I could offer and two 

ideas were from the curriculum planning maps. I plan to go to the unit maps 

during the upcoming PL session and point out the quote about fluency and try to 

draw them back into that again.”   

Marcy mentioned, “Reaching teachers that don’t reach out to you is difficult.” Because 

coaching is more collaborative than directive (Yopp et al., 2011), Marcy expressed 

concerns about reaching teachers who she felt needed more assistance with effective 

strategy implementation. Assessing and understanding teachers’ needs while attempting 

to shift instructional practices and strategies is essential for effective instructional 

coaching (Hull et al., 2009). Knight (2007) emphasizes the importance of enrolling 

teachers into the coaching dynamic by inquiring into teachers’ interests and giving choice 

to the teacher on what to target coaching and support from the EMS. At SW Elementary 

the attribute of effective strategy implementation was measured by student success as 

evidenced during DRTs.  

Teacher Learning and Professional Growth  

  The work of the specialist includes on-the-job continuous PL in the form of team 

coaching during DRTs, one-on-one coaching upon requests, and occasional formal PL 

sessions. The principal spoke highly of how at the beginning the “specialist artfully 

focused her coaching by requesting to come in and learn from the teacher.” These 

classroom visits provided Marcy the opportunity to see the teacher-student interactions 

and how she might be able to offer support. She partnered with teachers by “trying out 

instructional strategies.” Marcy requested opportunities to try instructional routines with 

bigger groups of students than the group of six that she pulled for intervention. As a 
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result, the principal noticed more teams requested her guidance and were asking for her 

to model or work with them on Wednesdays.  

“She tries to coach on Wednesdays when she doesn’t have scheduled groups but 

occasionally, especially with SWAS, it may be a different day. The SWAS 

schedule is so unique. We do some trading out so she can do that modeling or 

observe. Sometimes she will go into the classroom and just pull a small group and 

model in the classroom. This occurs during regular mathematics and IMW time. 

Modeling is so beneficial to the teachers. It is much more engaging in a live 

lesson. Videos are helpful and we are grateful, glad we have them. We just have 

so many videos in our district though, required videos by a certain day. It is 

helpful to see lessons live, in action with kiddos, their own students” according to 

SW Principal.  

 SW Teacher 2 also shared insight into how seeing mathematics teaching in action 

helped her professional growth and understanding.  

“Seeing it in action helps a lot. Having someone come in and do a task, strategy, 

or even lesson with my students builds my confidence to try it. When kids 

respond positively, I want to do more. Getting that feedback from students 

encourages me to keep wanting to expand upon the strategy or whatever it is. 

When my students do not respond positively, I have others who have had success, 

like my teammates and the specialist that I can problem solve and collaborate. 

The specialist assists me in figuring out ways to make it work better for me and 

my students.”  
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Being cognizant of the diverse learners in a classroom with unique backgrounds, 

interests, and learning needs and examining various mathematical concepts through the 

lens of the learner is critical PL situated in the work of teaching (Ball & Forzani, 2010; 

Huinker & Bill, 2017; NCTM, 2014). High-quality PL is data-driven and classroom-

focused (Learning Forward, 2015). SW Teacher 1 echoed Marcy’s contributions to 

professional growth and learning.  

“Just recently she did a professional learning session about our IMW time and 

how it could be structured more effectively. She shared resources that could be 

used. She reviewed what is meant by fluency and how we can help add some 

different fluency tasks into IMW that aren’t like ‘here’s a timed test.’ So trying to 

teach that fluency is not just doing things quickly.  

SW Teacher 3 was a TL involved in the planning for the fluency PL session. 

“Almost every grade level was looking for ideas to strengthen fluency during 

IMW time. We had 30 minutes of PL. With the help of our EMS we, the teacher 

leaders, put together a slide show. Then, she said, ‘you know it may come better 

from me’ and as a team, we agreed. So she has really helped us out with just 

giving us resources and providing us just professional development to kind of sit 

back and reflect ‘oh my goodness, I have not been doing that.’ It may just be 

simple ways to integrate what we were already doing and not going this is 

completely not working but these are some ways to make the time more effective 

and these are ways to incorporate and strengthen fluency within your stations, 

small-group, and whole-group times. We reflected on how IMW time went during 

the first semester and the changes we would like to see happen for the second 
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semester by grade level. She helped us distinguish what we want for the workshop 

time and what we need for the mathematics workshop.” 

By considering job-related issues, adults orient themselves to PL (Swanson & Holton, 

2009). Collaborative planning and evaluative processes can promote self-efficacy and 

self-engagement as learners (Samaroo et al., 2013). Effective PL is not a one-time event 

but is sustained over an extended period (Darling-Hammond et al., 2009).  

 During the interview, SW Principal described the work of the specialist by 

highlighting Marcy’s work as a mentor of new teachers, pulling small groups for Tier II 

and Tier III interventions, and working with teachers on Wednesdays. Later in the 

interview, she mentioned Marcy’s involvement with more formal PL sessions. 

“The EMS does provide professional learning. Sorry, I should have said that. She 

helps provide PD. She is not a designated teacher leader with the extra pay or an 

official title per se but she is just kind of a pseudo teacher leader because of our 

focus on mathematics professional learning. She doesn’t come to our teacher 

leader meetings or get the stipend, but we often meet with her or talk to her about 

something and she’ll take a portion of it. She provides PL at faculty meetings and 

at the beginning of Wednesday DRT when we have brief PL before meeting as a 

grade level.” 

In their research Campbell and Malkus (2011), found EMS, content-specific teacher 

leaders can have a positive effect on student achievement if the knowledgeable coach and 

instructional leaders, such as principal and TL team, work together in assigned schools. 

SW Teacher 2 thought teachers had developed confidence in the specialist and had 
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respect for what she was suggested and the resources she offered. She shared the 

practicality of social persuasion within SW Elementary.  

“They (strategies) work. A lot of teachers want to see outcomes before trying 

something. They hear from other teachers how it worked and it grows. I went to 

the specialist with this and we tried it and it worked so maybe you should try this. 

I think this helps build efficacy while she builds rapport and respect.” 

 The educators felt that Marcy influenced others by sharing student success and 

student growth with some of the most challenging, low performing students in the school. 

SW Principal shared,  

“She has had a positive influence on mathematics education at our school. We are 

fortunate to have a direct resource in the building so we can have that 

commonality of our students. Sometimes I notice discussions between what she is 

doing with her intervention curriculum and resources used in her small group and 

how it applies to the classrooms or how kids are transferring those skills. It helped 

teachers to see if kids are making gains.”  

SW Teacher 3 thought without constant support and regular check-ins it would be easier 

to go back to former ways of teaching practices or strategies.  

“For me, I would not have the expansive mindset that I have. Her constantly 

coming in and asking where we are and what we might need, forces us to plan and 

reflect which is great. In a way, it provides some accountability but it is non-

threatening non-evaluative accountability. It is creating accountability to each 

other. It is time for us to really reflect in the moment. It is so non-threatening like 

we are supporting each other so I mean it is almost like she is an extra teammate 
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for us and she cares how things are going. Her check-ins force us to really make 

sure we are being reflective of how we are teaching mathematics and doing 

mathematics workshop. She provides consistency and is an extra person to keep 

our work moving forward.”    

Teachers’ personal affective relationship with mathematics, the beliefs teachers 

hold about their teaching capabilities, and the perceptions teachers hold about student 

capabilities influence their approach and understanding of mathematics pedagogy and 

teaching (Briley, 2012; Klassen & Tze, 2014; Klassen et al., 2011; Knoblauch & Hoy, 

2008). SW Teacher 1 described her relationship with mathematics.  

“Honestly, at the start of teaching first-grade, mathematics was not my favorite 

subject. It just wasn’t. Reading and writing involved so much more creativity and 

I really loved teaching them. I still do. But I feel like the EMS’s demeanor, her 

constant ability to be a constant learner has impacted me to feel like I can 

constantly do that, I can try something new. In the process, I realized how much 

fun you can have teaching mathematics and how mathematics doesn’t have to be 

all this pencil on paper. Just having all these hands-on experiences and seeing the 

results with students. It’s like ‘wow.’ You come from not knowing the number 

five to now saying ‘oh this is my five and some extra ones so I see eight because 

two is missing from the ten frame.’ It can be amazing to witness. Just seeing their 

ability to understand even just number sense in general in first grade with all of 

these fun ways of approaching the lesson. It is not here are the numbers, here is 

what I want you to draw, and this is how you find the answer. So I think just 

having Marcy teach and reinforce a lot of these different hands-on strategies as 
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well as the district providing some of those experiences and just seeing the results 

our kids are producing you are like, ‘oh my goodness I cannot believe how far 

you have gotten in two weeks’ or whatever. Students can have good mathematics 

discussions with one another. Working with the specialist has impacted my beliefs 

and now I feel a lot more excited about teaching mathematics and more 

confidence to try different things. I did not experience mathematics this way when 

I was in school and there was a part of me that really doubted if kids could learn 

mathematics this way. I wondered. I think these kids have a better understanding 

of mathematics than I ever did when I was in first grade and how awesome that is 

for them.”  

Personal struggles in mathematics learning may contribute to better student empathy in 

their struggles and successes of mathematics learning (Swars, 2005; Zager, 2017).  

SW Teacher 3 thought Marcy’s personality contributed to her success as a 

specialist. “Her demeanor, her being a veteran teacher builds trust and makes her 

approachable. She is calm, non-threatening, and readily gives friendly reminders. She 

presents ideas so naturally and calmly. She builds connections and lets us know she 

cares.” The principal described Marcy’s intuition for offering assistance and support.  

“Even if they don’t ask, she’s kind of one of those that can just know or have the 

inclination that somebody might need some support with something and go offer. 

She does not force herself upon somebody but she will if I say I need her to do so. 

This is not very often but when I request her to meet, plan, or even model for a 

teacher, I always want to know how it goes. I want to protect the coaching 

relationship but on occasion when I know a teacher is struggling, the EMS can be 
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a support for them and their students. While her job has a lot of responsibility and 

intricacies to it, she being a teacher in the building she knows the high 

expectations we have and the kind of history of the staff and students and what 

they are going through. She remembers what it was like. I hired her so I know she 

knows. We have a history together. She knows we try to take care of one another 

and picks up the slack when needed. She is respected in that she taught both grade 

levels kindergarten and fifth and now she teaches all six grade levels. She is kind 

of a superwoman to the teachers and me.”  

By modeling the need for continuous learning in mathematics content strategies and 

pedagogy, the development of a positive mindset by overcoming personal insecurities, 

and the curiosity to explore various instructional strategies and MTPs, Marcy contributed 

to the development of MTE in both teachers’ mathematical pedagogical and content 

knowledge.  

Case 5 Central Elementary 

Central Elementary had 16 elementary certified classroom teachers educating a 

total of 363 elementary students at the time of the study. The specialist, Barbara, worked 

with 45 students with two groups at the third through fifth-grade levels and one group at 

the first and second-grade levels. While Barbara had 10 years of teaching experience 

overall, she taught fifth-grade only one year at Central Elementary before becoming 

employed as the EMS. At the end of the 2018-2019 school year, two years after Barbara 

accepted the EMS position, the principal at Central Elementary retired and a new 

principal was hired. The new principal had worked as an Administrative Intern at a 

different elementary school building the year prior but was a new administrator to Central 
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Elementary. Additionally, Barbara had started the 2019-2020 school year on maternity 

leave while the new administrator was becoming acclimated to the school. During 

Barbara’s maternity leave, the school did not employ an EMS substitute teacher.  

The newly hired Central Elementary principal shared during the study interview 

that much of her teaching experience was in the field of special education. She was not 

confident in the new mathematics learning strategies but was open to learning. She 

shared, “mathematics is not my specialty.” While she admitted mathematics learning and 

teaching can be challenging, she felt the teachers at Central Elementary were doing a 

great job of explaining the mathematics, building number sense and utilizing the agreed-

upon common mathematics strategies and models. She recognized the greatest challenge 

of teaching mathematics was convincing students that it was alright to make mistakes and 

that getting children to change their mindset about mathematics. According to the 

principal, most children at Central Elementary think mathematics is hard and to be 

successful a person has to be really smart. She explained teachers work to help kids 

understand they need to be successful in mathematics and will use it. Once students learn 

mathematics strategies, it is important to help them to continue to practice their skills. 

Central Elementary principal described the enjoyment of watching students make 

connections and participate in mathematics lessons. “I think once they get some strategies 

and connect them with what they have learned in previous grades, they grow confidence 

and can see mathematics as being fun. This confidence grows as students take advantage 

of knowing how to solve problems in multiple ways.”  

As Central Elementary principal was still learning the dynamics of the school and 

adapting as the instructional leader of Central Elementary, she found starting the school 
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year with the mathematics specialist on maternity leave to create additional challenges for 

sustaining previous work in the subject area of mathematics. The EMS agreed that the 

school seemed to experience a disruption to the progress they had been making which she 

did not know if it could be attributed to her absence, new leadership, or a combination of 

both. Instructional leaders' perception of mathematics teaching and learning directs their 

interactions and discussions with teachers which indirectly influences teachers’ 

instructional decisions (Burch & Spillane, 2003; Carlson et al., 2017; Nelson & Sassi, 

2005). West (2017) contends that while every school culture is unique and adaptive, the 

EMS assists in making sense of the culture as well as mediate the principal’s role in 

shaping the culture and work of mathematics learning in the school.  Central Elementary 

teacher respondents also alluded to the change in leadership and EMS absence created 

some disconnections and insecurities with the direction of mathematics instruction.  

Contributions to Mathematics Teacher Efficacy 

In response to Research Question 1, Central Elementary educators expressed 

student success, grade level experiences, learning together in PL situations, vertical 

teaming, and strategy implementation supports as contributors to increased MTE in 

mathematics teaching and learning. Barbara explained how sharing students allowed 

teachers to see success with certain mathematics strategies and encouraged the use of 

strategies with other students. According to respondents, students who were working with 

Barbara shared their newly learned strategies from their small intervention groups while 

participating in their class whole group lessons or IMW time. Students were showing 

progress in their number sense, flexibility, and understanding of mathematics which 

persuaded teachers to try the strategies with more and more students. Ultimately, this 
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social persuasion from the students but instigated by the specialist contributed to the 

MTE (Bandura, 1977; Hoy & Spero, 2005; Donohoo, 2017).  

Student success was a prominent indicator of MTE at Central Elementary. Central 

Elementary EMS added,  

“When students are reasoning and sharing their ideas and you have different types 

of students in your classroom who have new and different ideas, teachers begin to 

see the way students are thinking. I think teachers are more willing to listen to 

those ideas now and have a sense that we can do this now versus before when we 

would shut students down because it was not the procedure we were supposed to 

be working through. I think teachers now have a sense that everyone can solve 

mathematics problems through reasoning”   

 Central Elementary interview respondents also agreed grade level experience 

played a key part in building confidence in teaching mathematics. Experienced teachers 

could anticipate students’ responses and behaviors. Being able to anticipate how students 

may respond allowed better preparation for whole group discussion and strategy 

implementation. Central Elementary Teacher 1 explained,  

“I can’t speak for everyone, but I know several teachers who recognize the 

agreed-upon common strategies like partial products, partial quotients, number 

bonds, even conceptual subitizing are so different than how we learned 

mathematics or how we have taught before. The approach and concepts take time 

for us to become confident with and typically we would not want to introduce a 

strategy, approach, or concept to students before fully understanding it ourselves. 

The specialist helps us gain that confidence to try it out with students. The more 
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experience you have with this with your grade level group of students, the greater 

your confidence grows.”  

Anticipating student responses was acknowledged in the literature with the key MTPs of 

facilitating meaningful discourse and posing purposeful questions (Huinker & Bill, 2017; 

NCTM, 2014). Questions can be used to elicit student thinking. Kazemi et al. (2009) 

explained how incorporating ambitious MTPs entailed teachers not only anticipating 

student responses but responding to student behaviors as they engaged in mathematics 

learning. Central Elementary study participants thought possessing grade-level 

experiences and knowledge of previous groups of students gave teachers the advantage of 

knowing how previous groups of students responded and behaved. Grade level 

experience allowed teachers to gain knowledge of typical student responses as well as 

ways to pose the questions or tasks to elicit student thinking in meaningful ways. 

Expertise develops through acquired knowledge and experience (Swanson & Holton, 

2009). At Central Elementary, educators recognized, grade level experiences, learning 

together in PL situations, vertical teaming, and strategy implementation supports as 

means to increasing MTE in teaching and learning mathematics.  

EMS Mathematics Teaching Practice Role from EMS and Teacher Perspectives 

 The combined perspectives of Central Elementary educators regarding Research 

Questions 2 and 3 address the perception of the EMS supports in the adoption and 

implementation of effective mathematics teaching practices (MTPs) and strategies in 

elementary classrooms in connection to MTE development. The study participants at 

Central Elementary described Barbara as an instructional partner. Knight (2019b) posits 

the importance of partnering with teachers as a means to empower teachers and 
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strengthen their practice implementation in ways that ensure positive changes in student 

learning and well-being. Central Elementary Teacher 2 shared how Barbara provided lots 

of valuable resources during her first few years as a specialist.  

“Barbara created these grade-level performance events and shared them with all 

of us. They are on the computer. I do not know if the other grade levels are using 

them, but we uploaded them to Google Classroom and I have been having my 

kids do them. They are a great way to assess student thinking and communication. 

Barbara created several of my IMW games so I have these bags that she has made 

from our mathematics series. She made these mats for me to use with students 

also. She provides manipulative and the ways they can be incorporated into 

lessons. If you tell her something you need, she will get it or create it for you. If I 

have a struggling student and I describe what I am doing, she will give me a 

slightly different spin on it. Sometimes it is just a small subtle change but it makes 

the student more successful. She has been a great resource for me in that way. She 

also keeps all of the resources and ideas linked on the Central Elementary 

mathematics landing page including new mathematics websites to check out.”  

Being responsible for the teaching of all of the subjects for an elementary grade-

level involved numerous emails, discussions, and collaboration. Central Elementary 

educators discussed how inundated they were with information and could easily become 

overwhelmed. From the teacher's perspective, Barbara provided consistency in 

mathematics teaching practices and instructional improvements. Each mathematics unit 

of instruction focused on particular standards and expectations. The teachers used those 
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expectations to create lessons designed for particular learning targets. Central Elementary 

Teacher 2 described how mathematics teaching had gradually changed for her. 

“Honestly, when I first started teaching second-grade, it was not like common 

core and I did not have my students breaking numbers apart to operate. I taught 

the way I learned which was very procedurally. I did not focus on number sense 

but just asked students to follow a certain procedure or routine. I have completely 

changed my way of thinking about mathematics because now I see how powerful 

it is that they’re able to manipulate numbers without using their fingers and being 

able to actually understand what the number means. They are able to break down 

the numbers which involve completely different strategies than the way I taught 

during my first year in second grade. I didn’t understand it and to be honest I 

didn’t want to take the time to understand it. I just wanted to teach it the way I 

understood. Now, I can see value in going back and taking the time to break those 

numbers down, put the tens together, put the ones together, and regroup. I know 

the value of using manipulatives to model. That was hard for me too. I had taught 

fourth grade and you get away from using manipulatives with older students 

because of all the topics you have to teach. You may use them randomly here or 

there but not regularly. In second-grade, I mean we are using them daily. They are 

just an arm’s reach away. We have them everywhere and are always available to 

students. The kids know where to get them. We are constantly using them. A lot 

has changed in my own teaching. Just being able to you know physically show 

them how things are done.”   

Central Elementary Teacher 1 disclosed,  
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“The specialist influences beliefs and practices about mathematics teaching and 

learning by serving as a model for all of us. She definitely reinforces the district 

PL and the importance of conceptual understanding because every time we work 

with her she goes right back to that. I know her work with students focuses a lot 

on conceptual understanding with concrete models and you can see their growth. 

That helps us as a staff to lean more towards doing everything concrete before 

abstract.”  

Vicarious experiences of watching the consultant work through problems, the 

specialist talking through the various methods, or watching other teachers implement 

particular grade level strategies were discussed as contributors of not only MTE but 

MTPs implementation at Central Elementary. Central Elementary Teacher 1 shared that 

Barbara would come into their classrooms during mathematics and model strategies with 

her students.  

“At the very beginning of last year, we were struggling in planning mathematics. 

We were trying to follow the textbook but we didn’t feel like it was like the 

professional learning we had attended or what we wanted it to look like. The 

principal came in and watched my mathematics class and asked about our 

planning and what it looked like. She pretty much asked if we needed assistance. 

We agreed that we would love that. Barbara started coming to our meetings and 

helping plan and she mentioned that she had a certain amount of time that she 

needed to be in classrooms. She offered to come in and at different times she 

would model or if I was kind of stuck teaching something like I didn’t know how 

to explain it in another way, she would jump in and kind of take over which was 
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extremely helpful. She would go around to all three of our classrooms on our 

grade level and assist. One teacher had a challenging group so I think she kind of 

stayed with her more often and co-taught with her more frequently.” 

From the educators’ perspective at Central Elementary, improving MTPs and 

mathematics strategy implementation was a joint endeavor mediated by leadership and 

relationships. 

Attributes of Effective Mathematics Strategy Implementation 

 In response to Research Question 4, strategy implementation through social 

persuasion was proliferated throughout Central Elementary. The interview respondents 

spoke positively about changing their mathematics pedagogy by working with a national 

consultant and having the specialist to support their instructional changes. Central 

Elementary Teacher 3 explained,  

“Before I use a strategy with my students, I have to practice it a few times. Even 

then I find that sometimes it does not go the way I had hoped or intended. If I try 

it and it doesn’t work, the specialist is going to help me through it. She advises me 

on what to try next, how to ask the questions to get what I want from my students. 

She always seems genuinely excited when people are using what she has to offer. 

She really is willing to help with whatever she can.”  

When PL is coupled with instructional coaching support there is an increase in 

implementation and improvement (Joyce & Showers, 2002; Tschannen-Moran & 

McMaster, 2009). The EMS support of strategy implementation was discussed by Central 

Teacher 2 as a means of having more students being successful.  
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“I feel like my students make big gains and when I look at where they are when 

they come to me and where they are at the end of the year, I can see the strides 

they have made. I feel like they feel success and when they feel success, I feel like 

I’ve done what I needed to do. There is always room for growth, so I do not ever 

feel like I am doing enough but I always do everything in my power to help a kid 

progress in their mathematics.”  

Central Elementary Teacher 1 was less confident in her teaching of mathematics but also 

attributed her efficacy to student success,  

“I feel like each year it’s better for sure. I feel like my kids last year left with a 

better mathematics knowledge and foundation than the year before and I feel like 

this year my kids are already farther in their understanding than my kids last year 

were at this time.”  

Central Elementary Teacher 1 also mentioned how she reached out to the specialist 

anytime she was needing new ideas or a different approach to teach a concept. She 

specifically shared how her students were struggling with two-digit by two-digit addition 

and Barbara was able to share ideas and options for her to try. The study participants felt 

Barbara was approachable and always willing to assist. Providing teachers time to learn, 

practice, implement, and reflect upon mathematics teaching practice creates space for 

teachers to make fundamental and enduring changes to their instruction (Hall & Simeral, 

2015). Central Elementary educators attributed on-going PL as a key contributor to their 

strategy implementation efforts.  
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Teacher Learning and Professional Growth   

Barbara is part of the TL team at Central Elementary. Central Elementary Teacher 

1 discussed how she felt Barbara was perceived as a colleague but also a leader. 

“I know she is part of the Teacher Leader Team so I feel like people know they 

can go to her with questions. We are comfortable with her coming into our 

classrooms and knowing she is here to support us. I know the first few times she 

came in it made me a little anxious and was kind of awkward. But she is so 

supportive. She is never like criticizing you. Instead, she is nice and positive and 

offers great ideas or strategies that will help your teaching. These ideas are always 

just suggestions, just some options to consider. She is not evaluative.”  

The principal described how the specialist assisted vertical team discussions but 

also planned mathematics curriculum night. Central Elementary hosted a mathematics 

curriculum night in the fall. Two teachers from the vertical team served on the 

mathematics night planning committee with the specialist. The committee was 

responsible for coming up with the theme and planning the logistics for the evening. 

Barbara coordinated and delegated the evening activities.  

Additionally, the specialist offered voluntary PL sessions after school once a 

month as well as joined the grade level collaboration and DRT meetings on Wednesdays. 

Barbara felt some sessions were better attended than others but even if only one teacher 

attended, she felt she was making professional growth contributions. Barbara met with 

the teacher groups at least once a month but would also join the grade levels during DRT 

upon request. Occasionally Barbara would present a mini-PL session with the whole staff 
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on Wednesday before they broke out into collaborative groups. Central Elementary 

Teacher 1 explained,  

“Not only is she there if anyone has questions or if anyone’s wondering how to 

teach something but also like through our grade-level meetings or even in our 

school professional learning we get exposure to the district led professional 

learning and then again in a different way with the specialist. I think that helps 

reinforce effective strategy implementation and mathematics teaching practices. 

Last year, we worked on vertical mathematics teaming. We wanted to figure out 

what we wanted kids from the previous grade knowing when they entered our 

grade and what they should leave knowing. Barbara printed out all of the 

standards from each grade level and kind of went through them with us and then 

we discussed how well our expectations aligned with the standards. For instance, I 

mentioned that it would be helpful if all my kids came in knowing numbers up to 

100 but she showed us that the kindergarten standard was operating within 20 

which was surprising to me.”   

Effective mathematics instruction is contingent on teachers’ understanding of the 

mathematics they need to teach (Thames & Ball, 2010) but also how student mathematics 

learning progresses and develops across the grades (Daro et al., 2011; Sztajn et al., 2012). 

Interview respondents emphasized how the vertical articulation of grade-level 

expectations facilitated by the EMS was essential to their mathematics pedagogy and 

content knowledge.  

Attending each grade level meeting and talking through the strategies was 

mentioned by the study participants to be incredibly helpful. Teachers at Central 
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Elementary tend to be more open with their concerns and ask more specific questions in 

the more intimate settings than a whole faculty PL session according to the respondents, 

EMS, and building principal.  

Central Elementary Teacher 1 attributed PL as a key factor in her success. 

“I would say professional learning has had a big impact on trying new 

mathematics strategies. Every time I attend professional learning including the 

summer curriculum summit session, there is always something new that I am like, 

‘Wow, I love that idea.’ Then it builds up my confidence when I take it back to 

my kids and you can see how it works and why it works. It makes you want to do 

more, want to learn more. I have learned even with my students that have some 

learning gaps when I work with them one on one or in small groups with the 

manipulatives, it is crazy how quickly they pick up on the mathematical ideas. It 

definitely works. However, I think I would be more reluctant if we did not have 

the encouragement from the principal and the specialist to try these new ideas and 

discover how well the students respond.”  

According to the literature, teachers find meaningful and purposeful collaboration to be 

the most valuable form of PL (Darling-Hammond et al., 2009; Horn & Little, 2010; 

Kazemi & Hubbard, 2008). The literature also suggests that positive working 

relationships ensue greater instructional consistency, willingness to try new ways of 

teaching, and more open communication of sharing practices (Horn & Little, 2010; 

Huinker & Bill, 2017).  
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Central Elementary Teacher 2 attended PL sessions with the EMS as part of the 

Mathematics Learning Cadre and felt this experience contributed to her willingness to 

reach out to the specialist. 

“I feel fortunate I’ve gone through the mathematics professional learning with 

Barbara. We work closely together. She’s bringing things to me and I am bringing 

things to her. I don’t know that other people necessarily have that relationship just 

to be completely honest. I don’t know that they lean on her and it’s not that she’s 

not available for them. I just don’t think people completely understand what kind 

of help she can provide. I have always kind of used her in that way. By going to 

professional learning together we naturally built that relationship and I don’t 

necessarily think some of the other teachers draw on her expertise as much as they 

could. Honestly, just being able to spend time with her outside the norm, you 

know when you are sitting next to someone in PD, you start talking about 

children, experiences, your natural life. So you feel like you have a greater bond 

or more of a relationship. When you have struggling students, it’s like ‘hey I want 

to get your idea on this or this is what I am thinking, what do you think?’ That 

kind of relationship makes you feel more confident going to the specialist and I 

know she has more tools and knowledge, strategies or approaches that I may not 

have or may not think of at the moment. That doesn’t make me a bad teacher and 

I sometimes think others who do not have that relationship feel if they reach out 

for ideas or assistance, they are not a good teacher. If you don’t have that 

relationship with her, you might not necessarily know how great she is and how 

she can support you.”  
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Central Elementary Teacher 3 also spoke about Barbara’s support in on the job PL.  

“She just seems to always have new ideas. She emails stuff out and shares 

resources through the Central Elementary landing page. She is very organized and 

links everything to this document. Everything is always up to date. She’s adding 

new resources and new ideas all of the time. I feel like she always has the latest 

ideas that are out there. So if there is anything that I am not sure about like the 

best manipulative to use or the best method to teach a topic, I go to her and she 

directs me to what she knows and where it is linked on the page. I feel like she is 

always current on the standards we are teaching and the unit of instruction. She is 

always looking for ideas for all of those standards for each grade level.”   

Collaborative support grounded in classroom experiences constructed from everyday 

work related to student learning issues create an optimal opportunity for sustained 

transformative PL (Donohoo, 2017). McGatha (2009) reinforces the need for a clear 

vision of effective mathematics teaching practices and student success criteria as an 

impetus of effective PL supported by EMS coaching. Central Elementary respondents 

highlighted learning together in PL situations, grade level experiences, student success, 

and vertical teaming as EMS supports that contribute to MTE while developing deeper 

MKT. 

Cross-Case Findings  

 The research interviews yielded qualitative information as self-reported by the 

study participants about their relationship with mathematics, mathematics teaching, and 

the work of the EMS. The information was further sorted by case with an empty table 

shell (Miles & Huberman, 1994 as cited in Yin, 2018) to reveal commonalities that might 
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exist among participants across the cases. Synthesized answers from each case study 

were analyzed and compared in reference to the guiding research questions. Several 

themes were extrapolated from the cross-case comparison supported by the collected 

qualitative data. These themes led to results for the key research question and sub-

questions specific to this bounded cross-case study:    

How does professional learning (PL) support in mathematics knowledge for teaching 

(MKT) and pedagogy provided by the elementary mathematics specialists (EMS) 

contribute to mathematics teacher efficacy (MTE) among K-5 educators in a public, 

urban Missouri school district? Additional three additional sub-questions to this study 

included: How do EMS perceive their role in the adoption and implementation of 

mathematics teaching practices (MTPs) and strategies in the classroom? How do 

elementary teachers perceive the role of mathematics EMS and their support to adopt and 

implement effective mathematics teaching practices (MTPs) and strategies in 

classrooms? What do educators see as the attributes of effective mathematics strategy 

implementation as it related to their learning and professional growth?  

The interview respondents provided evidence of mentioned contributions to MTE 

when discussing their thoughts on the provided PL EMS supports. These insights were 

compared to the research presented in the literature review. From the responses, key 

findings were established in the cross-case comparison and contribute to solutions to the 

research questions. There were five essential findings elicited from the cross-case 

comparison as illustrated in Table 5.  
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Table 5   

Essential Findings from Cross-Case Comparisons  

Essential 

Finding 1 

Executing EMS Professional Learning (PL) Supports & Leadership 

Essential 

Finding 2 

Developing Mathematics Teaching Knowledge, Practices & Beliefs 

Essential 

Finding 3 

Contributing to Mathematics Teacher Efficacy (MTE) 

Essential 

Finding 4 

Nurturing Administrative Support and Guidance 

Essential 

Finding 5 

Leveraging Elementary Mathematics Specialists’ (EMS) Perception 

Research Question 1 involves three conceptual constructs:  the notion of effective 

professional learning (PL) supports, the idea of mathematics teacher efficacy (MTE), and 

the construct of mathematics knowledge for teaching (MKT). The first three findings 

specifically address the concepts of EMS leadership and PL supports, MTE, and MKT. In 

response to Research Questions 2 and 3, the fourth finding highlights the importance of 

the administrator as the instructional leader of the building, the established structural 

supports that leveraged opportunity for EMS collaboration and coaching opportunities, 

and the much-needed support of the building principal to instigate and drive the improved 

mathematics instruction PL priority. The cross-case analysis identified educator 

perceptions of their role in the adoption and implementation of MTPs and mathematics 

instructional strategies was heavily influenced by the building principal. Additionally, the 

fifth finding addresses the perception of the EMS. These perceptions include the PL 

supports provided with mathematics teaching practices (MTPs) and strategy 

implementation. The fifth finding also addresses the attributes of effective mathematics 

strategy implementation amalgamated with professional learning and growth which 
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address Research Question 4. Each cross-case study analysis finding is presented with 

accompanying extant literature and case-study evidence.  

Finding 1: Executing EMS Professional Learning (PL) Supports and Leadership 

 In hopes to yield greater performance results, organizations such as the school 

district involved in this study invest in their employees through training and professional 

learning (Salas et al., 2012). With continual updates to the curriculum, standards, 

technologies, and people, knowledge and skills quickly become outdated and the need for 

persistent learning remains a constant for maintaining organizational commitment and 

growth. Remaining current and staying knowledgeable in the different developing 

methodologies, strategies, and practices are necessary aspirations for teaching 

professionals.  

Recognizing learning and performance are in the same success equation, 

professional learning (PL) opportunities were provided for growth in expertise by 

expanding mathematical knowledge and experience of the teachers involved in the case 

studies. While research supports the ideas that teachers’ beliefs, attitude and disposition 

toward mathematics influence their perception of what mathematics teaching and 

learning ensues (Boaler, 2016; Briley, 2013; Jong & Hodges, 2013; Lomas et al., 2012; 

Zager, 2017), it is essential to acknowledge that the way PL is designed, delivered, and 

implemented matters greatly on its success (Salas et al., 2012). PL formats with explicit 

instruction about a specific teaching strategy (verbal persuasion), demonstration of the 

strategy with students (vicarious experiences), and planning and practice sessions with 

colleagues (protected mastery experience) result in modest teacher self-efficacy gains. 

However, the addition of follow-up coaching sessions increased teacher self-efficacy for 
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mathematics teaching practices (MTPs) and strategy implementation (Campbell & 

Malkus, 2014; Joyce & Showers, 2002; Tschannen-Moran & McMaster, 2009).  

Job-embedded PL in the form of coaching was most frequently described by study 

participants. This form of PL was integrated into team coaching through DRTs, grade-

level collaboration, and one-on-one coaching situations. MTPs of effective mathematics 

instruction stress the importance of teaching for understanding rather than just procedures 

or operations without meaning (Huinker & Bill, 2017; NCTM, 2014). According to the 

literature, developing MKT and high leverage MTPs demand on-going, job-embedded PL 

and changes in teachers’ beliefs, knowledge, and habits of practice (McGatha et al., 2017; 

Thames & Ball, 2010). Several educators spoke of the changing nature of education, 

mathematics education, and the changing demands to meet current student needs. For 

example, SE Teacher 2 described the nature of teaching in this way, 

“Education is so vast. It is hard to believe that this is it. This is the one and only 

way to teach mathematics. The possibilities can be exciting but can also be a 

frustrating part of education. I don’t necessarily think it is the district’s, building’s 

or even specialist's prerogative. I think that’s just the world of being an educator. 

So that’s hard. I’m a pretty open-minded person so I’ve never been like set in my 

ways about how to do mathematics. I’m also young enough in the profession that 

it’s like, I’ve never used the phrase, “this is how we’ve always done it.’ I feel like 

it is ever-changing. I feel like my thinking is ever-changing and it’s always 

adapting. Meeting with Monica (SE EMS) has definitely pushed me further. 

Clearly, teachers should never stop learning. But it is very easy to get complacent 
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and I think having her keeps us moving forward instead of staying in one spot 

with our mathematics instruction.”  

EMS professionals are expected to model effective problem solving and mathematics 

practices such as questioning, representing, communicating, conjecturing, making 

connections, reasoning and proving, self-monitoring, as well as cultivate the development 

of such practices in student and adult learners (AMTE, 2013). By modeling continuous 

learning, EMS support teachers’ continuous professional learning.  

SW Teacher 2 spoke about the multitude of decisions that are left up to the 

teacher’s discretion when teaching.  

“I like the fact, which also sometimes makes me nervous, that you can teach a 

lesson in so many different ways with different manipulatives and setting up 

different stations. Teachers can be creative with how they teach lessons and every 

student has their own way of reaching their conclusion, maybe it is by drawing or 

reading a different story problem or making connections. It is just a never-ending 

way of approaching a lesson design. Different students connect with the material 

or the curriculum in different ways and find their click and how they best learn 

the standard or expectation.”  

According to Ball’s (2018) research, many context-based teaching decisions, teaching 

decisions in the moment, are left to the teachers’ discretion within the interaction. 

Rodriquez & Fitzpatrick (2014) characterized every teaching moment as social 

interaction and recognized both the teacher and learner are equally important in the 

knowledge transfer, understanding, and assimilation. Beliefs teachers hold regarding their 

teaching capabilities and their perception of student capabilities tend to influence their 
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teaching (Briley, 2012; Klassen & Tze, 2014; Klassen et al., 2011; Knoblauch & Hoy, 

2008). Teachers with a strong sense of efficacy tend to be more open to new ideas and are 

more willing to experiment for student benefit (Jerald, 2007). While to an observer it may 

appear teaching seems effortless, in reality, teaching requires anticipation and involves 

many purposeful, calculated in the moment decisions influenced by teachers’ thoughts 

and beliefs (Kennedy, 2019). Anticipating responses assist educators in MTPs such as 

using and connecting mathematical practices, facilitating meaningful discourse, posing 

purposeful questions, and supporting productive struggle in learning mathematics (Smith 

& Stein, 2018). Actively envisioning how students may interact with a task, 

mathematically approach the task, or the questions they may ask while engaged with the 

task requires a deeper understanding of MKT which suggests the need for continual 

learning and experience feedback from students and others. SE Teacher 2 also described 

the importance of educators continuing to learn, reflecting based on feedback, and 

adapting to meet student needs.  

“You are always going to have employees in whatever job title they have who are 

just not that great at what they do. A great teacher must collaborate, continue to 

learn, and take great feedback. I think if you cannot do those three things you're 

going to struggle in education. I am not perfect and there are things I'm like well I 

feel like my kids did not learn that. We will redo it. I reach out. I figure it out. 

Someone comes and observes me and is like, ‘oh maybe rethink how you did 

this.’ I'm like, ‘Yep.’ I'm not going to take offense to it. I'd rather just be better. 

You know teachers are like, ‘I got in trouble.’ You're an adult. You didn't get in 

trouble.” 
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EMS teacher leadership involves specialized mathematics professionals working 

closely with classroom teachers with a focus on mathematics instruction, a shared 

commitment for student learning, and active engagement in creating space for teachers to 

intentionally reflect on practice, receive feedback and make instructional changes (Heck 

& Hallinger, 2009; McGatha et al., 2017; Vernon-Dotson & Lloyd, 2012; Simeral & 

Hall, 2015). Effective PL incorporates opportunities for feedback and reflection to 

increase self-awareness (Darling-Hammond et al., 2017; Hall & Simeral, 2015; Putnam 

& Burko, 2000). Self-awareness is enhanced as teachers acknowledge feedback and 

engage in reflective practice (Darling-Hammond et al., 2017). Exploring self-awareness 

of past mathematics knowledge and experiences, especially negative experiences 

facilitate the building of MTE (Huinker & Madison, 1997; Swars, 2005). Highly 

reflective educators recognize they have a powerful and immediate effect on student 

learning (Hall & Simeral, 2015; Knight, 2019b) which is mediated through collaborative 

conversations and interactions with the EMS and colleagues (Killion et al., 2012; Knight, 

2019a).  

The school district involved in the research study had several systemic PL 

structures established such as early release Wednesdays, two half-days dedicated to 

formal PL, building and district CPLs, grade level collaboration, vertical teaming, 

Teacher Leader (TLs) Program, Curriculum Summit, and a Mathematics Learning Cadre 

with a national expert mathematician consultation. According to the interviews and 

district documents, the EMS were intricately involved in these established PL efforts. 

EMS in this district were presupposed TL in theory if not by the formally defined role. 

Some EMS in this district served in official TL position while others were used more as 
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consultants or served in a pseudo-TL capacity for their elementary buildings which aligns 

with theories that leadership is more a disposition than a position (Maxwell, 2011). 

Leading others occurs through the formation of relationships as opposed to designated 

roles within an organization (Maxwell, 2011). NE Teacher 1 described Alice as a math 

specialist before she was formally hired in the position. Maxwell (2011) posits that a 

position does not make a person a leader, however, a leader can make a position. No 

matter what the role a person holds in an organization, influence, and persuasion that 

cultivates a common purpose promotes relational and collective efforts of shared interests 

(Maxwell, 2011).  

Teaching is a form of leadership, thus the formal TL roles and responsibilities 

supported the EMS efforts in concert for school improvement. Teacher leadership 

expanded the decentralization of decision making in the area of PL by promoting shared 

decision making between teachers and administrators, building leadership teams such as 

vertical teams, and grade level DRTs according to the respondents. Leading from the 

middle as described by Maxwell (2011) requires the articulation of a collective vision and 

leveraging action in such a way that others not only accept but embrace the relationship 

as a collective. Common purpose, the invisible leader, connects people (Martin, 2016). 

Interview data across the cases indicate that the common mathematics language, 

strategies, and models developed as the district agreed upon strategies or mathematics 

model progression contributed to a collective teacher efficacy from the teacher 

perspective. Figure 3 captures the primary EMS PL supports and the structures involved: 

collaboration, modeling, and coaching. The concept map was created in the CAQDA 

NVivo 12 software.  
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Figure 3 

Professional Learning (PL) Modes and Structure with EMS 

 

Note. This model illustrates a concept map of the three most common modes of 

on-the-job continuous PL identified by the study respondents and the structures in 

which they emerged.  

Grade level collaboration and planning occurred during DRTs, vertical teaming, 

and working with the EMS on special projects or presentations. These three structures 

typically involved some form of team coaching with the EMS. Modeling tended to be 

more personal and resulted in the EMS performing more one-on-one coaching. This 

coaching focused on classroom co-teaching of mathematics lessons, classroom modeling 

with the coach teaching and the teacher observing or vice versa, and the analysis or 
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creation of videos with mathematics lesson instruction. While classroom modeling 

initiated with more of a one-on-one coaching structure, these occurrences typically 

resulted in grade-level discussions and in some cases team coaching. In several instances, 

the coaching occurrence was so positive, as evidenced by student performance data 

during DRT discussions, that other grade level teachers were persuaded to request 

classroom modeling or video analysis.  

Team coaching was the most pervasive form of coaching as it naturally occurred 

during DRT collaboration and planning, during vertical team discussions, and committee 

or group discussions for special projects or presentations. While EMS were not identified 

or titled as instructional coaches, approximately 20% of their work was dedicated to 

coaching purposes according to the RTI handbook. Transformational leaders such as the 

EMS appeal to followers’ moral values to achieve goals and influence followers to 

transcend their self- interest for a larger purpose of their team and organization to realize 

optimal performance (Dienert et al., 2015). Being coached by a specialist provides an 

opportunity for one-on-one sharing of content expertise and directly focuses on teachers’ 

individual needs (Aguilar, 2016; Costa & Garmston, 2016; Darling-Hammond et al., 

2017; Joyce & Showers, 2002; Kazemi & Franke, 2004; Killion et al., 2016; West & 

Staub, 2003). Most respondents discussed the coaching cycle to be initiated on 

Wednesday with regular follow through. The SE teachers specifically talked about the 

cyclical nature of their work with Monica. Collaboration occurred around assessment, 

student progress, lesson planning, grade level priorities, instructional goals, and 

manipulative implementation. The collaborative conversations were grounded in 

teachers’ daily lesson planning and work. Mathematics knowledge for teaching (MKT) is 
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strengthened when the study of mathematics content and pedagogy are closely 

intertwined and connected to situations of the everyday practice of teaching mathematics 

(Thames & Ball, 2010).  

Darling-Hammond et al. (2009) found that of the 90% of educators who had 

participated in some form of professional learning (PL), very few were satisfied with the 

learning in which they were engaged. The decentralization of decision making in the area 

of PL was acknowledged in district documents as an effort to make PL more meaningful 

and pragmatic for teachers. The implicit assumption of distributed leadership and 

decision making through the TL program was designed to empower teachers as 

referenced by district documents. EMS carefully suggested ideas, strategies, and 

information with an inquisitive, exploratory and dialogical approach (Gibbons et al., 

2017). A strong sense of efficacy resulted in teachers being more open to new ideas and 

willing to explore strategies for the student benefit (Jerald, 2007). With more than 20 

years of studying coaching, Knight (2019a) found that recognizing and honoring teacher 

autonomy was a fundamental part of effective instructional coaching. While coaches may 

be pressured to be more directive, research has shown this undermines the PL efforts 

(Knight, 2019a). Several study respondents spoke about how the EMS were supportive 

but not directive. SE Teacher 3 described the support in this way, “She never acts like her 

voice is the end all be all. She understands that there are a variety of correct answers and 

that hers is just one and she is completely open to discussing ideas with us, but it is clear 

that all she wants is the child to be successful and that is all we want.”  

Sharing common goals by focusing on the student performance removed teacher 

and EMS ego from the collaboration and championed a common purpose. This common 
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purpose could be considered the invisible leader of all involved (Martin, 2016). Teacher 

autonomy augments and elicits social persuasion. The collaboration which involved 

choice, discussion, and the opportunity to share and reflect led to greater efficacy and 

trust within the EMS-teacher relationship as well as the EMS-principal relationship. By 

honoring each other’s ideas and realizing the mutual influence of each other in the 

decisions, the relationships were strengthened with greater trust, confidence, teamwork, 

and connectivity as described the respondents. 

The work of the specialist described in each case highlighted key actions based on 

the educators’ perspective. In each building, the EMS worked with small groups of 

underperforming students identified through the DRT process of needing Tier II and/or 

Tier III support. Teachers at NW Elementary and SW Elementary spoke specifically 

about how the specialists’ work with these students had a direct impact on the way they 

worked with these students and all of their students in general. By sharing the strategies, 

methods, and language used to make a difference in these students' understanding, 

teachers' pedagogical and content understanding were impacted. Copur-Gencturk et al. 

(2019) found 15 hours of examining student work to be associated with a 0.39 standard 

deviation increase in teacher’s mathematical knowledge gains. In fact, in their study, the 

only significant PL strategy was examining student work. DRT collaboration provided 

opportunities for teachers to analyze student work. PL in the form of collaboration 

increased the respect and competence of the EMS through the principal and teachers’ 

perspectives.  

Grade level collaboration provided an opportunity for the specialist to assist 

teachers in setting mathematics instructional goals and student performance goals. 
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Because the specialist taught students at all grade levels there was confidence in their 

knowledge of the vertical progression of student expectations. This included knowledge 

of what students need to know before, during, and beyond the specified grade level, an 

understanding of the mathematics model progression, common language, key 

manipulatives for particular grade-level work, as well as student appropriate resources for 

the grade level. The support provided by the Mathematics Learning Cadre, specifically 

the EMS, were recognized as contributors to the uniform strategy implementation and 

vertical coherence.  

The premise of this qualitative cross-case comparison research study was to 

understand the relationship between the PL supports EMS engage with teachers and the 

ways these PL supports contribute to elementary MTE. In response to Research Question 

1, several EMS PL supports were identified across the case studies and confirmed 

beneficial in supporting MKT while contributing to MTE development as illustrated in 

Table 6. These EMS PL supports include coaching, modeling, and collaborative 

planning. Although the EMS coaching activities varied slightly by elementary, all cases 

involved a combination of one-on-one coaching and team coaching. EMS PL supports in 

the form of coaching included activities such as sharing resources and providing 

instructional materials, collaboratively creating manageable mathematics instructional 

goals, modeling mathematics strategies or lessons, modeling the importance of PL, co-

teaching with an inquiry-based approach, providing manipulative implementation 

support, leading pre-unit grade level collaborative planning, advocating a reflective, 

growth mindset toward learning, sharing personal affective states or stories of 

vulnerability, sharing students, promoting strategies proven successful even with the most 
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challenging students, collecting, managing, and interpreting grade-level data, finding 

meaningful ways to report data to various audiences, leveraging grade-level experiences, 

providing knowledge of the vertical progression of student mathematics learning, and 

working with individual educators on special projects based on their interests. Table 6 

captures EMS leadership and PL work contributing to MTE by case.  

Table 6 

Elementary Mathematics Specialist Leadership & Professional Learning Work  

NW Elementary  

(Stephanie) 

Creating & managing instructional goals 

One-on-One coaching 

Co-teaching with an inquiry approach 

Sharing students and student progress 

Sharing resources and strategies 

 

SE Elementary 

(Monica) 

Pre-unit grade-level collaboration 

Team coaching with an inquiry approach 

Working on special projects together 

Modeling strategies through video or in-person 

Providing resources 

 

NE Elementary 

(Alice) 

 

Assisting in setting learning goals 

Learning together   

Vertical team leadership  

Manipulative implementation support 

Providing resources and strategies 

 

SW Elementary  

(Marcy) 

Leading by example 

Assisting teaching in planning & rehearsal 

Coaching & mentoring 

Providing space for feedback & reflection 

Sharing students and student progress 

Resource provider 

 

Central Elementary 

(Barbara) 

Sharing student success and progress 

Learning together 

Vertical teaming and articulation 

Strategy implementation supports 

Organizing and providing resources 
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When considering the notion of collaboration, leveraging the diversity of thought, 

and creating joint responsibility for success, the traditional dichotomy of a leader-

follower relationship or the hierarchical nature of schools create many deficiencies 

(Koonce, 2017). Collective teacher efficacy highlights the combined capabilities of a 

group or team to accomplish desired tasks or attain goals together (Donohoo, 2017). 

While leadership cannot be accomplished without followers, leadership is a process that 

is co-created in relational interactions of individuals (Uhl-Bien et al., 2014). Follower 

involvement is best positioned as collaborators or partners in leadership. Leaders follow 

and followers lead when there is a reciprocity of influence between both (Uhl-Bien et al., 

2014). The study respondents corroborated EMS leadership and PL supports when 

executed through collaboration, modeling, and coaching had a direct positive influence 

on MTPs and indirect influence on MTE mediated by student engagement and success.  

Finding 2: Developing Mathematics Teaching Knowledge, Practices and Beliefs 

Mathematics knowledge for teaching (MKT) is a multi-dimensional construct 

encompassing mathematics pedagogical content knowledge and mathematics subject 

matter knowledge (Ball & Forzani, 2010; Cardetti & Truxaw, 2014; Thames & Ball, 

2010). Study participants solidified the importance of MKT and describe how working 

with EMS through job-embedded PL contributed to the continual growth of MKT. The 

MTPs embedded within the mathematics pedagogical content knowledge were essential 

in creating student learning opportunities resulting in greater conceptual understanding 

and procedural fluency of important mathematics (Almarode et al., 2017; Huinker & Bill, 

2017; NCTM, 2014). Figure 4 captures the pragmatic professional growth and expertise 

involved in teachers developing MKT.  
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Figure 4 

Professional Growth and Learning within Mathematics Knowledge for Teaching (MKT) 

Note. The model shows the components associated with mathematics knowledge 

for teaching (MKT) domains and the associated professional growth and expertise 

involved. The graphic outlines the domains and sub-domains of MKT, the 

understanding represented by each domain, and the pragmatic implementations of 

each.  

Mathematics teaching practices (MTPs) were regularly addressed in collaborative 

professional dialogue during DRT meetings and grade-level collaboration. The district 

designates specific time for these conversations as part of the structural support for 

continual PL. However, many participants shared some of the most critical conversations 
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happened informally when the EMS was picking up students for intervention groups, 

passing each other in the hallway between specials, or during their designated duty time 

such as lunch or bus duty. Several respondents mentioned email, text, two-way radio 

(walkie) system, and even phone calls as options for “in the moment” instructional 

decisions.  

Coupling formal PL with on-going EMS coaching was beneficial for the study 

participants. In multiple interviews, the respondents mentioned attending PL with the 

specialist or planning a presentation of information to share with grade levels or the entire 

staff. In three different case studies, participants spoke of the importance of working with 

the EMS on special projects together. This collaboration increased their respect for the 

EMS, influenced their MTPs, and contributed to their level of MTE.  

The need for multiple mathematics representations for student learning was 

emphasized by the EMS. Most respondents spoke highly of the CPA instructional 

sequence but it had not become an engrained practice for all of the teachers of the schools 

involved in this study. The EMS interviewed did not feel most teachers had placed the 

same importance on making connections between representations or have the same 

perspective of its mathematical importance in building procedural fluency. To increase 

participation in the use of specific strategies and teaching methods, the EMS would often 

ask teachers if they could try something out with their students. The NE EMS explained 

how she would approach specific teachers in her building, “Hey will you try this? I want 

to know if it is just an anomaly in how I’m finding this to be successful with my students. 

Try and see what you think.”  EMS would also request to try specific methods and 

strategies with classrooms of students to figure out if what they were doing and finding 
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success in their small groups could be scaled to larger groups of students. This 

exploratory or collaborative inquiry approach seemed to empower teachers in the process. 

The teachers were evaluating if the suggested instructional shift was working or not and 

how it could be improved or “tweaked” to work better for them and their students.  

However, two of the EMS interviewed also mentioned using the district initiative 

as a more directive approach for strategy implementation compliance. NE EMS shared 

that sometimes “it is a hard message to deliver but ultimately this is what the district 

expects us to do. These are district agreed-upon common strategies because this is what 

they feel will make our students more successful.” The subtle use of the word “they” 

suggests a disconnect between the building and district goals or imperatives. NE EMS 

went on to say that “sometimes it gets down to brass tacks, like hey this is what we are 

doing. Can you jump on board with me? Generally, because I have worked in the 

building for so long, they reluctantly agree. Ultimately, I do believe like our people are 

there because they want what’s best for kids. Sometimes if you just pull on like, I really 

do think this is what is best for kids then they are ok with it. They want kids to feel 

successful so they are willing to put their beliefs or whatever aside to try it and see if it 

can work.”  NW Teacher 2 also mentioned, “we’re all trying to meet district expectations. 

I don’t really have deep philosophical conversations with my mathematics specialist 

because we are doing what the district expects, it necessarily doesn’t matter what I think 

or what she thinks about it.” NW Teacher 2 during the progression of the interview 

disclosed that sometimes she would give a timed test in secrecy because she believed that 

was the only way she knew if students were truly being fluent. Both the EMS and 

administrator mentioned that second-grade educators were probably struggling the most 



ELEMENTARY MATHEMATICS SPECIALISTS’ CONTRIBUTIONS  205 

with understanding the importance of the CPA instruction sequence, the common 

language including the meaning of fluency, and common strategy implementation. While 

the teacher was claiming to follow district expectations, she was also defending the idea 

that she knew what was best based on her knowledge and experience.  

The vertical teams at NE Elementary and Central Elementary provided leaders at 

each grade level to broaden the findings of these investigations and share failures and 

successes. When the mathematical instructional practice was considered worthy or 

deemed successful, other educators were more willing and interested in trying out the 

method or strategy to investigate its merit. There is a large range of implementation for 

each practice and most MTPs are context-specific to the lesson and class of students. For 

instance, the notion of using manipulatives was not the mathematical goal of a lesson 

although it could be a professional goal for the teacher. An instructional method such as 

manipulative use requires a teacher to consider the mathematical goal based on the 

mathematics learning target and expectation, select an appropriate task to build the 

mathematics understanding aligned to that expectation, understand the multiple 

representations in a way to build procedural fluency from the conceptual understanding 

being developed, plan the structure of inquiry through a series of questions, anticipate 

how to structure the student discourse and discussion, and elicit student understanding in 

reference to the mathematics learning goal or expectation (Almarode et al., 2019; Bill & 

Sherin, 2019; Hattie et al., 2017; Huinker & Bill, 2017; Lampert et al., 2010; Lampert & 

Graziani, 2009). To determine student success or MTP success, educators had to have a 

specific mathematics learning goal in mind and a way to measure that goal in reference to 

the students’ work or evidence of thinking. Many of the respondents mentioned exit 
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tickets as a method of eliciting and using evidence of student understanding. The unit 

pre-assessments, post-assessments, and lesson exit tickets were the primary assessments 

discussed during the DRT conversations. PL focused on understanding the particular 

content resource and mathematics curricula used in the school, the learning standards and 

expectations, and how mathematics concepts were sequenced was found to be a 

significant content predictor of improvements in teachers’ MKT (Copur-Gencturk et al., 

2019). Study respondents’ instructional decisions were made based on the student results 

and work on assessments in the DRT process and grade-level collaboration. There 

seemed to be a mutual relationship between student success and teacher buy-in according 

to the research respondents in this study. The NE EMS captured this idea when she said, 

“You know I want kids to know and understand in the best way possible. So, I guess it’s 

the student success that is ultimately what will persuade me to change my instruction. 

When students feel successful, I feel successful.”  

  However, when teachers felt inadequate in responding to students and changing 

instruction in the moment, they tended to lose confidence in themselves and in how they 

were trying to instruct. Some educators admitted to having a low threshold to 

vulnerability and tolerating frustration when it came to trying new and different strategies 

or methods with their students. Most individuals worked hard to avoid conflict even 

though they admitted conflict was a necessary feature for learning. SW EMS thought 

when she was present at the meeting teachers were more willing to express their 

frustrations, ask her questions and reach out for ideas or suggestions but she also felt that 

when she was not present at the DRT meetings, they did not. The teachers in each of the 
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cases in this study mentioned the specialist accessibility as a bonus and commented on 

how the EMS were always quick to respond. 

Finding 3:  Contributing to Mathematics Teacher Efficacy (MTE)  

Mathematics teacher efficacy (MTE) is defined as a teacher’s belief in their 

ability to be a confident, competent, effective mathematics teacher (Swars, 2005). 

Contributions to MTE were captured with practical evidence and interviewees' 

perceptions in this cross-case comparison. Mastery experiences, described as professional 

accomplishments by Bandura (1977), are educators’ positive reference experiences (Hoy, 

& Spero, 2005; Donohoo, 2017). These experiences were described by educators as those 

moments of feeling great success or being effective with students. Student success, a-ha 

moments, light bulb moments, seeing it click, seeing the spark, and feeling the classroom 

buzz were commentary descriptions used when educators discussed the outcomes of 

successful mathematics teaching and learning and what they enjoyed most about teaching 

elementary students mathematics. Reference experiences are essential in shifting 

educational beliefs (Costa & Garmston, 2016). Teaching mathematics in ways that 

involved reasoning, creativity, and problem-solving were found to produce these mastery 

experiences and encourage perseverance and efficacy for teachers and students. 

According to the research (Bandura 1977, 1982, 1997; Donohoo, 2017; Goddard et al., 

2000; Goddard & Goddard, 2001; Goddard et al., 2017; Hoy & Spero, 2005; Jerald, 

2007; Protheroe, 2008; Tschannen-Moran & Barr, 2004), vicarious experiences, social 

persuasion, and affective states also contribute to MTE. Vicarious experiences emerged 

through PL and DRT collaboration by listening to others describe their practice, watching 

others model a particular strategy, method or approach with students, reading 
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professional articles or blogs, and watching videos regarding strategy implementation and 

student mathematical engagement. Listening to others describe their success, witnessing 

others’ success, working in tandem with EMS on special projects or attending PL 

sessions together, referencing a collective commitment for a greater good, district agreed-

upon decisions or mentioning right versus wrong in decision making were persuasive 

attributes highlighted through the discussions with educators in this study. Finally, 

affective states were associated with feelings of joy, liking mathematics teaching and 

learning, a curiosity of trying something new, and the feeling of being ok with 

vulnerability and uncomfortableness. Table 7 highlights the participants’ discussion and 

references to the four research-based sources of efficacy.  

Table 7 

Mathematics Teacher Efficacy (MTE) Findings Related to Literature Review  

MTE Source            Discussion  Educator Quote 

Mastery 

Experiences 

Student 

success 

 

A-ha 

moments 

“The whole thing, I tried what was suggested and it 

worked, so now I want to do it again. Student success 

grows efficacy and confidence, especially as teachers and 

the specialist compare the work their students are 

mastering this year as compared to their students in 

previous years.” (NW Principal) 

 

 Light bulb 

moments 

 

It clicks 

 

“Once I have experienced success with a strategy with a 

group of students, I am encouraged to continue to try it 

with the next group of students. For instance, the first year 

my kids were understanding fractions with the paper 

folding and using relationship rods, then the next year I 

was like I had to teach it this way because the students 

understood the relationships so much better the year 

before.” (SE Teacher 1) 
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MTE Source 

            

Discussion  Educator Quote 

Mastery 

Experiences 

(cont.) 

See the 

spark 

 

There’s 

this 

classroom 

buzz  

 

 

 “Then it builds up my confidence when I take it back to 

my kids and you can see how it works and why it works. 

It makes you want to do more, want to learn more. I have 

learned even with my students that have some learning 

gaps when I work with them one on one or in small 

groups with the manipulatives, it is crazy how quickly 

they pick up on the mathematical ideas.” (CE Teacher 1)   

 

 The 

learning 

vibe 

“Once I try it out with students and start to see them have 

a little bit of success with it, then it makes me want to 

keep doing that and doing it more. I end up being more 

open to trying new things because that particular strategy, 

approach, or method worked.” (SE Teacher 2) 

 

Vicarious 

Experiences 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Listening 

to others 

describe 

their 

practice 

 

Watching 

others 

model 

 

Reading 

professiona

l articles or 

blogs 

 

Watching 

videos 

“She would describe to me like especially with the story 

problems which required so much reading for our first-

grade students how she was teaching her students during 

intervention time and how she was getting them to model 

the situation and write a solution statement. She would 

explain how they were using the manipulatives and what 

she did with them this time that might help them next 

time.” (NW Teacher 1) 

 

“Once in a while you may watch a video and doubt it 

may work with your class of students. Someone actually 

demonstrating how it can be done with your own group 

of students, removes all doubt. You realize the students 

are more than capable. The EMS demonstrated ways to 

approach story problems in this way. Her modeling 

really showed how to spend time on fewer problems in a 

deeper way and reassured me that it was ok to do spend 

the time to show the different strategies of the number 

bonds.” (NW Teacher 2). 

 

“I need explicit modeling or having something written 

out that I can go back and reference. Video is helpful for 

me.” (SE Teacher 1) 
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MTE  

Source            

Discussion  Educator Quote 

Vicarious 

Experiences 

 

 “Her PDs are phenomenal because we are not just sitting 

there for three hours. We are hands-on. She teaches us 

like we are teaching our students. She demonstrates 

lessons. She gives us research. She shows us technology 

like where to get resources for different lessons and 

activities for things we are doing in class. She even 

offers to come into our room to demonstrate specific 

lessons.” (SE Teacher 2) 

 

Social 

Persuasion  

Others 

stories of 

success 

 

“It helps with my position to be able to empathize but at 

the same time bridge the gap and say this is why we are 

using concrete models this way and why we are drawing 

representations. Because it makes sense to me, I am able 

to make those connections and help others make those 

connections. I have learned a lot more about mathematics 

by doing mathematics that way.” (NE EMS) 

 

“For me, the biggest thing that’s helped me as an educator 

is showing me how to use the relationship rods. Really 

just the idea of using manipulatives to be the first stage in 

conceptual understanding and how to use that before we 

go straight into numbers and abstract thinking or 

procedures. Clearly, I do not need the rods but the kids do. 

I think sometimes we forget kids need more than what we 

need as adults.” (SE Teacher 2) 

 

“I think I would be more reluctant if we did not have the 

encouragement from the principal and the specialist to try 

these new ideas and discover how well the students 

respond.” (CE Teacher 1) 

 

Working 

in tandem 

on special 

projects 

together 

 

It’s the 

right thing 

to do 

 

Collective 

commitme

nt for a 

greater 

good 

 

 

Affective 

States 

Liking 

mathematics  

 

Joy in 

learning 

mathematics 

“She gave me the tools to teach the concepts in a way that 

the students were more successful. It felt better for me and 

felt better for the students. So her idea there is a way 

through and we can figure it out together was 

empowering.” (NW Teacher 1). 

 

“Effective strategy implementation are those moments 

when you see that spark and students are like, ‘Oh I get it 

now’ and as their teacher, I think, ‘Oh, like I did that for 

you.’ I have more kids who are interested in and excited 

about mathematics than any other subject because of the 

way we teach mathematics.” (NE Teacher 3)  
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MTE  

Source            

Discussion  Educator Quote 

Affective 

States 

(cont.) 

 “We might consider how our actions are impacting 

student learning. I often encourage teachers to reflect on 

their own experiences as a student learning mathematics. 

Typically, people say they hated mathematics or they 

were not good at mathematics. Discussing why that was, 

questioning if that is the environment in our own 

classrooms experienced by our students, and wondering if 

this is what we are promoting as mathematics learning 

often encourages teachers to be more reflective of their 

beliefs, thoughts, and actions. People kind of get in their 

feelings because it is so personal.”  (SE EMS)    

 

  Let’s figure it out together and let them know it does not 

have to be automatic. It’s not going to happen that way. I 

always tell them it is like jumping into the pool on the 

first day of summer. It’s cold. You want to get out but if 

you stay it begins to warm up. That is like mathematics. 

We will get there. So I ask the students sometimes, ‘Is the 

water cold? Are you warming up? Ready to explore the 

deep end?’”  (NE Teacher 1)  

 

 

MTE has the potential of impacting daily instructional decisions. Personal 

struggles in mathematics learning experienced by educators may contribute to better 

student empathy in their struggles while learning mathematics and the preparation to be a 

better mathematics teacher in anticipating student struggles (Swars, 2005; Zager, 2017). 

The EMS PL support and leadership encouraged and endorsed holding high expectations 

of students and each other, promoting growth mindsets, persistence and resilience when 

lessons did not go as planned, and attempting alternate strategies when one approach was 

not as successful as the team had hoped. Students are more likely to learn with teachers 

being less critical of students and more reflective of their practices (Shaughnessy, 2004). 

EMS PL support contributed to elementary MTE by sharing teacher and student mastery 
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experiences, creating vicarious experiences, using social persuasion, and acknowledging 

the affective states associated with MTPs and mathematics strategy implementation.  

Finding 4:  Nurturing Administrative Support and Guidance 

    Administrators are challenged with meeting the demands of needy students, 

attempting to match teaching professionals to the correct setting and circumstances, and 

creating success opportunities for both students and teachers. These efforts contribute to 

the public perception of the school within the community. Building principals were the 

designated instructional leaders of the elementary buildings involved in this study. 

Individuals in leadership positions tend to have a strong influence on the actions of 

others. The building principal leadership was key to the adoption and implementation of 

MTPs and mathematics instructional strategies for the classroom. Burch and Spillane 

(2003) found leadership practice and leaders’ subject matter views have a reciprocal 

relation. The actions leaders take to improve content instruction depends in part on their 

views of the subject matter and their views on the emergent subject matter needs (Burch 

& Spillane, 2003).  

Building principals set the learning priorities for their staffs. Subject matter 

knowledge was an important variable in the school improvement choices of elementary 

principals. In contrast to mathematics, leadership agendas for improving literacy skills 

focus on internal supports such as teachers’ input and literacy skills applied to a variety 

of academic subjects. Within mathematics instruction reform, leaders’ agendas and 

strategies tend to focus on external supports (Burch & Spillane, 2009). The external 

support of the national consultant in this study influenced administrator knowledge of 

student instructional supports. By highlighting patterns in how building leaders identified 



ELEMENTARY MATHEMATICS SPECIALISTS’ CONTRIBUTIONS  213 

expertise for improving mathematics and literacy instruction, Burch and Spillane (2003) 

concluded that leader views of subject matter both influence and are influenced by their 

leadership strategies. In sum, principals’ affective relationship with mathematics, their 

knowledge and beliefs about mathematics teaching and learning, guide their interactions 

with teachers and indirectly effects teacher decisions when it comes to mathematics 

teaching and learning (Burch & Spillane, 2003; Carlson et al., 2017; Nelson & Sassi, 

2005).  

Efforts to improve elementary mathematics instruction requires school leadership 

to move beyond the principal by including a wide array of school leaders such as EMS 

and teacher leaders (Burch & Spillane, 2003). The effects of distributed leadership on 

school improvement and growth in student mathematics achievement in 195 elementary 

schools over four years in one state found distributive leadership as a way to build the 

academic capacity of schools with an indirect effect on student growth rates in 

mathematics (Heck & Hallinger, 2009). School leadership and capacity building were 

mutually reinforcing in their efforts of each other over time (Heck & Hallinger, 2009). 

West (2017) posits positional authority is not a particularly strong motivator for 

improving teacher practice especially if the principal lacks facility or interest in 

mathematics. West (2017) contends every school culture is unique and the EMS must 

make sense of the culture and decipher the principal’s role in shaping it while they work 

diligently in collaboratively shaping the work of mathematics learning in the school.  

Thus, individuals in followership positions can also have a strong influence on the actions 

of others. Leaders and followers together set the tone and expectations of the organization 
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or building through their behavior, responses to others and situations, and communication 

of goals and expectations (Carsten et al., 2010).  

Building principal leadership plays an integral role in the perception of the EMS 

and the PL supports related to learning and professional growth. Leadership and 

followership thrive in a supportive work environment (van Gils et al., 2009) led by a 

common purpose or an invisible leader (Chaleff, 2008), and supported by a partnership 

dialogical mindset between leaders and followers (Koonce, 2017). Each building 

principal involved in the study had a TL team that helped make decisions for PL. Not all 

EMS were a part of the TL teams. However, all EMS provided input or consultation on 

the mathematics PL provided at the building level. These contributions were completely 

attributed to the principal and the importance they placed on improving mathematics 

classroom instruction. Goddard et al., (2017) exposed the importance of building 

administrators in supporting on-going teacher collaboration and peer observation 

opportunities in efforts of sustained, prioritized mathematics instructional improvements. 

Leadership is not a process revolving around individuals acting and thinking in isolation, 

but a group process in which leaders and followers are joined together and perceive 

themselves joined together in a shared endeavor through common interest (Haslam et al., 

2011).  

All of the EMS interviewed mentioned working closely with the administrator on 

the building CPL plan and providing consultation in regards to mathematics PL. When 

the building principal and EMS shared common vision and goals of mathematics 

instruction, they championed a collective common interest and a shared common 

message was delivered regarding the instructional shifts needed to improve student 
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mathematical understanding and performance. While both the principals at NW 

Elementary and NE Elementary mentioned expressing opposing points of view in 

discussions with the EMS, neither principal described the incidence as a philosophical or 

pedagogical difference of opinions but more managerial and acknowledged the 

importance of diversity of thought.  

Principals met with the mathematics and reading specialist regularly and 

collaborated regularly on the ways they could support the educators in the building. This 

support often occurred in Wednesday morning meetings when it was decided which 

grade level each person would join for DRT. Vernon-Dotson & Floyd (2012) found 

teacher leadership to be a collaborative venture with a powerful relationship between 

learning and leading. The most salient learning tends to occur when an individual does 

not know what to do, wants to know how to do a particular task or the responsibility of 

doing the task has an impact or affects others (Vernon-Dotson & Floyd, 2012).  

The notion that leaders are superior and followers are inferior contributes to 

unproductive barriers within a learning community. EMS and other teacher leaders found 

power struggles inhibit learning and can create unsuccessful relationships which is 

supported by Koonce (2017). When partnerships emerge between teachers and students, 

coordinated efforts toward academic success results. Consequently, when partnerships 

emerge between followers and leaders, coordinated efforts toward professional success 

increases. Lowney (2003) asserts individuals perform best when they feel respected, 

valued, and trusted by someone who genuinely cares for their well-being. Building 

administrators support the instructional efforts of the EMS and lead the perceptions of 

key stakeholders in these efforts. In response to Research Questions 2 and 3, the cross-
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case analysis identified educator perceptions of their role in the adoption and 

implementation of MTPs, and mathematics instructional strategies were heavily 

influenced by the building principal. 

Finding 5:  Leveraging Elementary Mathematics Specialists’ (EMS) Perception  

 All 25 participants believed the EMS were a valuable asset to their schools and a 

much needed position. EMS seemed to gain respect and credibility by sharing students 

with teachers. In general, EMS thought if they did not have such a large time 

commitment with students they would have more time to influence teachers' beliefs, 

practices, and mathematical content knowledge. However, the teachers and 

administrators revealed that the progress the specialists were able to achieve with the 

most underperforming students of the schools created opportunities for other educators to 

reflect on practice, conceptually learn mathematics content by examining language, 

methods and strategies, and in many cases alter their underlying beliefs about how 

students should learn mathematics. SW Teacher 2 shared it best, “I really questioned if 

students could learn mathematics this way, and then I saw the amazing results of my 

students.” Given the majority of the EMS instructional time is spent with the most 

underperforming students in the school, progress with these students was celebrated by 

the entire team during the DRT process. Two EMS purposefully shared progress 

monitoring information to keep the classroom teacher aware of the strategies the students 

are working to develop. This seemed to build collegiality and was mentioned by teachers 

as essential to their work with struggling students. Another EMS requested that her 

students go back to the classroom and share what they had learned with their teacher. 

This also was highlighted as a huge learning motivator for the student and teacher.  
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Teachers and administrators expressed a shared trust and confidence in the EMS’ 

competence and knowledge. They believed EMS possessed a deep understanding of 

mathematics instruction and intervention. NE Teacher 2 explained, “I feel extremely 

confident going to talk to her because I trust her and she’s trained in mathematics so she 

knows more than I do and so I feel more confident teaching using her resources. I trust 

her opinion.” SE Teacher 3 mentioned, “She provides great research-based reasons why 

that’s best practice and then through student work you say ‘Ok, that does make sense.’” 

In addition to the specific references to problem-solving together or collaborating to 

figure out the next steps for the student, the gained respect for the specialist as a resource 

was present in each case. 

Respondents referenced the EMS as an extension of their team. At SW 

Elementary the principal acknowledged the EMS “kind of steps in wherever she is 

needed” and had a way of anticipating teachers’ need for support. SW principal described 

it this way, “she is just one of those individuals with an inclination that somebody might 

need additional support.”  SW Teacher 1 mentioned the specialist was “always in the 

right spot at the right time and was always willing to help.” SW Teacher 3 commented, “I 

feel like as a whole, our building looks up to her and she’s there to be a part of each of 

our teams.” Similarly, NE Teacher 1 spoke how the EMS was a “math mentor willing to 

help everyone. It is like she is a part of everyone’s team.” NW Teacher 2 also described 

how the EMS was just another part of their second-grade team because she was so 

intimately involved in student data and assessment.  

The EMS had experience teaching underperforming students at all grade levels 

with small group mathematics instruction. The EMS also possessed a deep understanding 
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of each grade level’s standards and expectations. Many respondents attributed the vertical 

coherence of mathematics language and strategies to the work of the EMS. SE Teacher 2 

described it this way, “On top of meeting with her students and teaching them, finding 

what they need, keeping the data up to date, she is on track of every grade levels unit's 

standards and best practices.” CE Teacher 2 shared, “Her knowledge of the expectations 

below and beyond our grade level helps us make grounded instructional decisions.” 

McDonnough & Matkins (2010) found pedagogical content knowledge (PCK) requires 

teachers to not only understand the mathematics content but be able to teach mathematics 

content in ways that support student learning. Because mathematics is cumulative in 

nature, knowing the vertical progression of expectations and the students’ prior 

experiences with language and strategies is critical for student success (Daro, et al., 

2011). It is anticipated that EMS professionals have a foundation in pedagogical content 

knowledge (PCK) (Ball et al., 2008) and understand the learning trajectories related to 

particular topics in mathematics as outlined in the AMTE Standards for Elementary 

Mathematics Specialists (2013). EMS used this knowledge to assist teachers to organize, 

plan, and deliver instruction in ways that are developmentally appropriate and responsive 

to learners (AMTE, 2013). The vertical articulation of the strategies, language, and even 

mathematical model progression by the EMS at each building, allowed teachers to 

advance learning by utilizing and building upon learners’ previous experiences and 

existing knowledge, skills, understandings, conceptions, and misconceptions (AMTE, 

2013). Study participants verified their confidence in the EMS content knowledge and 

learning trajectories (Daro et al., 2011) through their work with the specialist. Both NE 

Elementary and Central Elementary had a vertical team that met regularly and was 
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facilitated by the EMS. Participants highlighted the importance of vertical discussions 

during PL sessions and grade-level collaboration.  

 Furthermore, the EMS shared a found confidence in their certification course 

work and spoke highly of the certification process. Four of the five EMS professionals 

admitted to believing they were very knowledgeable when it came to mathematics and 

mathematics instruction before entering the program and then quickly realized there was 

so much more to be learned. The SW EMS involved in the study purposely chose to 

attain the EMS certification to make herself stronger in mathematics and mathematics 

instruction. She admitted to being interested in mathematics but not always confident in 

mathematics during her pre-service classes. After completion of the coursework and 

continued multi-grade level experiences, she now feels far more equipped and confident 

when it comes to mathematics instruction.  

In six different instances, the interview respondents were very possessive of their 

specialist making comparison comments like she is “the bomb dot com” or “we have the 

best specialist” and “no other specialist compares to our specialist.” There were also 

comments of admiration such as, “I want to be Marcy when I grow up.” These authentic 

complimentary comments solidify the collegiality and personal value of the EMS 

positions. Figure 5 illustrates other words used to describe the perception of the work of 

the EMS.  
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Figure 5 

Word Cloud of Educators’ EMS Perceptions  

 

 

 

 

 

 

 

 

 

 

Note. The resulting word cloud captures the collective perception of the EMS and their 

work from all 25 participants (teachers, principals, and EMS) in the cross-case study 

using a lexical query in NVivo 12 of the participants’ interview transcriptions.  

 “Think” was the most prominent word used when describing the EMS and their 

work. In response to Research Question 4, the collected qualitative interview data 

supported the notion that effective strategy implementation attributes required inquiry, 

reflection, and support. Teachers would select strategies that they thought could be 

beneficial for students’ mathematical learning based on provided EMS support and input, 

teachers would plan ahead or rehearse ways to respond to students and their questions 

while considering the management of materials and students, teachers would analyze and 

reflect on how students responded to the strategies during grade-level collaborative DRT 
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meeting, and lastly, teachers worked collaboratively to develop an awareness of the 

strategies students had been exposed to in previous grades or will work toward in future 

mathematics learning with EMS assistance. A cross-case analysis of educator 

perspectives revealed thinking as a critical skill and attribute involved in mathematics 

teaching and learning. The participants recognized the importance of a professional 

learning community to assist in continuous learning in mathematics content strategies and 

pedagogy.  

Summary 

This cross-case comparison study explored the perceptions of public elementary 

educators to find out what ways EMS supports contribute to MTE as they work with 

teachers to build mathematics knowledge for teaching (MKT) and mathematics teaching 

practices (MTPs). Each research question focused on revealing the collective perception 

about the EMS PL supports as a contributor to MTE. As a collaborative extension of the 

team, the respondents identified several ways the EMS contributed to MTE and 

appreciated the EMS position as mathematics support. The interview respondents 

described evidence of contributions to MTE when discussing their thoughts on the 

provided PL EMS supports. Five key findings were established from the cross-case 

comparison: executing EMS PL supports and leadership, developing mathematics 

knowledge for teaching (MKT), mathematics teaching practices (MTPs) and beliefs, 

contributing to mathematics teacher efficacy (MTE), nurturing administrative support and 

guidance, and leveraging EMS perception. The concepts of EMS PL support, leadership, 

MKT, and MTE were addressed with the first three findings of executing EMS PL 

supports and leadership, developing MKT, practices, and beliefs, and contributing to 
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MTE. The fourth finding highlights the importance of the administrator as the 

instructional leader of the building, the established structural supports that leveraged 

opportunity for EMS collaboration and coaching opportunities, and the much-needed 

support of the building principal to instigate and drive the improved mathematics 

instruction PL. The last finding addressed the educators’ perception of the EMS and their 

work while considering ways to leverage these perceptions for mathematics instructional 

improvement including attributes of effective strategy implementation. 

 In conclusion, Chapter Four presented the district, building, and individual 

demographics of the participants involved in this study. The chapter presented five 

distinct cases, explained themes developed by the analysis of interview data of the 

various elementary buildings in reference to the study research questions, and provided 

categorized answers to the research questions by theme. Five critical findings were 

shared as a result of the study analysis in response to the research questions. These 

findings include ways of executing EMS PL supports and leadership, contributing to 

MTK, MTPs, and beliefs, developing MTE, nurturing administrative support and 

guidance, and leveraging EMS perceptions. Overall, participants identified many of the 

supports provided by the EMS essential in building confidence and competence with 

mathematics instructional strategies and practices. 
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FIVE: PROPOSED SOLUTION AND IMPLICATIONS  

 Teaching is an incredibly complex endeavor and requires tenacious leadership. 

Leadership necessitates a strong sense of purpose, a deep intention of respect and to 

better others, and high expectations of self. Concentrated efforts to improve elementary 

mathematics instruction and achievement across the United States have been at the 

forefront of recent research. While leadership response may vary, it is widely accepted 

that efforts to improve elementary mathematics teaching and learning require teaching 

models, practices, and resources beyond current processes (Goodman et al., 2017). Thus, 

leading mathematics professional organizations such as the Association of Mathematics 

Teacher Educators (AMTE), Association of State Supervisors of Mathematics (ASSM), 

National Council of Supervisors of Mathematics (NCSM), National Council of Teachers 

of Mathematics (NCTM) and their affiliates have endorsed the need for training, 

certifying, and positioning elementary mathematics specialists (EMS) at the elementary 

level (Fennell, 2011; McGatha & Rigelman, 2017; Reys & Fennell, 2003; Swars et al., 

2018). At the time of this study, over half of the states within the U.S. have some form of 

EMS certification process or are in the act of adopting EMS certification.  

Missouri’s EMS add-on certification was formally approved in the spring of 2011 

and the first cohort began their coursework in the fall of 2013. In Missouri, once an 

educator has a teaching certificate, other certificates can be added with completion of 

additional coursework. As more Missouri teachers are pursuing EMS certification, more 

teachers are being employed by school districts as a strategy to improve mathematics 

teaching and learning. However, research has clearly shown just placing EMS in 

buildings is not enough, the knowledgeable coach and instructional staff must work 
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together (Campbell & Malkus, 2014). EMS are needed as a means to support teachers in 

strengthening their confidence and competence to teach mathematics in meaningful ways 

for children (Campbell & Malkus, 2014; Fennell, 2011). Extant literature gives little 

guidance or information about how EMS professionals can effectively assist elementary 

teachers in building their efficacy in mathematics teaching knowledge and pedagogical 

practices.  

 The purpose of this cross-case comparison qualitative study was to explore the 

perceptions of public elementary educators including teachers, principals, and EMS to 

discover how elementary mathematics specialists (EMS) professional learning (PL) 

supports contribute to mathematics teacher efficacy (MTE) as they work with teachers to 

build mathematics knowledge for teaching (MKT) and mathematics teaching practices 

(MTPs). The research involved coding 25 individual interviews of five volunteer 

participants from five different elementary school sites within the same school district 

and reviewing school and district PL documents. When the coding and research 

concluded, five central themes emerged focused on EMS Collaboration, Mathematics 

Teacher Efficacy (MTE), Mathematics Knowledge for Teaching (MKT), Mathematics 

Teaching Practices (MTPs), and Mathematics Structural Supports.  

Chapter Five presents the aim of this cross-case study comparison, recounts the 

themes extrapolated from the qualitative research and reports the evidence-based findings 

regarding the ways EMS PL supports are perceived by public elementary educators as 

contributors to their MTE while building their MKT and the skills for better MTPs 

implementation. These evidence-based findings are the premise of a set of PL 

recommendations in the utilization of EMS as a strategy to improve mathematics 
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instruction and student academic performance. This final chapter addresses implications 

for implementation, recommendations for future research, and leadership considerations. 

Lastly, conclusions based on the research findings and recommendations are presented 

along with a personal Dissertation in Practice process reflection.  

Aim Statement 

  This study aimed to explore the perception of elementary teachers, specialists, and 

principals on the contributions of Elementary Mathematics Specialists (EMS) PL 

supports in relation to MTE. Given few, if any, studies have explored the perception of 

elementary teachers PL supports provided by EMS and the contributions to MTE, this 

qualitative multi-case study comparison not only contributes to the current literature but 

informs PL, pedagogical, and curriculum improvements for elementary mathematics 

teachers and EMS. The insights provided by the multi-case, cross-case comparison study 

analysis contribute to the scholarly literature related to elementary teacher efficacy for 

teaching mathematics and the work of EMS. Findings were used to create professional 

learning (PL) recommendations to support mathematics knowledge for teaching (MKT) 

and improved mathematics teaching practices (MTPs) based on the EMS leadership 

practices that teachers suggest have contributed to building their efficacy for teaching 

mathematics. 

Proposed Solution(s) 

The proposed solution is presented in the form of recommendations to be 

considered when Elementary Mathematics Specialists (EMS) are hired as a strategy to 

improve mathematics instruction and student performance. As the interviews were coded 

five over-arching themes developed which included EMS Collaboration, MKT, MTPs, 
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MTE, and Structural Support. Further analysis of these themes resulted in five initial 

findings. The initial findings from the cross-case comparison suggest (1) executing EMS 

teacher leadership and PL supports can (2) contribute to mathematics teacher efficacy 

(MTE) while (3) advancing mathematics knowledge for teaching (MKT), mathematics 

teaching practices (MTPs) and teacher beliefs through (4) nurtured administrative support 

and guidance that (5) leverages the EMS perceptions as a credible mathematics leader. As 

a proposed solution, the following recommendations should be considered: 

• Recommendation 1: EMS should partner with teachers and 

administrators to leverage elementary teacher autonomy and agency while 

developing a deeper understanding of mathematics content and evidence-

based pedagogies. 

• Recommendation 2: Building administrators should capitalize on EMS 

expertise as a conduit of effective PL by implementing distributed 

leadership, endorsing the specialist as a credible resource, and providing 

EMS opportunity for both team and one-on-one coaching. 

• Recommendation 3: Principals and teachers should utilize EMS to 

sustain formal PL sessions with follow-up coaching and peer-influenced 

accountability. 

• Recommendation 4: EMS should anchor mathematics PL in grade-level 

experiences and expertise but encourage educators to focus on the vertical 

progression of student experiences while analyzing student work to 

advance mathematics knowledge for teaching (MKT) and mathematics 

teaching practices (MTPs). 
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• Recommendation 5: EMS should regularly teach a sub-section of 

students in the school so teachers and EMS share students, mathematics 

language, instructional strategies, and teaching practices.  

Evidence that Supports the Solution 

 

 The proposed recommendations are research-based and data-informed. 

References from the extant literature review and the qualitative cross-case comparison 

research results of the explored EMS job-embedded PL supports were utilized to inform 

the recommendations. The cross-case comparisons conducted among five elementary 

buildings within the same school district cultivated an understanding of the EMS supports 

that contribute to MTE. The complexity of implementing EMS PL supports as a means of 

increasing MKT and developing MTPs while contributing to MTE was reinforced by the 

study participants. While the EMS roles and responsibilities varied slightly by building, 

their work in increasing MKT and MTPs implementation was prominent in each case. 

The proposed solutions inform policymakers, school leaders, specialists, and teachers 

with recommendations to better inform their decisions on the implementation of EMS 

professionals as a strategy to improve elementary students’ mathematics academic 

achievement and elementary teachers' efficacy in MKT and MTPs.  

Recommendation 1:  EMS should partner with teachers and administrators to leverage 

elementary teacher autonomy and agency while developing a deeper understanding of 

mathematics content and evidence-based pedagogies.  

The first recommendation proposes that EMS professionals create partnership 

relationships with teachers and administrators in efforts to leverage elementary teacher 

autonomy and PL agency. EMS are being hired to assist in teacher PL as a means of 
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improving student mathematics achievement and academic performance. As a result, 

EMS feel an enormous pressure to promote instructional change quickly. This pressure 

for change in mathematics improvement and achievement can lead EMS and 

administrators to enact a directive approach to coaching teachers. This directive approach 

results in administrators and EMS judging teachers, providing feedback in the form of 

right or wrong, and telling teachers what they must do to improve which leaves teachers 

with only two alternatives - compliance or non-compliance. Twenty years of instructional 

coaching research has proven this directive approach does not result in the desired 

outcome of professional growth or improved student achievement (Knight, 2019a). Less 

directive coaching practices support teachers to become reflective, self-directed, inquiry-

based practitioners (McGatha et al., 2017). EMS engage in coaching as a way to mediate 

educator practice, knowledge, and beliefs around mathematics education through 

conversation while artfully engaging specific coaching skills including purposeful 

listening, reflective questioning, paraphrasing, and summarizing in service to the 

educator or in ways to empower the educator to maximize their performance through 

self-directed decisions (Van Nieuwerburgh, 2017; Tschannen-Moran & Tschannen-

Moran, 2011; Whitmore, 2017). EMS and administrators prepare and encourage teachers 

to be knowledgeable consumers of coaching (Yopp et al., 2011). Effective coaching is 

contingent on recognizing and honoring teacher autonomy (Knight, 2019a) and agency 

(Calvert, 2016) as essential and fundamental components of PL. Case study participants 

shared that while the EMS offered instructional options to consider, they felt empowered 

to decide when, how, and if they were planning to implement the strategies with their 

students.  
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EMS must partner with teachers and administrators to have a positive impact on 

student learning and well-being (Knight, 2018; Hull et al., 2009). While educators are not 

independent contractors, they are also more than skilled laborers. Educators are 

professionals hired to perform a professional job; honoring autonomy and agency treats 

educators as the professionals they are (Calvert, 2016; Knight, 2019a). Teacher agency is 

the teacher’s capacity to act purposefully and constructively to direct their professional 

growth while contributing to the growth of others. Agency in the context of PL requires 

teachers to engage in the decisions of what and how they learn to achieve their learning 

goals rather than respond passively to imposed learning opportunities. Research has 

shown, educators tend to feign interest when PL agency is removed (Calvert, 2016).  

While the EMS were readily available to provide PL supports for the teachers 

involved in the study, it was evident the teachers decided when and how they would take 

advantage of these supports except for one school. On the contrary, SE Elementary 

principal with support of her teacher leader team created mandatory participation with the 

EMS by requiring the EMS to meet with grade-level teams at the beginning of each 

instructional unit. While there were still some discretionary decisions left up to the grade 

level team, the mandate forced EMS and teacher interaction with specific manipulative 

implementation expectations. While the interviewed participants spoke positively about 

the experiences, they did acknowledge the mandate heightened the accountability 

expectations of grade-level teams with manipulative implementation and recognized that 

in some instances the EMS Monica was placed in an awkward situation in regards to the 

administrator’s expectations and what some teachers were open to learning and willing to 

apply with their students. SE Teacher 1 expressed how this fractured trust between the 
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EMS and some teachers, not knowing if Monica would report back if teachers were not 

using the recommended strategies. In contrast, NW Teacher 1 spoke specifically about 

how the EMS Stephanie would provide options of strategies or practices to employ with 

students and the teacher would decide how to make it work for her and her students. This 

was the more common perception of EMS PL support among the study participants.  

The interview respondents suggested EMS professionals have expertise but did 

not act like an all-knowing expert. While EMS are typically accomplished teachers and 

possess instructional expertise, they discern the importance of coaching as a mutual 

process, not a one-way process imparting opinions or technical knowledge and skills onto 

teachers (Gibbons & Cobb, 2016). Tschannen & Tschannen (2011) conveyed the more 

knowledge the coach has, the more tempted the coach is to be more directive or take on a 

coach-centered approach rather than a teacher or student-centered approach. According to 

the respondents, EMS strive for a student-centered approach to coaching (Sweeney & 

Harris, 2016; Tschannen & Tschannen, 2011). EMS professionals shared ideas 

dialogically with a balance of advocacy with certain practices and strategies with a 

genuine inquiry that acknowledged teachers would need to adjust or modify based on 

their prerogative and student needs (Knight, 2019a).  

EMS professionals positioned teachers as the authority of their classrooms and 

honored alternative ways of thinking and learning with colleagues. Thriving professional 

relationships are built on respect for the other person and respect for nascent ideas as the 

individuals partner together in a collaborative inquiry process (Donohoo & Velasco, 

2016) or impact cycle (Knight, 2018). Collaborative teacher inquiry provides a 

systematic four-step approach for educators to identify professional problems of practice, 
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and explore resolutions through shared inquiry, problem-solving, and reflection 

(Donohoo & Velasco, 2016; Donohoo, 2017). By engaging in cycles of inquiry, changes 

in educator beliefs, and practice ensue. Educators have agency and a voice in the 

decisions being made and subsequently feel empowered. As a result, positive 

relationships between professional learning communities and collective efficacy develop 

(Bryce & Flynn, 2013; Donohoo, 2017; Kazemi & Franke, 2004).  

Knight (2018) recommends a three-stage coaching cycle process: identity, learn, 

and improve. This cyclical process begins with instructional coaches partnering with 

educators to identify a clear picture of their current classroom reality, a goal, and strategy 

educators can use to reach the goal. During the learn stage, coaches prepare educators to 

implement the new strategy by explicitly describing the strategy precisely but 

provisionally. Coaches explain, acknowledge, and encourage educators to make 

adjustments to meet the unique needs of their students. Study participants suggest that 

EMS provide a model of the strategy (a vicarious experience) for educators either by 

enacting the strategy with students themselves, providing an opportunity for teachers to 

see the strategy modeled by a colleague, or watching the strategy through video during 

the learn stage. Finally, during the improve stage, teachers try out the strategies, and 

coaches and teachers make adjustments or adaptations as necessary until the original goal 

or a modified goal is reached. Although not named specifically, both the collaborative 

inquiry process and coaching impact cycle were described by the study participants as 

being instigated during grade-level collaboration and DRTs as a means to contributing to 

their efficacy in MKT and MTPs. Effective instructional coaching involves an intentional 

learning process. Teacher decisions should be a part of the learning process rather than a 
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target for improvement (Smylie & Denny, 1990). To improve student mathematics 

achievement, it is recommended EMS partner with and coach teachers and administrators 

in ways that leverage teacher autonomy and PL agency while developing a deeper 

understanding of mathematics content and evidence-based pedagogies.  

Recommendation 2: Building administrators should capitalize on EMS expertise as a 

conduit of effective PL by implementing distributed leadership, endorsing the specialist 

as a credible resource, and providing EMS opportunity for both team and one-on-one 

coaching. 

The second recommendation proposes building administrators capitalize on EMS 

expertise as a conduit of effective PL. The shortcomings of traditional ‘sit and get’ PL are 

elevated by the research-based design principles which recommend PL be active, 

intensive, ongoing, and connected to practice (Gibbons & Cobb, 2016). By design, PL 

should focus on student learning and address the teaching of specific curriculum content. 

Additionally, PL must align with school improvement priorities and with goals to build 

strong working relationships among teachers (Darling-Hammond et al., 2009). EMS 

providing PL support in the form of mathematics coaching naturally embodies the 

principles of an on-site, job-embedded PL model for elementary teachers that is active, 

intensive, ongoing, and targeted to assist teachers in addressing issues they face in their 

classroom regarding mathematics teaching and learning (Desimone & Pak, 2017; 

Gibbons & Cobb, 2016; Mudzimiri et al., 2014).  

Luebeck and Burroughs (2017) found the perceptions of various stakeholder 

groups, particularly building principals, influence the effectiveness of mathematics 

coaching. Successful coaching is dependent on the relationship between the principal and 
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the coach (Killion et al., 2012). Additionally, research suggests administrators’ 

perceptions about EMS coaching capabilities are pivotal to EMS success as an 

instructional leader and change agent (Luebeck & Burroughs, 2017). Trust, support, and 

coaches’ independence as an internal resource for teachers result from a productive 

working relationship based on a shared understanding of the coach’s roles, knowledge, 

and responsibilities (Blount & Singleton, 2007; Fullan & Knight, 2011; Luebeck & 

Burroughs, 2017). The principals and EMS involved in the case studies worked 

collaboratively, met regularly, and had established a coach-principal partnership 

agreement (Killion & Harrison, 2017). The coach-principal partnership agreement served 

as a type of contract or mutual agreement that builds the relationship between both parties 

and sets expectations for clarity, communication, and collaboration (Killion & Harrison, 

2017). The agreement emboldens teacher-coach confidentiality and strengthens collective 

responsibility and efficacy within a building. As the primary instructional school leader, 

the building principal is responsible for maintaining visibility in teachers’ classrooms and 

having an awareness of each teacher’s strengths and areas of need from first-hand 

observations and their relationship with the teacher. Principals who allocate time to visit 

teachers’ classrooms for scheduled formal observations, regular informal drop-in 

observations, and occasional walk-throughs and meet regularly with teachers for 

academic discussions do not rely on the EMS to inform their assessment of teachers’ 

strengths and areas of need (Tschannen-Moran & Tschannen-Moran, 2011). However, 

without visibility and engagement, the trust between EMS and educators weakens. If 

teachers have a perception that the EMS conveys information about their practices to the 

principal, they are less inclined to want to work with the EMS or to perceive the EMS as 
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support (Tschannen Moran & Tschannen Moran, 2011). Participants at SE Elementary 

confirmed these findings. In efforts to honor the trust of teachers, an astute EMS 

establishes partnership agreements and deliberately and systematically includes the topic 

of confidentiality early in the conversations held with administrators and teachers 

(Killion et al., 2012). The specific agreements reached include the understanding that no 

information, with the exception of a teacher jeopardizing students’ safety, will be shared 

that could influence the administrators’ evaluation of the teachers’ performance. 

However, as mentioned by study participants, knowing the building principal is the EMS 

evaluator tends to create tension especially when and if the principal chooses to alter the 

confidentiality agreement.  

In the Elementary Mathematics Coaching (EMC) project, an investigation 

extending over five years involving 60 elementary coaches and more than 180 of their 

assigned teachers, found the weakest agreement on the Coaching Practice Survey (CPS) 

concerned coach’s interactions with school principals (Luebeck & Burroughs, 2017). 

When principals support coaches or EMS, the teacher leaders usually have a very 

significant impact on teaching and learning. However, when principals do not support the 

EMS efforts, the professional usually struggles to have any impact at all (Knight, 2019b). 

Building principal leadership plays an integral role in the perception of the EMS and the 

PL supports related to learning and professional growth.  

Collaboration, coaching, and modeling were the key modes of PL cited and 

experienced by the case study participants. Collaboration occurred during grade level 

DRTs meetings which encompass the practices of professional learning communities and 

models of a PLC at Work (DuFour et al., 2010; Kanold & Larson, 2015). Coaching 
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transpired in the form of team coaching during DRTs and grade-level collaboration or in 

some instances as one-on-one coaching. Coaching was a common leadership strategy 

employed to support teachers’ mathematics PL. The EMS coaching models integrated 

aspects of instructional coaching (Knight, 2007), cognitive coaching (Costa & Garmston, 

2002), and content-focused coaching (West and Staub, 2003). Killion & Harrison (2017) 

identify ten roles for coaches: resource provider, data coach, instructional specialist, 

curriculum specialist, classroom supporter, learning facilitator, mentor, school leaders, 

the catalyst for change, and learner. Chval et al. (2010) explained the roles coaches 

accept begin to shape their identity as a mathematics leader. A classroom supporter, 

resource provider, curriculum specialist, mentor, and data coach were the common roles 

cited by principals, EMS, and teachers in the multi-case study.   

Individuals in leadership positions tend to have a strong influence on the actions 

of others. At each elementary school involved in this multi-case study, the participants 

confirmed the building principal leadership is key to the adoption and implementation of 

effective MTPs and strategy implementation. Research contends principals’ affective 

relationship with mathematics, their knowledge and beliefs about mathematics teaching 

and learning, influence interactions with teachers directly and indirectly when it comes to 

mathematics teaching and learning (Blount & Singleton, 2007; Burch & Spillane, 2003; 

Carlson et al., 2017; Nelson & Sassi, 2005). The actions principals take to improve 

content instruction such as supporting EMS efforts depend in part on their views of the 

subject matter and their views on the emergent subject matter needs (Burch & Spillane, 

2003) which makes EMS partnerships with principals and shared understanding of MKT 
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and effective MTPs as a critical component to overall mathematics improvement and 

achievement.  

Literature supports the need for school leadership to move beyond the principal in 

efforts to improve elementary mathematics instruction (Burch & Spillane, 2003). The 

effects of distributed leadership on school improvement and growth in student 

mathematics achievement found distributive leadership as a way to build the academic 

capacity of schools with an indirect effect on student growth rates in mathematics (Heck 

& Hallinger, 2009). The elementary building administrators in the current research study 

utilized teacher leadership including EMS to shape instructional decisions and motivate 

PL. Individuals perform best when they feel respected, valued, and trusted by someone 

who genuinely cares for their well-being (Lowney, 2003). Principals who capitalize EMS 

expertise, endorse the EMS as a valuable resource, distribute teacher leadership, and 

provide an opportunity for one-on-one and team coaching are more likely to experience 

the success of utilizing an EMS as a strategy for improved mathematics instruction and 

student achievement.  

Recommendation 3: Principals and teachers utilize EMS to sustain formal PL sessions 

with follow-up peer coaching and peer-influenced accountability.  

 From their seminal work investigating ways students could benefit when teachers 

learn, grow and change, Joyce and Showers (1981) found that teachers’ use of 

instructional strategies increased drastically when presented with a theory or 

demonstration and then engaged in low-risk practice combined with coaching or other 

forms of support. Since their initial study in 1980, Joyce and Showers’ (2002) subsequent 

studies have consistently found teachers’ implementation of new learning in their 
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classrooms with students increases when coupled with peer coaching (Killion & 

Harrison, 2017). Joyce and Showers (2002) contend peer coaching not only contributes to 

the transfer of training but facilitates the development of new norms of collegiality and 

experimentation. Peer coaching teams enjoyed the experience so much they wanted to 

continue the collegial partnerships after they accomplished their initial goals, “a 

serendipitous by-product of the early peer coaching studies,” according to Showers and 

Joyce (1996, p. 12).  

Study participants in this cross-case comparison also shared how mastery 

experience attributed to joint collaboration and planning. The participants verified that 

exposure to instructional theories, strategies, and practices in formal PL sessions were not 

enough for them to employ the mathematics instructional changes themselves. Having the 

EMS and other teacher leaders in the buildings allowed for continued experimentation of 

the strategies, analysis in how students responded, adjustments to be made as needed, and 

the opportunity for continued shared growth among colleagues. The concept of practicing 

or rehearsing the strategies or skills with the help of the EMS as mentioned by 

participants also supports the utilization of follow-up peer collaboration. In many 

instances, teachers admitted without the continued support of the EMS, it would be easy 

to return to former unproductive or futile practices. SW Teacher 3 referenced the weekly 

check-in with the EMS as a non-threatening, non-evaluative accountability measure, 

creating accountability to each other. NE principal mentioned how the vertical teaming 

also created this peer-influenced accountability to each other. The teachers reported to 

each other and did not want to disappoint one another. Responsible accountability 

according to Knight (2019b) is when educators’ PL is driven by what they have 



ELEMENTARY MATHEMATICS SPECIALISTS’ CONTRIBUTIONS  238 

determined may have an impact on student’s learning. Fullan and Knight (2011) highlight 

how the United States education systems typically focus on the incorrect motivators for 

change or reform such as irresponsible accountability to curriculum fidelity, state-testing, 

or mandated measures outside the teachers’ decisions, individual teacher development, or 

incoherent reform components such as focusing on technology in isolation of other 

initiatives. They contend in contrast, capacity building, teamwork, pedagogy, and 

systemic reforms are more compatible measures aligned with coaching strategies (Fullan 

& Knight, 2011).  

 Peer-influenced accountability engages in a partnership approach and does not 

position the coach in a quasi-administrative role. Research has found many coaches are 

assigned administrative or clerical work that undermines their purpose (Knight, 2011). 

Teachers tend to view coaches in a hierarchical context, with the coach as an expert or 

specialist (Mudzimiri et al., 2014). While the majority of the participants in the cross-case 

comparison study described the EMS as a colleague or leader and viewed their 

relationship as collegial and non-evaluative, a few participants mentioned that they would 

consider the EMS as a “higher up” or an administrator. Budget cuts in the 2018-19 school 

year removed the full-time administrative assistant from each of the elementary 

buildings. With less administrative support, principals allocated some administrative 

responsibilities and duties to the EMS. For instance, when the principal was out of the 

building, a team of three individuals consisting of the counselor, reading specialist, and 

math specialist were responsible for dealing with student behavior problems or other 

administrative issues during the absence. This had blurred the lines between colleague 

and administrator roles for some individuals. While teacher participants distinguished the 
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specialist did not formally evaluate them, in some instances because of the extra 

administrative duties, they viewed the EMS as an assistant principal. The majority of the 

participants thought of the EMS primarily as a teacher or colleague.    

Schools by design are organized by a top-down management structure based on 

formal leadership positions (Cosenza, 2015). To systematically improve schools, 

leadership must be collectively shared by administrators, EMS, and teachers with 

distributed leadership (Heck & Hallinger, 2009). Shared learning involves shared power 

(Knight, 2019a). A partnership approach to interaction and learning replaces the empty 

power gained by the virtue of a position with an authentic power of influence gained 

through choice or respect (Knight, 2019a). While recognizing the fluid nature of the 

coach’s job assignment (Mudzimiri et al., 2014), and the importance of supporting 

teachers in their implementation of evidence-based strategies (Knight, 2019b), PL that 

transfers to real improvements or genuine implementation in the classroom, position 

teachers and EMS as partners in job-embedded, explicit, and adaptive learning 

(Desimone & Pak, 2017; Neufield & Roper, 2003). Thus, the third recommendation 

proposes principals and teachers utilize EMS to sustain formal PL sessions with follow-

up peer coaching and peer-influenced accountability. 

Recommendation 4: EMS should anchor mathematics PL in grade-level experiences 

and expertise by encouraging educators to focus on the vertical progression of student 

experiences while analyzing student work to advance mathematics knowledge for 

teaching (MKT) and mathematics teaching practices (MTPs). 

The fourth recommendation proposes EMS anchor mathematics PL in grade-level 

experiences and expertise with a vertical progression focus. In the multi-case study, grade 
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level DRTs provided an opportunity for collaboration and team coaching. DRTs, by 

design, were intended to focus on student learning while teachers shared practices and 

explored instructional options. The EMS assisted in generalizing teachers’ lived 

experiences with students by connecting their classroom stories with larger teaching and 

learning principles (Alloway & Jilk, 2010). Situating the student learning in a larger 

progression, or mathematics learning trajectory, assisted teachers not only in 

understanding the learning path for students but also a deeper understanding of the 

mathematics being taught by the teachers according to participants. Most study 

participants shared high levels of efficacy in their current grade level mathematics 

teaching and learning and based the teacher efficacy on their teaching experience with the 

particular age group and the grade-level mathematics content. But participants also 

openly admitted to a lack of deep knowledge regarding mathematics content and 

instructional strategies before or beyond their grade level. Participants shared the benefit 

of having mathematics vertical discussions with colleagues and designated the EMS as a 

critical resource for these discussions.  

Analyzing student work and grounding the student work with Missouri 

mathematics learning expectations was advantageous in advancing MKT and MTPs. The 

multi-case study results showed that a focus on student work and performance provided 

an avenue for focused grade-level collaboration during the data review team. This 

collaboration and examination of student work were directly related to teachers’ learning. 

Showcasing student work as a means of evaluating student thinking is central to the work 

of educators and situates PL in the everyday practice of teaching and learning 

mathematics (Copur-Gencturk et al., 2019; Kazemi and Franke, 2004). SE Teacher 3 
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used student work to validate the use of certain strategies suggested by the EMS and 

explored by the grade-level team. SE Teacher 1 shared how the EMS showcased student 

work to illustrate student thinking within a particular domain across grade-levels to be 

advantageous to vertical discussions. Bringing artifacts of student work to PL sessions or 

DRTs created internal accountability, strengthened pragmatic implementation of 

mathematics teaching practices and strategies, and made student learning visible 

(Almarode et al., 2019).  

Sutton et al. (2011) distinguished eight aspects of coaching knowledge labeling 

the domains of knowledge as assessment, communication, leadership, relationships, 

student learning, teacher development, teacher learning, and teacher practice. The 

premise of coaching as a strategy to improve teacher practice which in turn will affect 

student academic performance was the hypothesis of their work (Sutton et al., 2011). 

McGatha et al. (2017) examined several studies regarding the relationship between 

mathematics coaching and teacher practices. All of the studies found coaching on a 

continuum of more to less directive with the less directive approach being more powerful 

in supporting teachers in changing their instructional practices (NCSM, 2019). All of the 

studies reported an increase in student achievement, and across all studies, researchers in 

varying degrees saw teacher instructional practice improvements in questioning, student 

engagement, and teacher understanding (McGatha et al., 2015; NCSM, 2019).  

While the practitioners in the multi-case study recognized a deficit in 

understanding the mathematics experiences of learners in years before and after their 

grade level, they also acknowledged the importance of this knowledge. The study 

participants recognized the value of an EMS to guide their explorations in these 
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trajectories as they attempted to differentiate for students under- and over-performing in 

their grade levels. Student work grounded these explorations and allowed teachers 

opportunities to discuss not only student performance but student thinking which elevated 

the practitioner's voice in these discussions. Only focusing on student performance was 

not enough to designate the next steps or determine which instructional strategies or 

mathematics practices to try with students. Student work was simultaneously affirming 

and enlightening. Thus, the recommendation of using student work as a focus on the 

vertical progression of student experiences to advance MKT and MTPs in collaborative 

grade-level work is essential in contributing to MTE.  

Recommendation 5:  Building-based EMS regularly teaches a sub-section of students 

in the school which results in teachers and EMS sharing students, mathematics 

language, instructional strategies, and teaching practices. 

Study participants consistently spoke of how sharing students with the EMS 

increased the EMS credibility, the teachers’ desire to learn from the EMS, and the 

benefits of students to have two professionals supporting their mathematics learning. 

While this may be the most controversial finding and recommendation from this study, 

the evidence was clear that the EMS work with intervention students was incredibly 

influential and increased MTE as a collective.  

 Study participants emphasized the EMS working with Title 1 students, students 

diagnosed as underperforming compared to peers according to national norms, increased 

EMS credibility through competence. Sharing students created deeper ownership and 

shared responsibility for student performance and collective efficacy, provided 

consistency for students, and internal accountability of manipulative or strategy 
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implementation. While EMS worked with a subset of all students from the grade-level 

with varying teachers, the EMS could utilize student work as a measure of mathematics 

practice or strategy implementation. The EMS involved in this study shared they could 

easily tell which teachers were embracing the manipulatives, strategies, and language 

being promoted by the grade-level and those who were not. Sharing students 

strengthened the community of practice with common strategies and common language. 

Educators’ confidence grew with the productive ways of teaching mathematics in 

meaningful ways for students and both the classroom teacher and specialist were sharing 

the mastery experiences and affective states. Sharing common student interests created 

greater levels of competence among the educators with more knowledge of the MTPs that 

promote mathematics reasoning and problem-solving resulting in higher levels of 

credibility or respect for the EMS. Leading by example by advocating a reflective growth 

mindset contributed to MTE. While meeting regularly with students limited accessibility 

of the EMS with teachers, the organization infrastructure provided opportunities to 

instigate PL. Flexibility in schedules was mentioned by many of the participants and 

while the student groups limited on-demand EMS accessibility, the benefits of seeing 

groups seemed to outweigh the possible benefits of working in a one-on-one coaching 

situation in the classroom. The EMS involved in this study had approximately 20% of 

their schedule dedicated to coaching. This could vary and was intentionally ambiguous to 

allow for organic coaching opportunities, but typically Wednesday was dedicated to team 

coaching, meeting DRTs, and providing school-wide PL. Thus, it is recommended that 

building-based EMS regularly teach a sub-section of students in the school which results 
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in teachers and EMS sharing students, mathematics language, instructional strategies, and 

teaching practices.  

Evidence that Challenges the Solution 

  For each of the five recommendations proposed, there are potential challenges to 

be considered. First of all, the development and performance of EMS are mediated by the 

organizational context in which they are established. In this multi-case study, many 

organizational structures existed to support PL with the EMS. Organizational structures 

such as early release Wednesday PL time, regular, weekly DRT meetings, on-going 

grade-level collaboration, specific PL time dedicated to mathematics instruction 

including mathematics learning cadre, and time with a national consultant were all PL 

components established by the District CPL plan with BoE approval. While the 

organizational structures will vary by district, it will be essential to find funding that 

allows time for EMS to consistently engage in one-on-one coaching as well as team 

coaching as a way to support the ongoing PL essential to the efforts of improved MTPs 

and student achievement. 

Additionally, learning environments are highly influenced by relationships 

(NCSM, 2019). Variation in teachers, students, and schools is inevitable, and EMS 

support is essential in meeting the evolving needs of students and communities. Thus, 

change must be grounded in local discretion with impending systemic goals. 

Occasionally, when EMS are hired from existing faculty, there is a likelihood of 

“appointed or anointed” stigma, so EMS have to prove themselves worthy of respect 

through their work with students and colleagues. Similarly, EMS who join faculties as a 

new staff member have to make a conscious effort to build relationships with teachers 
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and get to know their philosophical beliefs as an educator. EMS do not need to agree with 

the assertion of others but need to try to understand their point of view based on their 

experiences and create opportunities to mediate their thinking and beliefs.  

Teachers have experienced varying levels of preparation to become an educator. 

Much like the students in a mathematics classroom, teachers also possess a varying 

degree of knowledge, skills, and mindsets. Sometimes teachers assume others learn the 

same way they did and thus teach in the same mode they found success in their own 

learning (Sousa, 2015). This can be a challenge for all involved. Learning is typically 

considered too narrowly and lessons designed too poorly to really differentiate and 

optimize learning (Hattie et al., 2012). EMS support teachers in finding ways to think 

about children, instruction, and mathematics by sharing research and evidence-based 

strategies that encourage teachers to try alternative methods or approaches to 

mathematics instruction together. This requires EMS to possess a high degree of MKT 

and leadership skills such as evidence-based coaching. Teachers’ level of thought in the 

decisions being made during grade-level collaboration contributes greatly to their level of 

effort and implementation. Many social factors including the hierarchical structures of 

schools typically limit teachers’ professionalism. EMS must alter professional behavior 

while recognizing educators are independent thinkers and scholars to accomplish desired 

results. Thought not only guides actions but arises from action and professionals need 

permission to think and permission to reflect in collaborative settings.  

Another challenge to EMS PL support implementation is the possibility that the 

administrator has a different set or even an opposing set of metrics on what constitutes 

effective mathematics teaching. Additionally, teachers themselves may be unaware of the 
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great deal of research about how students learn mathematics. It may be that EMS are 

attempting to disrupt a long-standing assumption regarding which students or teachers 

can and cannot do mathematics. These beliefs or underlying assumptions do not change 

overnight and are only influenced by reference experiences (Costa & Garmston, 2016). 

Teachers need vicarious and mastery experiences to shift beliefs and practices. EMS have 

to adjust to the tensions of ambiguity the work-role demands and have to shape their role 

to conform with the individuals’ needs, knowledge, skills, and orientation by monitoring 

socialization cues and politics.  

Furthermore, in the educational setting, there tends to be negative connotations 

and discomfort associated with asking for guidance or assistance according to the 

respondents. Teachers tend to only reach out when they need help and typically do so 

reluctantly. This deficit mindset or deficit coaching model is not as effective as an asset-

based or strengths-based coaching model. What teachers know, do, and care about is 

powerful in the learning equation (Hattie, 2009). When EMS focus on learning in the 

classroom there are a lot of variables to take into consideration such as the teacher’s 

willingness to adapt to different students, situations that evolve with the lesson within the 

classroom, classroom environments mediated by student relationships, and teaching 

scenarios that did not go as planned. Leaders must acknowledge the importance of 

psychological safety for both the learner and teacher and seek hopeful healthy 

relationships. The unwelcomed or uninvited relationships of mandates, top-down reform 

efforts, or external demands and directives weaken educator relationships and potential 

learning opportunities.  
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Principals are the instructional leaders and the custodians of the school culture. 

School cultures encourage educators to embrace some forms of experimentation and risk-

taking for the benefit of their students. It is essential for the EMS and principal to work 

together with a partnership agreement (Killion et al., 2012; Killion & Harrison, 2012; 

Knight, 2011; Saphier & West, 2010) to support teachers’ willingness to try instructional 

practices outside their comfort zone. For the EMS to operate successfully in the role of 

improving mathematics teaching and learning, the EMS and principal must be in a true 

partnership with explicit knowledge of how each person plays a part in the culture 

building of PL (Saphier & West, 2010). Other studies indicate when coaches do not 

spend sufficient time working with administrators to create a framework or PL support 

plan, there is regret and insufficient certainty for adequate progress (Kissel et al., 2011). 

Study participants spoke positively about meeting consistently. Explicit knowledge of the 

principal’s expectations of the EMS and opportunity for professional discourse regarding 

mathematics teaching and learning are essential components to advance student 

mathematics achievement.  

Additionally, if the outdated school hierarchical structures based on positional 

leadership are not acknowledged and addressed it can impede relationships and 

psychological safety. The humble approach is the only approach to the complexities of 

the classroom (Knight, 2018). Teacher temperaments, skill sets, and levels of abstraction 

vary greatly so EMS have to differentiate their approaches with teachers and consider the 

adult learning process. If EMS are not properly trained in evidence-based coaching 

strategies or transformational leadership practices, their efforts can undermine 

mathematics learning goals for both the adults and students in the system. Additionally, if 



ELEMENTARY MATHEMATICS SPECIALISTS’ CONTRIBUTIONS  248 

EMS are not knowledgeable in the ambitious MTPs or struggle to enact practices because 

of lack of MKT or lack of experience this too can undermine efforts of improving student 

achievement. Other studies have shown that simply allocating funds and filling EMS 

positions with good teachers lacking specific training and knowledge does not yield the 

desired outcomes of improved instructional practices and increased student achievement 

(Campbell & Malkus, 2014). Neufield and Roper (2003) linked instructional coaching 

with improved teacher collaboration while Cornett and Knight (2009) linked instructional 

coaching with improved teacher attitudes, skill implementation, efficacy, and student 

achievement. Mangin and Dunsmore (2014) found instructional coaching increased 

student outcomes on standardized testing while Campbell and Malkus (2014) found 

coaching can produce a positive impact on student achievement (Campbell & Malkus, 

2014).  Yet in all of the mentioned studies, it is important to note that the effects only 

emerged as the coach gained experience and knowledge with continued PL. The EMS 

involved in the multi-case study shared it took time to build relationships and establish 

partnerships. With only three years of EMS experience, they recognized emerging 

relationships were still being enacted.  

The EMS had to learn about various teachers’ and administrators’ priorities, the 

culture and dynamics of grade-level teams, educators’ level of confidence and efficacy, 

and teachers’ willingness to shift practices or try different instructional strategies. SW 

EMS mentioned taking time for herself as a leader to become acclimated to the position 

and gain a sense of confidence and efficacy in the EMS position even though she had 

been a classroom teacher in the building for several years before accepting the EMS 

position. Time is the ultimate currency in education.  
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Lastly, the most prominent challenge for the conceived solution is schools having 

adequate funding, resources, and support to initiate and sustain EMS as a strategy for 

instructional improvements aligned with other district infrastructure. This study supports 

a building-based EMS who is an integral part of the staff. Some researchers contend that 

the coach should report to a district curriculum director and not the building principal 

(Saphier & West, 2010). However, in this cross-case comparisons, respondents shared 

how important it was that the EMS was an integral staff member. By being a part of the 

staff, trust and credibility increased among the faculty. Credibility is increased by 

empathy and understanding of what another person is experiencing from their perspective 

(Knight, 2007). Spending time teaching lessons that integrate the teaching strategies 

being promoted and working with a common sub-section of students not only increased 

EMS credibility but respect, perceived competence, and trust. As Haslam et al. (2011) 

found leaders who were members of in-groups are more trustworthy than members of 

out-groups or those who are in-group prototypical are perceived to be much more 

trustworthy which creates the opportunity for collective action while leaders seek to 

represent themselves in ways that fit a predefined understanding of the group.  

Additionally, it is imperative EMS are strong time managers, share a collective 

responsibility for student achievement, and are open to learning and growing as a 

professional. Many researchers advocate for districts to commit to their investment of 

EMS by establishing a coach champion or coach of coaches to support EMS leaders and 

continue active, job-embedded leadership PL (Killion & Harrison, 2017; Knight 2007; 

Tschannen & Tschannen, 2011). Ideally, EMS would continue to gain training in each of 

the eight coaching domains which include assessment, communication, leadership, 
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relationships, student learning, teacher development, teacher learning, and teacher 

practices (Sutton et al., 2011). According to all of the EMS study participants, there is 

space for continual growth in each of these domains as they implement PL supports for 

elementary teachers. The dedicated time as a resource is susceptible to many other 

demands, thus, building leaders need to commit the resources and time within their 

infrastructure to support EMS as a PL support for teachers.  

Implementation of the Proposed Solution  

Change in an organization, especially a public servant organization like public 

education, is inevitable. How that change is conceived, perceived, and implemented is 

dependent on organizational leadership and membership. Systemic organizational change 

requires an understanding of the structure and culture that exists. School organizational 

change requires commitment, satisfaction, and positive responses to perceived political 

leadership strategies. Change agents, such as the EMS, must operate within the 

organization’s political structure to advance the necessary change (Schein, 1977) by 

balancing advocacy with a sense of inquiry. Resistance to change can be multi-faceted 

and involve cognitive, emotional, and intentional reactions, each of which can be positive 

or negative (Szabla, 2007). By assessing and evaluating beliefs, emotions, and intentions, 

leaders develop skills that can comprehensively uncover the factors hampering change 

implementation or success.  

As school districts and buildings decide to employ EMS as school-wide support 

for mathematics instructional improvement, considerations must be made regarding the 

individuals’ preparation for the role, the staff needs, and the student needs. While varying 

degrees of PL and PL supports can be provided by many individuals inside and outside 
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the school system, the PL supports provided by the EMS should be individualized, 

intensive, sustained, context-specific, and focused (Killion et al., 2016; Kraft et al., 

2018). Much of the EMS work in this multi-case study was dedicated to team-coaching. 

However, as evidenced by the respondents, this coaching was differentiated by the 

teacher and provided one-on-one coaching interaction opportunities. Study participants 

interacted with the EMS at least once a week throughout the school year. These meetings, 

typically in a DRT setting, were content and classroom-focused with the deliberate 

practice of a specific math teaching practice, strategy implementation, or general 

instructional practice.  

Factors and Stakeholders Related to the Implementation of the Solution  

The student is the most vulnerable stakeholder involved in the challenge of 

creating, retaining, and adapting effective elementary mathematics teaching and learning. 

Students’ success is dependent on the teachers they encounter and their educational 

career experiences. The elementary education the student receives is a building block that 

contributes to their success in high school, college, and career. Elementary-aged students 

are impressionable and while mathematics education is laced with cultural underpinnings, 

all students need to have access to rigorous instruction from high-quality educators and 

be encouraged to pursue their mathematical strengths.  

As district leadership considers options to address the Every Student Succeeds 

Act (ESSA) recommendations and improve mathematics instruction, recruiting and hiring 

individuals with EMS certification or willingness to pursue EMS certification will be 

essential. Campbell and Malkus (2014) found the use of elementary mathematics coaches 

had a significant positive impact on student achievement but the coaches were highly 
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trained with coursework specifically designed for their mathematics leadership positions. 

Districts can utilize coaching knowledge domains and definitions to identify individuals 

who may be well-prepared to pursue an EMS position (Sutton et al., 2011). In this cross-

case comparison, the EMS participants had completed the EMS coursework and had 

earned EMS certification at the time of the study. Each EMS spoke highly of the 

certification program and the many benefits they had received as participants of learning 

as a cohort within the program. The relationships they built with other colleagues 

pursuing EMS certification remained intact even after they had received the certification. 

Many of them reached out to other EMS in their similar positions for support, guidance, 

and collegiality.  

  EMS, teachers and building principals must work together to create a culture of 

continual learning in the school for both students and adults. Principals must encourage 

teachers to work with the EMS and leverage EMS expertise for PL opportunities. 

Teachers must take responsibility for their learning, willingly access EMS support to 

address their learning aspirations and participate in learning plans utilizing EMS 

collaboration. The EMS must work with both the teachers and principal to support the 

development of school culture for continual learning, build relationships so that EMS PL 

supports are seen as a positive and supportive asset to enhance professional practice and 

the coach uses a variety of interactions to support professional growth for teachers 

(NCSM, 2019).  

Leader’s Role in Implementing Proposed Solution  

Transformational learning leaders cultivate organizational commitment by paying 

equal attention to both the student and adult learning experiences within a school. 
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Leadership is not just getting followers to agree with a vision of improved learning and 

outcomes, but motivating them in ways to get the work done where the vision becomes a 

reality (Haslam et al., 2011). PL imperatives of “creating continuous learning 

opportunities, promoting inquiry and dialogue, encouraging collaboration and team 

learning, establishing systems to capture and share learning, empowering people toward a 

collective vision and connecting the organization to its environment” (Swanson & Holton 

2009, p. 218) must be embraced by key stakeholders to result in the desired educational 

outcomes of improved mathematics instructional practices and greater teacher and 

student mathematical understanding and efficacy. It is important to note that while EMS 

have the potential to support teachers’ growth with high-quality PL, valuable feedback, 

and meaningful experiences, the EMS themselves also require continued PL.  

Timeline for Implementation of the Solution 

 As more and more states implement EMS certifications and endorsements in 

response to the ESSA directive, it is important to systematically acclimate coaches to the 

education system. In the district involved in this study, the EMS spent the first year 

learning the dynamics of the building, pulling small groups of students for Title 1 

instruction, and sharing resources with educators. In the second year of instruction, the 

EMS began to incorporate at least 20 percent of their time a week to coaching endeavors. 

These coaching practices varied but involved team coaching, one-on-one coaching, 

modeling, and professional learning collaboration facilitation. In the third year of 

instruction the EMS, teachers, and principals shared they believed they were fully 

implementing the multi-tiered support system (MTSS) for all students, working 
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collaboratively to meet the needs of all students and teachers, and growing professionally 

in MKT with more ambitious MTPs.  

As with any PL education initiative, sustained support and evaluation are essential 

to promote shifts in instructional practice and translate knowledge and skills into the 

classroom with students. Guskey (2000; 2017) provides a framework for examining the 

influence of PL programs. Evaluation of PL programs should collect data from 

participants' reactions, more specific measures of learning such as coach and teacher level 

data regarding the acquisition of knowledge and skills, use of the knowledge and skills, 

and the impact on the organization. Finally, the EMS impact on teacher and student 

learning outcomes should also be assessed and evaluated. Guskey’s framework 

encourages the collection of data in the form of classroom observations, instructional 

plans, student work samples, and test scores (Guskey, 2017). As schools consider hiring 

highly qualified EMS professionals, providing a framework for development and 

evaluation will articulate a clear vision, action steps, and desired outcomes. 

Evaluating the Outcome of Implementing the Solution 

 The recommendations should be evaluated with at least four measures, one 

measure to address the change or shifts in MTPs, one measure to address the developing 

MKT, one measure to address adapting MTE and the other to measure student growth in 

mathematical understanding and performance. While most schools use annual state-based 

assessments for student achievement measures, it is important to also consider using the 

formative classroom-based measures that tend to be more directly correlated with 

mathematics instructional practices teachers are learning and implementing with their 

students. Teaching practices and student achievement are correlated (Kraft et al., 2018) 
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and substantial changes in teaching practice will be reflected in student achievement 

which then affects MTE. This accentuates the importance of MKT and ambitious MTPs 

as the premise of EMS PL supports.    

 Descriptive evaluation, a description of the program’s actions and results 

obtained, can be used as part of a cost-benefit analysis and effectiveness assessment for 

the EMS program (Killion, 2008). The descriptive evaluation will include perceptions of 

the program participants regarding knowledge, attitude, and aspirations collected by 

surveys, observations, and focus groups. Evaluation involves collecting evidence from 

the field, each school site for district-level implementation, and each classroom for 

building-level implementation. The evidence will monitor levels of collective MTE, 

results of students’ performance, the percentage of teachers employing evidenced-based 

MTPs, and reported confidence in MKT. Although participation, satisfaction, and 

enjoyment are not indicators that learning has occurred, they can contribute to program 

evaluation along with merit, worth, and impact (Killion, 2017). Merit refers to the PL 

supports’ intrinsic properties, characteristics, and attributes as aligned to success criteria. 

Worth is perceived as the value of the program which involves measuring if participant 

perception of the PL is worth the time invested or if the EMS is perceived as a 

contributing member to the professional learning community. Impact describes the 

contribution the PL makes to the effects it intends to achieve (Killion, 2017). A 

descriptive evaluation of merit, worth, and the impact can address the recommended 

learning measures of the change or shifts in MTPs, MKT, MTE, and beliefs with student 

growth or achievement progress in mathematical understanding and performance. 
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Implications 

Practical Implications 

  This study contributes to both research and practice. With respect to practice, the 

study recommends educational leaders to consider a long-term, sustainable, system-level 

approach to the implementation of EMS as support in mathematics teaching and learning 

through one-on-one and team coaching initiatives as well as teaching underperforming 

students in small group settings. Such an approach requires attention to the preparation, 

selection, and continued PL of EMS in efforts to contribute to mathematics instructional 

decision making in regards to ambitious MTPs, individual and collective capacity 

development of MKT, and individual and collective MTE. EMS coaching efforts are 

most efficacious when they are connected to formal PL and augment ongoing informal 

teacher PL grounded in the curriculum and focused on student work. While EMS may be 

involved in the planning and delivery of formal PL opportunities, they must also be 

afforded the time and resources to support teachers on the job in ways that extend the 

knowledge gained through formal PL sessions. In this way, EMS can facilitate 

interactions with and between teachers and foster learning opportunities across a school 

system.  

By using the findings of this research study and others to influence decisions 

about PL supports for elementary teachers regarding mathematics instruction, how 

schools can systemically employ EMS in ways to improve mathematics teacher efficacy, 

and how stakeholders (including students) consider mathematics knowledge and 

achievement, there is potential to not only improve mathematics learning for today’s 

students but for many generations to come. Today’s teachers are the mentors and leaders 
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of our future teachers and the parents of our future students. As students experience more 

positive high-quality mathematics instruction by teachers utilizing ambitious MTPs and 

incorporating student problem-solving, reasoning, and student curiosity, the expectations 

of what it means to learn and do mathematics as well as the culture of mathematics 

teaching and learning will change.  

Implications for Future Research 

 With respect to research, this study highlights five recommendations regarding 

the employment of EMS and a framework for developing, supporting, sustaining, and 

evaluating EMS PL supports with respect to how EMS function as teacher leaders of 

mathematics curriculum implementation as well as promoters of mathematics 

instructional change. The study contributes to the existing literature of how schools as a 

system can support EMS’ evolving roles as contributors to individual and collective 

teacher mathematics efficacy. Thus, while considering the combined individual and 

collective framings of organizational change, this study also discloses how coaching 

efforts of EMS facilitate broader efforts to support organizational change in schools and 

school districts in regards to mathematics education.  

While various EMS PL supports were highlighted as contributors to MTE, the 

frequency of these actions were not accounted for in this study and could have a direct 

impact on the level of implementation, acceptance, and/or success. The frequency and 

duration of the support could be contributing factors to the influence on MTPs, MKT, 

and/or MTE. According to the RTI handbook, the participants in this study spent 80% of 

their time working with Title 1 students in small groups or joining mathematics 

classrooms to support Title 1 students and 20% of their time coaching or supporting 
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teachers. While there were evident discussions of shifts in mathematics practice and 

student achievement based on this framework, the frequency, duration, and balance of 

these supports need to be further investigated. For instance, perhaps spending 60% of the 

time dedicated to Title 1 students and 40% of their time to coaching or some other 

combination of time could produce better outcomes.  

This study addressed the kinds of supports a small sample of teachers, EMS, and 

principals reported in this district as the kinds of supports that influenced personal MTE. 

Further studies could collect a larger sample of perspectives. Some EMS shared they kept 

a personal log of their coaching and teaching activities, but this data was not collected for 

all of the participants involved in this study nor analyzed in reference to the posed 

research questions of this study. Future studies could focus on the instigation, frequency, 

and duration of the EMS supports mentioned as contributors to MTE in this study on a 

larger scale or for a longer period as a longitudinal study. Future researchers may also 

consider collecting state assessment scores in an attempt to link student performance with 

changes in teacher practice as a mixed research study.  

Implications for Leadership Theory and Practice  

“Effective leaders stick to their counter-cultural, inquiring, Magis-driven 

approach, knowing that trouble will likely arise when they stop asking questions and 

challenging themselves and others” (Lowney, 2003, p. 291). As Lowney (2003) points 

out leadership is typically swimming against the current and being seduced to turn around 

and acclimate to the existing flow is tempting. While leaders such as EMS cannot control 

results, they can control their actions. They can persevere and be contemplative in their 
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actions by modeling ways to gather knowledge, reflect on the experience, act on the 

knowledge, and reflect again (O’Malley, 2008).  

The work of EMS professionals is directly aligned with the incubating, strategic 

leader because of their focus on the success of others (Olson & Simmerson, 2015). 

Incubating leaders tend to be encouraging and perceptive, experienced in their respective 

fields, and focus on being a resource for others. Incubating leaders cultivate networks as a 

resource for others such as utilizing grade-level teams for social persuasion. They curate 

relationships while seeking and appreciating interests that expand or challenge their 

perspective, and share information in ways to promote successful behavior while 

diminishing barriers (Olson & Simmerson, 2015).  

Education is a demanding profession and closely related to Ignatian values 

including cura personalis, the notion of sharing concern for the whole person. The 

educator's concern for another is not just about the intellectual or cognitive development 

of the individual, but the affective spiritual well-being. This includes students’ and 

teachers’ emotional, physical, and social well-being (O’Malley, 2008). EMS PL supports 

encompass the Ignatian value of cura personalis, getting to know the whole person, as a 

way to make students and teachers feel comfortable, valued, respected, and loved. When 

teachers have the learners’ best interest at heart, they can genuinely trust their care for 

their well-being. It does not matter if the learner is a child or an adult. When the learner 

feels genuine care for their well-being they are more open to learn, love, and dream. EMS 

PL supports can be transformational, have the potential to bind individuals with 

collective purpose, and ultimately keep teachers committed to the betterment of students 

through advancing PL of MTPs and strengthening MKT resulting in greater levels of 
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MTE, higher student engagement and learning growth for both the adults and students in 

a school.  

Summary of the Dissertation in Practice  

 This small scale study explored the importance of the role of EMS in supporting 

teachers in developing MTE with work in MKT and MTPs. The qualitative investigation 

deliberately focused on the perspectives of principals, specialists, and teachers in the 

same building to triangulate findings in understanding how the EMS PL supports 

contributed to MTE with a cross-case comparison. Five central themes regarding 

Mathematics Knowledge for Teaching (MKT), Mathematics Teaching Practices (MTPs), 

Mathematics Teaching Efficacy (MTE), EMS Collaboration, and Mathematics Structural 

Supports emerged during the open coding of the qualitative data collected from 

interviews and district documents. From these central themes, five findings were 

established and served as a premise for the DIP problem solution: executing EMS PL 

supports and leadership, developing mathematics knowledge for teaching (MKT), 

shifting mathematics teaching practices (MTPs) and beliefs, contributing to mathematics 

teacher efficacy (MTE), nurturing administrative support and guidance, and leveraging 

EMS perception.  

From these findings, five recommendations are presented as a proposed solution 

to improved elementary mathematics teaching and learning: (1) EMS should partner with 

teachers and administrators to leverage elementary teacher autonomy and agency while 

developing a deeper understanding of mathematics content and evidence-based 

pedagogies. (2) building administrators should capitalize on EMS expertise as a conduit 

of effective PL by implementing distributed leadership, endorsing the specialist as a 
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credible resource, and providing EMS opportunity for both team and one-on-one 

coaching (3) principals and teachers should utilize EMS to sustain formal PL sessions 

with follow-up coaching and peer-influenced accountability (4) EMS should anchor 

mathematics PL in grade-level experiences and expertise but encourage educators to 

focus on the vertical progression of student experiences while analyzing student work to 

advance mathematics knowledge for teaching (MKT) and mathematics teaching practices 

(MTPs) and (5) EMS should regularly teach a sub-section of students in the school so 

teachers and EMS share students, mathematics language, instructional strategies, and 

teaching practices. Evaluation should measure merit, worth, and impact of the proposed 

recommendations on improved instructional changes in MTPs, MKT, and MTE with an 

outcome of student growth in mathematics understanding and performance.  

The voices of these educators were consistent in that teaching is a collective 

group effort spanning years in a child’s life, knowing mathematics and teaching 

mathematics are two very different endeavors, and mathematics teacher efficacy (MTE) 

evolves and adapts with experiences. An EMS professional, dedicated to supporting 

teachers and invested in the student learning as much as adult learning within a building, 

is not only crucial to progress in mathematics learning but essential to the overall 

organization's well-being. EMS can engage in collaborative work across multi-grade 

academic communities, expand perspectives and insights in student learning experiences 

expelling myths regarding who can and who cannot learn mathematics, and foster 

multiple opportunities for inquiry, collaboration, and reflection. This DIP highlights 

sustainable structures and processes for adult learning focused on collaboration, inquiry, 
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and reflection within a culture of learning that can withstand the external factors of 

change educational systems continually confront.  

This Dissertation in Practice journey was immersed with the opportunity for 

leadership growth, inquiry, and reflection. Recognized as the first of the four Jesuit 

leadership pillars (Lowney, 2003), self-awareness through introspective reflection was 

critical to the perseverance and commitment of this journey. This DIP was created from 

ingenuity as a response to the changing world and a need for better-equipped, practicing 

educators to meet the needs of our most vulnerable, impressionable stakeholders, our 

students. This DIP is presented with the hope to engage others positively and 

supportively to make a difference in the lives of teachers and students alike through love 

and continued ingenuity. Lastly, illustrating the fourth Jesuit pillar of leadership, heroism, 

the contribution of the DIP study to both research and practice encompasses the spirit of 

Magis as a benefit for others and the betterment of the world in which we live.    
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Appendix B 
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Appendix C 

Participant Recruitment Email Correspondence 

 

Dear____________, 

This is a request for your participation in a qualitative study analyzing the contributions of 

elementary mathematics specialists on K-5 mathematics teacher efficacy.  This research is 

designed to collect the perspective and experiences of principals, specialists, and teachers as 

they collaborate on mathematics instructional decisions.  This research project is seeking an 

understanding of how elementary math specialists contribute to the mathematics efficacy of 

elementary teachers and mathematics education in the elementary building. 

Participation in this study includes an interview with questions about the participant’s 

relationship with mathematics and mathematics teaching, the experiences between elementary 

math specialists and teachers regarding mathematics instructional decisions with students, and 

the elementary math specialist actions that most influence mathematics instructional decisions.  

The interview will take approximately 60 minutes, and will be audio recorded with permission. A 

follow-up interview may be requested to review interview transcripts for accuracy, comment on 

findings, and/or clarify any misconceptions.  The study is voluntary.  If you agree to participate, 

you may withdraw at any time.  

There is no risk of participation in this study. Following transcription of the interviews, audio 

recordings and notes will be destroyed to ensure confidentiality and anonymity.  Pseudonyms 

will also be used to maintain confidentiality.  There are no direct benefits to you, the participant, 

for participating in this study.  There is no compensation for participating in this study.  Please 

contact me by email if you have any questions about the research.  Questions 

about research participants’ rights may be directed to the Institutional Review Board by calling 

402-280-2126. 

Thank you for your time and consideration,  
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Appendix D 

Research Participants Bill of Rights 

 
As a participant in a research study, you have the right: 

1. To have enough time to decide whether or not to be in the research study, and to 

make that decision without any pressure from the people who are conducting the 

research.  

2. To refuse to be in the study at all, or to stop participating at any time after you 

begin the study. 

3. To be told what the study is trying to find out, what will happen to you, and what 

you will be asked to do if you are in the study. 

4. To be told about the reasonably foreseeable risks of being in the study. 

5. To be told about the possible benefits of being in the study. 

6. To be told whether there are any costs associated with being in the study and 

whether you will be compensated for participating in the study. 

7. To be told who will have access to information collected about you and how your 

confidentiality will be protected. 

8. To be told whom to contact with questions about the research, about research-

related injury, and about your rights as a research subject. 

9. If the study involves treatment or therapy: 

a. To be told about the other non-research treatment choices you have. 

b. To be told where treatment is available should you have a research-related 

injury, and who will pay for research-related treatment.  
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Appendix E 

Interview Protocols 

Interview Protocol: Perception of Elementary Math Specialist Contributions to 

Elementary Mathematics Teacher Efficacy- Administrator Perspective 

Time of Interview: 

Date: 

Place: 

Interviewer:  Marilyn Cannon 

Code/Pseudonym: 

Position of Interviewee:  

(This research project is seeking understanding of how elementary math specialist contribute to the 

mathematics efficacy of elementary teachers and the mathematics education in the elementary building.  

Thank you for agreeing to be interviewed for this research project regarding elementary math specialist. 

I want to remind you that your comments will remain confidential and anonymous.  We can take a break 

at any time during this interview.) 

Questions: 

1. Please tell me a little about yourself and why you became an elementary 

principal.  

2. Do you consider yourself a successful, confident mathematics teacher?  Why?  

3. What is the most challenging aspect in teaching children mathematics?  What is 

the most enjoyable aspect of teaching children mathematics? 

4. How confident do you think teachers at this school are at teaching math?  What 

evidence can you offer to support this claim? 

5. What is the work of the elementary math specialist in your building?  

6. How often do you work directly with the EMS?  What is the nature of this 

work?  

7. What experiences, if any, have you had with the EMS that positively impacted 

your understanding of mathematics content and/or pedagogy?   

8. What experiences, if any, have you had with the EMS that negatively impacted 

your understanding of mathematics content and/or pedagogy?   

9. What experiences, if any, have changed your thinking about teaching or 

learning mathematics?   
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10. How are you persuaded to support new mathematics instructional strategies?  

What supports are needed to ensure success?   

11. How does work between EMS and teachers provide opportunity for continuous 

on-the job professional learning?   

12. What are some ways, if any, EMS provided supports influence the level of 

efficacy in teaching or learning mathematics?  

13. How often do teachers reach out to your EMS for support?  How are the 

interactions instigated?  

14. Do you believe that the EMS provided supports has an influence on the way 

teachers teach mathematics?  If so, in what ways?   

15. In what ways, if any, does the EMS work influence teachers’ beliefs about their 

ability to teach and learn mathematics?   

16. In your opinion, has the EMS changed other teachers’ perspectives on teaching 

math and /or their relationship with math?  If so, in what ways? 

17. In your opinion, how is the elementary math specialist perceived by teachers? 

Describe the relationship of the EMS and teachers.   

18. How involved is the EMS with professional learning within your building?   

19. Is there anything else you would like to share? 

 

Interview Protocol: Perception of Elementary Math Specialist Contributions to 

Elementary Mathematics Teacher Efficacy-Teacher Perspective 

Time of Interview: 

Date: 

Place: 

Interviewer:  Marilyn Cannon,  

Code/Pseudonym: 

Position of Interviewee:  

(This research project is seeking an understanding of how elementary math specialist contributes to 

the mathematics efficacy of elementary teachers and the mathematics education in the elementary 

building.  Thank you for agreeing to be interviewed for this research project regarding elementary 

math specialist. I want to remind you that your comments will remain confidential and anonymous.  

We can take a break at any time during this interview.) 
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Questions: 

1. Please tell me a little about yourself and why you became an elementary 

teacher.  

2. Do you consider yourself a successful, confident mathematics teacher?  Why?  

3. What is the most challenging aspect in teaching children mathematics?  What 

is the most enjoyable aspect of teaching children mathematics? 

4. How confident do you think other teachers at this school are at teaching 

math?  What evidence can you offer to support this claim? 

5. What is the work of the elementary math specialist in your building?  

6. How often do you work directly with the EMS?  What is the nature of this 

work?   

7. What experiences, if any, have you had with the EMS that positively impacted 

your understanding of mathematics content and/or pedagogy?   

8. What experiences, if any, have you had with the EMS that negatively impacted 

your understanding of content and/or pedagogy?   

9. What experiences, if any, have changed your thinking about teaching or 

learning mathematics?   

10. How are you persuaded to try new mathematics instructional strategies?  

What supports do you need to ensure success?   

11. How does working with an EMS provide opportunity for continuous on-the-job 

professional learning?   

12. What are some ways, if any, EMS provided supports influence your level of 

efficacy in teaching or learning mathematics?  

13. How often do you reach out to your EMS for support?  How are the 

interactions instigated?  

14. Do you believe that the EMS provided supports has an influence on the way 

you teach?  If so, in what ways?   

15. In what ways, if any, does the EMS work influence your beliefs about your 

ability to teach and learn mathematics?   

16. In your opinion, has the EMS changed other teachers’ perspectives on 

teaching math and /or their relationship with math?  If so, in what ways? 
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17. In your opinion, how is the elementary math specialist perceived by teachers? 

Describe the relationship of the EMS and teachers.   

18. How involved is the EMS with professional learning within your building?   

19. Is there anything else you would like to share? 

 

Interview Protocol: Perception of Elementary Math Specialist Contributions to 

Elementary Mathematics Teacher Efficacy- EMS Perspective 

Time of Interview: 

Date: 

Place: 

Interviewer:  Marilyn Cannon 

Code/Pseudonym: 

Position of Interviewee:  

(This research project is seeking an understanding of how elementary math specialist contributes to the mathematics 

efficacy of elementary teachers and the mathematics education in the elementary building.  Thank you for agreeing 

to be interviewed for this research project regarding elementary math specialist. I want to remind you that your 

comments will remain confidential and anonymous.  We can take a break at any time during this interview.) 

 

Questions: 

1. Please tell me a little about yourself and why you became an Elementary Math 

Specialist. 

2. Do you consider yourself a successful, confident mathematics teacher?  Why?  

3. What is the most challenging aspect in teaching children mathematics?  What is 

the most enjoyable aspect of teaching children mathematics? 

4. How confident do you think other teachers at this school are at teaching math?  

What evidence can you offer to support this claim? 

5. What is the work of the elementary math specialist in your building?  

6. How often do you work directly with the teachers or building principal?  What 

is the nature of this work?   

7. What experiences, if any, have you had with the teachers that positively 

impacted your understanding of mathematics content and/or pedagogy?   
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8. What experiences, if any, have you had with the teachers that negatively 

impacted your understanding of mathematics content and/or pedagogy?   

9. What experiences, if any, have changed your thinking about teaching or 

learning mathematics?   

10. How are you persuaded to try new mathematics instructional strategies?  What 

supports do you need to ensure success?   

11. How does working with teachers provide opportunity for continuous on-the-job 

professional learning?   

12. What are some ways, if any, EMS provided supports influence teachers’ level 

of efficacy in teaching or learning mathematics?  

13. How often do teachers reach out to you for support?  How are the interactions 

instigated?  

14. Do you believe that the EMS provided support has an influence on the ways 

teachers teach mathematics?  If so, in what ways?   

15. In what ways, if any, does your work influence teacher beliefs about their 

ability to teach and learn mathematics?   

16. In your opinion, have you changed other teachers’ perspectives on teaching 

math and /or their relationship with math?  If so, in what ways? 

17. In your opinion, how are you perceived by teachers? Describe the relationship 

of the EMS and teachers.   

18. How involved are you with professional learning within your building?   

19. Is there anything else you would like to share? 
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Appendix F 

NVivo12 Code Book: Analysis of Elementary Math Specialist on Math Teacher Efficacy 

Nodes\\Themes 

Name Description 

EMS Collaboration Professional discourse about interventions and building-
level PL delivery 

Math Knowledge for 
Teaching (MKT) 

Subject matter knowledge and content pedagogical 
knowledge needed to teach children mathematics 

Grade Level 

Experience 

Years of experience in a particular grade level or subject 

area contributing to the MKT 

Math Content 

Knowledge 

Knowing grade level appropriate mathematics and its 

vertical alignment 

Curriculum Resources, strategies, and materials used to instruct 

elementary mathematics 

Math Pedagogical 

Knowledge 

Mathematics age-appropriate instructional strategies 

and delivery 

Math Teacher 
Efficacy(MTE) 

Description of confidence and competence in teaching 
and learning mathematics 

Affective States Math Identity.  Statements describing the beliefs, 

attitudes, emotions (non-cognitive relationship) with 

mathematics 

Beliefs and 

attitudes 

Feelings of like or dislike, good or bad, useful or non-

useful toward mathematics, children, leadership, and 
instructional strategies 

Confidence Feelings of security, comfort, and competence in being 
able to perform a job effectively 

Persistence Consistent and continuous efforts 

Mastery 
Experience 

Performance accomplishments- feelings of success 
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Name Description 

Social Persuasion Encouragement by credible, trustworthy colleagues to 

innovate, transform, and conquer hindrances or barriers 

to student success 

Relationship Trust statements indicating states of mind that are both 
trusting and/or trustworthy 

Resource 
Provider 

Gathering of information, materials, manipulatives, 

and/or resources for teachers to expand the use of a 

variety of resources to improve instruction  

Respect Credible because of knowledge 

Vicarious 
Experiences 

Other experiencing success and sharing  through 
conversation, video, research article, email, post, etc 

Mathematics 

Teaching Practices 
(MTPs) 

Teaching practices such as setting goals, posing 

purposeful questions, making connections, etc 

Professional 
Learning 

Effort to seek and update professional repertoire of 

knowledge, skill, and attitude advancements to become a 

better educator 

1 on 1 

coaching 

Professional dialogue between EMS and individual 

teacher to mediate thinking and facilitate reflection to 
increase the effectiveness of classroom instruction 

Classroom 
modeling 

Working with students in the form of presenting 

mathematics lessons or demonstrating specific 

strategies with a group of students while being watched 
by other educators 

Collaboration 
and planning 

Working together to study and plan mathematics 
instruction  

Consistent 

message 

Consistency and contradictions regarding the 

workaround elementary mathematics instruction and 
EMS supports 
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Name Description 

Co-teaching Presenting lessons or demonstrations simultaneously 
with a group of students or teachers 

Data Review 

Team Process 

Meetings where teachers discuss SMART goals and 

students academic achievement toward those goals 

Team 

Coaching 

Professional dialogue while meeting with grade-level 

teams or vertical math teams to mediate thinking 

Vertical 

discussions 

Mathematics curricular discussions emphasizing what is 

taught before and beyond in a particular mathematics 
content domain 

System Structure Existing district structures that support or impede the 
work of the specialist 

Perception of 

specialist 

Thoughts describing the specialist and her work 

Support 

System 

Structures put in place to support the specialist and her 

work 

        Tier 2  
        instruction 

Intervention small group instruction led by EMS for 

specified students  

 
 

 

 

 

 

 

 

 

 


