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Abstract 

The achievement gap that exists among English Language Learners (ELLs) and non-ELLs in 

America’s secondary mathematics classrooms is steadily increasing.  Moreover, teachers have 

higher numbers of ELLs in their classes every year, without the support or training to prepare for 

the instructional challenges this demographic shift brings.  Overall trends in research indicate the 

need for awareness of this achievement gap, strategies to close the gap, and implementation of 

best practices in math classrooms.  This mixed methods case study explores strategies Math 

teachers can deploy to close the achievement gap among both ELLs and non-ELLs in math; as 

well as, the implementation of best practices in their classrooms to help increase ELLs’ math 

achievement.  Classroom observations, teacher interviews, student surveys, and grade report data 

were collected from the co-taught Sheltered English (SE) Math 1 focus class.  The findings from 

this study suggest that ELLs benefit in math achievement when enrolled in a co-teaching 

instructional setting with one Math and one English Language Development (ELD) teacher.  The 

researcher recommends purposeful scheduling of co-taught math classes based on identifying 

ELLs whom would benefit the most from this supportive learning environment.  Data collected 

and findings reported in this study could drive administrative decision making with great 

potential of a profound impact on the achievement of ELLs in math. 

Keywords: achievement gap, best practices, Common Core, co-teaching, English 

Language Learners, high school, instructional strategies, math, professional development, 

teacher preparation 

  



TEACHING MATH TO ELLS 

 

3 

Table of Contents 

Abstract ........................................................................................................................................... 2 

Table of Contents ............................................................................................................................ 3 

Chapter One: Definition of Problem ............................................................................................... 6 

Purpose of Study ......................................................................................................................... 7 

Preview of Literature .................................................................................................................. 7 

Preview of Methodology............................................................................................................. 8 

Significance of Study .................................................................................................................. 9 

Conclusion ................................................................................................................................ 10 

Definitions................................................................................................................................. 10 

Chapter Two: Literature Review .................................................................................................. 12 

Teacher Awareness ................................................................................................................... 14 

Strategies to Close the Achievement Gap ................................................................................. 17 

How Teachers Can Implement the Strategies in Their Classrooms ......................................... 20 

Conclusion ................................................................................................................................ 25 

Chapter Three: Methodology ........................................................................................................ 27 

Design ....................................................................................................................................... 27 

Participants ................................................................................................................................ 28 

Setting ....................................................................................................................................... 29 

Instruments ................................................................................................................................ 30 

Interviews. ............................................................................................................................. 31 

Observation Notes. ................................................................................................................ 31 



TEACHING MATH TO ELLS 

 

4 

Student Grade Reports. ......................................................................................................... 31 

Student Surveys. ................................................................................................................... 32 

Student Artifacts. .................................................................................................................. 33 

Procedures ................................................................................................................................. 33 

Data Analysis ............................................................................................................................ 34 

Summary ................................................................................................................................... 35 

Chapter Four: Data Analysis ......................................................................................................... 36 

Data Presentation ...................................................................................................................... 37 

Question 1. ............................................................................................................................ 37 

Figure 1.  2016 CAASPP Math Results Comparing ELL and Non-ELL Achievement ... 38 

Figure 2.  Wordle Summary of Common Instructional Strategies Used in Co-Taught 

Focus Class ....................................................................................................................... 39 

Figure 3.  Student Survey Results ..................................................................................... 40 

Question 2. ............................................................................................................................ 40 

Figure 4.  Co-Teaching Model Thematic Network ........................................................... 41 

Figure 5.  Student Grade Comparison of Instructional Models ........................................ 42 

Data Analysis ............................................................................................................................ 42 

Interpretations ........................................................................................................................... 45 

Conclusion ................................................................................................................................ 45 

Chapter Five: Recommendations .................................................................................................. 47 

Finding Summary...................................................................................................................... 48 

Finding Interpretation ............................................................................................................... 49 



TEACHING MATH TO ELLS 

 

5 

Findings in Context ................................................................................................................... 50 

Recommendations ..................................................................................................................... 50 

Limitations ................................................................................................................................ 52 

Future Direction ........................................................................................................................ 52 

Conclusion ................................................................................................................................ 52 

References ..................................................................................................................................... 54 

Appendix A: Survey ..................................................................................................................... 57 

Appendix B: Survey Response Data ............................................................................................. 60 

Appendix C: Interview Codes ....................................................................................................... 61 

Appendix D: Co-Teaching Thematic Network ............................................................................. 62 

  



TEACHING MATH TO ELLS 

 

6 

Chapter One: Definition of Problem 

English Only Learners (non-ELLs) continue to steadily outperform English Language 

Learners (ELLs) in mathematics classrooms across America.  In De Oliveira’s 2011 article “In 

Their Shoes: Teachers Experience the Needs of English Language Learners through a Math 

Simulation,” she discusses the pressing need for change in teacher preparation and instruction 

when stating statistics from the state of Indiana as an example, “…where ELL K-12 student 

population has increased by 408% since 1990” (p. 59).  Many teachers continue to deny they 

need to adjust the way they teach their students because of a perspective of prioritizing 

instructional methods to their English Only Learners; possibly assuming ELLs can and should 

adjust to the mainstream culture of education and society in general.  DelliCarpini (2014) reports 

the imperative need for teacher preparation regarding ELLs when stating, “Research found that 

77 percent of content-area teachers have had no coursework or professional development 

addressing ELLs” (quoted in DelliCarpini, p. 156).  Secondary mathematics teachers have 

struggled with the implementation of Common Core curriculum with their non-ELLs, not to 

mention the linguistically difficult content that poses an escalating challenge for their ELLs.  The 

need for teacher training and professional development becomes progressively more evident with 

time and changes in student population.  DelliCarpini (2014) further argues, “…preparation of 

content teachers who are able to effectively meet the needs of ELLs in their classrooms [is] 

critical to the effective and equitable instruction of a large population of our nation’s students” 

(p. 156). 

Due to the persistent need for teacher awareness and professional development stemming 

from the wide achievement gap in math among ELLs and non-ELLs, the following question is 

brought up, “What instructional challenges do teachers face teaching Common Core Math to 
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students identified as English Learners?” This study will focus on a co-teaching math partnership 

who are in their second year in this arrangement of teaching one period of a high school 

Common Core Sheltered English first year Math course. 

Purpose of Study 

The purpose of this study is to explore best practice instructional strategies teachers can 

use in high school Common Core Math classrooms.  This study will focus on a successful co-

teaching team of a high school Sheltered English first year Math class.  The teachers and 

students in this class will be the focus of the research study.  The following research questions 

will be addressed during this study: 

1. What strategies can Math teachers deploy to close the achievement gap among ELLs and 

non-ELLs in math? 

2. How can Math teachers implement the best practices in their classrooms to help increase 

math achievement among their ELLs? 

Preview of Literature 

 Additional teacher training and support is a necessity, as the achievement gap among 

ELLs and non-ELLs continues to grow in Math.  Increasingly difficult word problems with the 

requirement of explaining the thought process involved in reaching a solution exemplify the 

language demands that build barriers for ELLs in today’s Common Core Math classrooms.  

Many Math teachers are unaware of these challenges for ELLs, along with the effects on student 

learning, and believe the responsibility of language instruction belongs solely to English 

language teachers (DelliCarpini, 2014).  Teacher awareness, training, professional development, 

and education of the needs of ELLs significantly impact the achievement gap in Math. 
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 Instructional strategies to close the achievement gap among ELLs and non-ELLs in Math 

may pave the way for future teacher preparation programs.  Development of these programs are 

instrumental in preparing and continually supporting educators to effectively raise academic 

achievement for ELLs.  Mentoring programs connecting English as a Second Language (ESL) 

teachers with Math teachers, prove beneficial for Math teacher’s beliefs and effectiveness of 

working with ELLs (Hansen-Thomas & Grosso Richins, 2015).  Language integration strategies 

pertaining to Math provide ELLs opportunities for language development and improve student 

learning, resulting in higher achievement in Math (Tan, 2011).  Math teachers need to promote 

ELL participation and success with less focus on the details of language (i.e. pronunciation, 

spelling), and more on the overall mathematical concepts (Moschkovich, 2012). 

 Scaffolding instructional methods provide necessary language modification with direct 

and explicit modeling methods.  Methods such as these are proven effective in increasing ELLs 

Math achievement (Orosco et al., 2013).  Math teachers need to present math problems in 

different ways: visual modeling and video are two recommended examples (Beal, Adams, and 

Cohen, 2010).  School districts should provide teacher trainings that give Math teachers more 

empathy for ELLs in their classes (Oliveira, 2011). 

Preview of Methodology 

Mixed methods research will be conducted for the purpose of this case study.  Data 

collection will consist of mixed methodologies that focus on identifying best practice strategies 

teachers can use in high school Common Core Math classrooms.  Qualitative research will be 

conducted in this study using observations, interviews, and student artifacts.  The focus teachers 

will be interviewed to assess teacher preparation and instructional strategies they find to be most 

effective with their ELLs in Math.  Classroom observations will provide data on instructional 
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strategies used in the observed lessons compared to the information collected in the interviews.  

Student artifacts will be analyzed to determine modified assessment of ELLs classwork, quizzes, 

and tests. 

Quantitative research will also be conducted in this study using student surveys and grade 

reports.  Student surveys will be administered to find out how the students feel the instructional 

strategies of the co-teaching team were impacting their learning and overall success in the Math 

class.  Grade reports will be collected for the present school year and two previous years the 

Common Core Math curriculum was implemented.  The grade reports from all first-year Math 

courses for these years will be compared and analyzed to equate the effective instructional 

strategies of the co-teaching focus team to greater student achievement among ELLs in 

comparison to the parallel Math classes at the school site. 

Significance of Study 

This research study can improve the way teacher preparation programs and school and 

district professional development are implemented to high school Math teachers of ELLs.  This 

study can improve the academic success and support efforts toward narrowing the achievement 

gap among ELLs and non-ELLs in Math.  This study seeks to improve education of ELLs in 

Math by providing leaders with the data on successful best practice instructional strategies found 

to be effective for ELLs learning. 

This study is different than other studies by comparing ELLs achievement across parallel 

first-year Math courses at the same high school site and same Common Core Curriculum 

standards.  The key difference is the instructional model for the focus Sheltered English Math 

course is a co-teaching team comprised of a veteran Math teacher and a veteran English 
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Language Development (ELD) teacher; all other Math classes in the comparison utilize a single 

Math teacher instructional model. 

Conclusion 

The review of literature will contextualize the achievement gap that exists among ELLs 

and non-ELLs in secondary level Math classrooms across America.  I will also address 

instructional best practices and teacher preparation that improve Math achievement among ELLs.  

The research study will investigate a focus SE Math 1 class instructed by a co-teaching team that 

has been successful with their ELL student population.  It will examine their instructional 

strategies, along with acquiring analysis feedback from their current students.  The goal of the 

research study is to explore the instructional challenges teachers face teaching Common Core 

Math to students identified as English Learners.  The research study also aims to determine best 

practice instructional strategies Math teachers can implement in their classrooms to help increase 

math achievement among their ELLs, helping to close the achievement gap so evident between 

ELLs and non-ELLs in Math. 

Definitions 

a. English Language Learner (ELL)- a student whose first language is not English and 

has not reclassified to fluent status within the school setting. 

b. Non-English Language Learner (non-ELL)- a student whom is fluent in English and 

English is their first language. 

c. Sheltered English (SE)- a course designation where additional English language 

development supports are provided for students to access the content in the course. 

d. Math 1A/1B- the first-year integrated math course designated with an “A” for first 

semester and a “B” signifying second semester. 
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e. Co-teaching- an instructional model with a math and English language development 

teacher who provides the language supports for students to access the content in the 

course. 

f. English Language Development (ELD)- designated English language development with 

intensive support for newcomer English learners that are aligned to the California State 

English Language Development Standards. 
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Chapter Two: Literature Review 

This is a review of several studies illustrating an achievement gap that exists among 

English Language Learners (ELLs) and non-ELLs in America’s secondary level mathematics 

classrooms.  As a math teacher, non-ELLs pose their own challenges of acquiring math content 

with gaps in fundamental skills and knowledge.  ELLs in a math classroom have an additional 

set of challenges above and beyond the necessary foundational skills and knowledge required for 

success in mathematics.  These challenges have become more evident at San Pasqual High 

School, since a steady shift in the school enrollment demographics over the years.  Hispanic or 

Latinos are the new majority with this shift.  Hispanic and Latino students constitute 57.1% of 

the student population at San Pasqual while 33.2% are White, per the reported 2015-16 school 

year student enrollment (Ed-Data).  With the shift in demographics and the challenges of 

educating both ELLs and non-ELLs, there exists a substantial gap in math achievement between 

the two groups. 

This achievement gap is steadily increasing as teachers have higher and higher numbers 

of ELLs in their classes every year without the support or training to prepare for the instructional 

challenges this demographic shift brings.  The definite need for additional teacher training and 

support is a necessity, as the math achievement gap continues to grow.  This project researches 

the challenges teachers face teaching Common Core math to students identified as ELLs.  

Implementing Common Core math curriculum brings additional challenges due to an increase in 

language demands in the content.  Examples are problem solving strategies, increasingly difficult 

word problems, and the requirement of explaining the thought process involved in reaching a 

solution.  These language demands pose several obstacles for ELLs in math that increase the 

level of difficulty far beyond mere fundamental mathematical processes and equation solving.   
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This literature review searches best practices for math teachers to implement in their classrooms 

to help increase math achievement among their ELL students. 

Researchers present studies on the best practices for effective instruction in high school 

math classrooms to help close the achievement gap.  Reading through the chosen studies, the 

methods explained started to display commonalities on processes.  Common themes surfaced 

while sorting through the literature and grouping studies and methods that seemed to come 

together.  First, those overall trends in the research indicate the need of making teachers aware of 

the issues contributing to the achievement gap among ELLs and non-ELLs in math 

classrooms.  Studies provide rationale for a change in math instruction, awareness of different 

student needs, and the facts behind the achievement gap.  Second, studies discuss research-based 

best practices and training for math teachers to help close the achievement gap.  The research 

identifies teacher mentoring and training programs, instructional scaffolding methods, math 

language recommendations to name a few.  Third, studies discuss how teachers can implement 

the intervention strategies in their teaching with the goal of increasing ELL performance in math, 

while providing equity for all students to understand the content.  Sources were chosen based 

upon their relevance to the topic, currency, credibility, and targeted toward a scholarly audience. 

Increasing student academic success is the primary goal for high school math 

teachers.  When a majority of students fall into a categorized demographic group with data-

proven deficits in achievement, teachers and schools must commit to pursuing instructional 

methods to improve student performance.  San Pasqual High School fits this description and the 

need for researching and studying this literature to find solutions is imperative to the academic 

opportunities for their ELL students in math. 
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Teacher Awareness 

The first emerging theme is teacher awareness, which refers to making teachers aware of 

the issues contributing to the achievement gap among ELLs and non-ELLs in math classrooms.  

Teacher training, professional development, and education of the needs of ELLs in content-area 

classes, not just English Language Development (ELD) classes, is necessary to provide effective 

and equitable instruction (DelliCarpini, 2014).  According to Choi (2013), enhanced awareness 

of ELLs needs should be considered at the classroom level as well as in educational policy. 

 Teachers need to be informed of the language aspects in math that puts ELLs at a 

disadvantage, more than non-ELLs.  Some content-area teachers argue that language 

development is not their responsibility, their specific subject matter is their instructional 

concern.  DelliCarpini (2014) proposes that, “Many teachers are unaware of linguistic and 

cultural influences on student learning, [and] do not consider teaching for diversity as their 

responsibility” (p. 159).  Teachers may hold certain beliefs and attitudes towards races other than 

themselves, which can negatively affect the learning environment for those students of a 

different race of the teacher (DelliCarpini, 2014).  This narrow scope of thinking can taint the 

willingness of seeing their instructional role as a teacher as a wider responsibility than simply the 

subject matter.  The described type of thinking can also considerably limit content-area teacher’s 

openness to professional development and ELL instructional support trainings that can help ELL 

academic achievement in their classes. 

Based on the data researched to prove the existence of a gap in achievement among ELLs 

in math and their non-ELL counterparts, there is cause for great concern.  Beal et al. (2010) 

raises concern with California’s 2007 results of “less than 40% of ELLs passed the math portion 

of the high school exit exam, which requires only Grade 6 math proficiency for a passing score” 
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(p. 59).  San Pasqual High School’s most recently reported California Assessment of Student 

Performance and Progress (CAASPP) results validate this concern.  All ELLs tested in the 2016 

CAASPP for math did not meet the standard (92%) or nearly met the standard (8%).  Although 

the highest percentage of the non-ELL group performed in the standard not met distribution level 

with 39%, non-ELLs had 22% meet the standard and 14% exceed the standard.  The clear 

disparity in achievement between the groups is a cause for great concern, staggeringly with 

100% of ELLs tested not meeting the standard (CAASPP, 2016).  This information provides the 

reality of the current achievement gap that exists in student math performance at San Pasqual 

High School. 

 DelliCarpini (2014) makes the bold connection of the resulting achievement gap in math 

is due in part to concerns related to content-area teacher’s preparation and training.  This study 

suggests the lack of preparation and training for instruction of ELLs, who math teachers spend a 

large portion of their day working with, contributes to the lack of ELLs success, and thus 

promoting the existence of the achievement gap.  DelliCarpini (2014) further discusses the fact 

that ELLs receive language specific instruction and assistance in ELD classrooms only, and the 

rest of their day is spent mainstreamed in content-area classrooms, with teachers who most likely 

have had no training or preparation to effectively instruct them.  In support of DelliCarpini’s 

research and connecting to the discussion of San Pasqual High School’s CAASPP results, Beal et 

al. (2010) found failure of Algebra 1 courses to be a compelling predictor of dropping out of high 

school.  Given this prediction, teacher training and collaboration with language learning in 

relation to math, is imperative to increasing ELLs achievement in math and closing the gap. 

 De Oliveira (2011) discusses the need for teachers to be prepared to work with ELLs in 

her teacher in-service training math simulation study.  De Oliveira states, “Teachers’ attitudes 
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and beliefs about ELLs can be influenced by their lack of empathy for these students’ 

experiences and backgrounds” (2011, p. 59).  Through a math simulation done in Brazilian 

Portuguese, teachers get to feel what it is like to be an ELL and experience the challenges of 

being a language learner in their classrooms.  Teachers felt the frustration that ELLs must 

experience, and a helpless, overwhelming feeling of embarrassment that may cause ELLs to give 

up on trying to understand concepts in class.  Over the four year of implementing the simulation 

study, de Oliveira (2011) reported that the teacher participants were realizing the challenges 

ELLs face in their classrooms every day, and started to develop a sense of empathy for them.  

The empathy teachers develop can help combat initial misconceptions and attitudes toward ELLs 

in their classrooms.  Teacher attitudes and beliefs can impact whether ELLs learn in their 

classroom (de Oliveira, 2011). 

 Another important discussion brought up in de Oliveira’s (2011) study is the idea of math 

being its own language, and the belief that language is not a factor that inhibits student’s success 

in math.  The study proved how language impacts every content area.  The findings are 

especially relevant with recent curriculum changes to integrated Common Core math, where 

there is a greater focus on problem solving and student explanations to support reasoning.  

Common Core math standards stress applying math concept to “real world” situations and an 

emphasis on depth of conceptual understanding versus “answer getting” by simply solving a 

number problem ("Achievethecore.org: Introduction to the Math Shifts", 2017). 

 For ELLs to be successful in today’s American math classrooms, teachers must be 

competent in delivering instruction that effectively integrates language and content 

(DelliCarpini, 2014).  Equity in education does not simply mean providing equal access to 

material, but rather teachers providing equal access with adequate support for individual learning 
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styles (Parker, 2017).  DelliCarpini (2014) argue teachers of all subjects must have “knowledge 

of the issues related to the education of ELLs” (p. 175).  Teacher preparation programs and 

professional development opportunities are vital partners in preparing and continually supporting 

educators to effectively raise the success for ELLs, helping to close the achievement gap 

between ELLs and non-ELLs (DelliCarpini, 2014). 

Strategies to Close the Achievement Gap 

 The second emerging theme involves strategies to help close the achievement gap in 

math.  Research-based best practices and training for math teachers demonstrate instructional 

scaffolding methods, and math language recommendations to equip math teachers with the skills 

to effectively meet the needs of ELLs in their classrooms.  Two-way content-based instruction 

(CBI) is one strategy that involves collaboration among content-area mainstream teachers and 

English as a second language (ESL) teachers (DelliCarpini, 2014).  Two-way CBI created shared 

responsibility and accountability among content teachers and ESL teachers, thus benefiting the 

instruction of ELLs.  As a result of the CBI course findings, interdisciplinary teacher 

partnerships created positive changes in math teacher’s beliefs and knowledge associated with 

teaching ELLs.  Further results from this study, promoted institutionalizing the CBI class within 

the college’s teacher education program (DelliCarpini, 2014).  This may pave the way for other 

teacher preparation programs to implement and require similar coursework. 

 Similarly, Hansen-Thomas & Grosso Richins (2015) reviewed data from an ESL 

mentoring graduate course that found positive changes in math teacher’s beliefs and 

effectiveness of working with ELLs.  The mentoring program connected ESL teacher with math 

teachers, producing ESL-trained math teachers to become the “experts” and share their 

newfound knowledge and strategies within their department.  This design multiplied the benefits 
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of the training program by spreading the tools and experience to foster a shift in thinking from 

teachers being math teachers to that of a math ESL teacher (Hansen-Thomas & Grosso Richins, 

2015). 

 In support of connecting language and content instruction, Tan’s (2011) research study 

presents content-based language teaching (CBLT), the strategical benefits, and the need for 

continual professional development pertaining to math and language integration.  Pressures from 

exam-driven, high-stakes testing, where math teachers are evaluated based on student 

performance, Tan (2011) found they “willingly accept the responsibility of preparing their 

students to achieve good grades in the subjects they teach, and they work hard to achieve a high 

percentage of passes among their students” (p. 332).  Math teachers may be provided with audio-

visual instructional materials to promote language development; however, many opt for more 

traditional forms of instruction stating the lessons take too long.  In contrast of this notion, the 

Common Core shift in math is moving away from an “inch deep and a mile wide” scope of 

content to be covered in a school year.  The shift progresses to a “significantly more narrow 

scope of content and deepen how time and energy is spent in the math classroom” for students to 

acquire strong foundations ("Achievethecore.org: Introduction to the Math Shifts", 2017).  The 

change in focus with implementation of Common Core math plans to provide teachers with the 

ability to spend more time emphasizing math concepts and reduce the need for rushing through 

curriculum in order for students to perform well on a test. 

 Tan’s (2011) findings indicate the need for math teachers to “develop the expertise to 

help students engage with language and texts in their domain” (p. 336).  This research validates 

the need for continual professional development pertaining to math and language integration.  

Math teachers becoming proficient at CBLT strategies will provide ELLs the crucial 



TEACHING MATH TO ELLS 

 

19 

opportunities for language development, which in turn improves student learning and higher 

achievement in math (Tan, 2011). 

 Chen’s 2015 study of long-term language impact on math confirms the growing need for 

pedagogy for math teachers to be capable of systematically teaching both language and math.  

Lack of this expertise hinders true differentiation of instruction for ELLs.  Through this study, 

Chen (2015) also identified a consistent and positive relationship between reading language 

proficiency and student’s math performance.  This means that both reading language proficiency 

and math subject matter must be deemed indispensable elements of instructional focus for ELLs 

to be successful in math. 

 Teachers must modify instruction in order to meet the needs of all students with the goal 

of meeting curriculum standards.  Dynamic Strategic Math (DSM) intervention techniques focus 

on comprehension strategies leading to opportunities to developing language skills for ELLs 

(Orosco, Swanson, O’Connor, & Lussier, 2013).  Word problem-solving in math presents 

difficulty for ELLs struggling with language proficiency, more so with the implementation of 

Common Core.  Orosco, Swanson, O’Connor, & Lussier (2013) found the systematic three-level 

scaffolding procedures of the DSM intervention method to improve “ELLs ability to solve 

increasingly complex word problems” and sustain this achievement over time (p. 104). 

 Moschkovich (2012) reports shared beliefs and characteristics of teachers with 

authenticated success with ELL students in Common Core math.  Research describes the goal for 

promoting ELL participation in discussion is less focus on the details of language, such as, 

pronunciation and vocabulary, and more “focus on important mathematical concepts and 

reasoning” (Moschkovich, 2012, p. 18).  The Common Core shift expects students to 

communicate their reasoning instead simply providing an answer (Moschkovich, 2012, p. 20).  
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Teaching for student’s understanding and for them to be capable of communicating their 

reasoning is a challenge for math teachers implementing Common Core, especially to their 

ELLs.  Moschkovich (2012) presents several recommendations for math teachers to connect 

content to language (p. 21). 

How Teachers Can Implement the Strategies in Their Classrooms 

The third emerging theme is intervention and implementation of the strategies teachers 

can use in their classrooms to help close the achievement gap in math.  Scaffolding instruction in 

math lessons where consideration of linguistically modifying the language involved in math 

problems, is proven effective in increasing ELLs math achievement (Orosco et al., 2013).  

Orosco et al. (2013) recommend providing linguistically modified word problems through DSM 

three-level scaffolding strategies that are direct and explicit modeling instructional methods.  

Given the complexity of the wording in current Common Core math textbooks, modeling word 

problem solving through a variety of instructional styles is important to not disadvantage ELLs 

opportunities for success in math. 

 Presenting math problems in different ways that allow ELLs to use their cognitive 

resources for math, instead of English comprehension, proves to increase their performance in 

math (Beal et al., 2010).  Math teachers need to realize the challenging nature of their verbal or 

written instructions and the complexity of the questions in the Common Core textbooks: the 

extra pressures and hurdles ELLs face in efforts to decipher what they are actually being asked to 

do.  Beal et al. (2010) recommends presenting word problems by video rather than text for 

greater success with students who are poor readers.  Similarly, Choi (2013) found questioning 

strategies that involved minimal language to provide more equal opportunity for ELLs to display 

their math abilities.  Research is not advising to ignore the goal of English comprehension in 
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math classrooms, but rather allow for that to continually develop for ELLs without minor 

linguistic faults hindering successful scoring on assignments and tests.  In support of this 

research, Moschkovich (2012) suggests, “although students’ use of imperfect language is likely 

to interact with teachers’ own multiple interpretations of precision, we should not confuse the 

two” (p. 22).  Math teachers should focus on ELLs demonstrating understanding of the larger 

math concepts through adjusting traditional perspectives of how they grade assessments. 

 With the aim of providing equitable instruction to ELLs, Moschkovich (2013) 

recommends research-based principles and guidelines for teachers, educators, and administrators 

to use to develop their own processes to implement in their math classrooms.  Moschkovich 

(2013) discusses, “The purpose of these guidelines was to develop a shared understanding of 

how instructional materials and approaches for teaching ELLs in mathematics might be framed 

in ways that are aligned with the [Common Core State Standards] CCSS” (p. 51).  Through this 

study, the six guidelines for math practices and materials for ELLs inform strategies for adapting 

math instruction for ELLs.  The first guideline is engaging students in the eight CCSS for 

mathematical practice.  Focusing on math concepts, the connections among them, and 

maintaining high cognitive demand make up the second guideline.  Moschkovich (2013) 

suggests, “instruction should support students in learning to develop oral and written 

explanations, but students also can show conceptual understanding by using pictures” (p. 53).  

The third guideline is to give students the opportunity to produce different kinds of mathematical 

reasoning.  Teachers are encouraged be flexible with fluid with ELLs produced reasoning, rather 

than rigid with an expectation on producing perfect sentences to explain their reasoning.  

Students having opportunities to participate in different instructional settings and a focus on 

language as a resource for reasoning, rather than a detriment in the case of ELLs, are the fourth 
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and fifth guidelines. Moschkovich’s (2013) final guideline involves preparing students to deal 

with typical math texts by providing support and scaffolding for ELLs without downgrading the 

language demands of a written text.  Administrators can provide training and ongoing support to 

prepare math teachers with tools to utilize these guideline recommendations for increasing 

achievement for ELLs and aiding in closing the achievement gap so evident in mathematics. 

 Hansen-Thomas & Grosso Richins (2015) found teachers mentoring program involving 

ESL and math teachers to be beneficial for all participants.  The researchers found this 

professional development peer-to-peer mentoring program effective and sustainable in terms of 

school and district economical concerns.  The study determines, “Teachers who work 

collaboratively and intensively can become agents of change on their campuses and advocates 

for their ELLs’ interest promoting real, positive educational change” (Hansen-Thomas & Grosso 

Richins, 2015, p. 775).  Math teachers need to change their perspective and see themselves as 

ESL teachers in addition to content-area teachers, as opposed to singularly focused on math 

content as their monolingual and monoculture conceptualization of their role as a math teacher. 

In support of Hansen-Thomas & Grosso Richin’s (2015) teacher collaborative study, two-

way CBI and teacher collaboration compels interaction among math teachers, ESL teachers, and 

other support staff (DelliCarpini, 2014).  Math teachers can gain instructional knowledge to 

increase and strengthen their ELLs academic achievement through open communication with 

ESL teachers.  Schools and districts can develop programs to prepare ESL teachers for the 

demands of collaborating with mainstream math teachers.  This type of collaborative 

professional development opportunity can be offered for math teachers to develop the skills to 

effectively instruct ELLs for greater success in their classrooms.  DelliCarpini states, “Teachers 

must be aware of the language of their disciplines, and how these linguistic demands impact 
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ELLs in their classrooms” (2014).  Collaboration between ESL and math teachers is imperative 

in improving math teacher’s confidence in modifying coursework to meet the needs of their 

ELLs and facilitate improved change in the achievement gap. 

Tan’s (2011) research also implicates the need for training in language pedagogy for 

math teachers in order for them to adequately develop ELLs mathematical reasoning skills.  The 

study suggests moving toward a more student-centered, versus teacher-centered, classroom.  Tan 

(2011) also recommends offering plenty of classroom time for “activities that allow students to 

verbally or textually explain or explore their conceptions (or misconceptions) of the ideas 

presented by their teachers, either individually or among peers” (p. 335).  Challenges of utilizing 

the recommended types of instructional activities were discussed in this study, discussing exam 

pressures and time constraints as contributing to math teachers opting for more time efficient 

teaching practices (Tan, 2011).  The shift of focus within the implementation of Common Core 

math affords teachers to provide more instructional time for exploratory, student-centered 

activities like Tan (2011) described, because of narrowing the scope of content and allotting 

more time to deepen understanding of foundational concepts ("Achievethecore.org: Introduction 

to the Math Shifts", 2017). 

Wassell, Hawrylak, & Scantlebury (2015) ethnographic research study focused on the 

quality of parent-teacher interactions regarding math teacher’s ELL student population.  The 

study found ELL parents that do not speak English, often feel discouraged and disconnected, not 

being able to actively support their child with their education.  However, constant 

communication between teachers and parents of ELLs can encourage a more active, empowered 

member of their child’s education (Wassell, Hawrylak, & Scantlebury, 2015).  Wassell et al. 

(2015) reviewed an additional study conducted in 1999 by Izzo, Weissberg, Kasprow, & 
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Fendrich.  In this study, Izzo et al. (1999), “found that the quality of parent-teacher interactions 

was a strong predictor of students’ academic achievement and behavior in school” (as cited in 

Wassell et al., 2015, pp. 15-16).  Wassell et al. (2015) recommends school districts provide 

training opportunities for teachers to acquire skills necessary to communicate with diverse 

families, namely ELLs for the purpose of this project.  This training is especially important with 

high-quality communication found to be a key predictor of academic success, if we want to close 

the achievement gap among ELLs and non-ELLs. 

 School districts can implement simulation teacher trainings like the one de Oliveira 

(2011) described in her study to create more empathy for ELLs among math teachers.  The 

simulation can give math teachers first-hand experience of what it feels like to be an ELL in their 

classroom.  The experience can encourage teachers to reflect on their own methods and seek 

instructional best practices they can adapt to fit their needs, best suited for the ELLs in their math 

classes.  Some strategies modeled in the simulation that teachers can use with their ELLs are: 

 modeling, directions given in steps, repetition of key points; 

 paraphrase with extra information, pauses, checking for understanding and need for 

clarification; 

 opportunities for questions, requests for feedback, modeling writing and speaking; 

 writing the words on the board reinforcing what is said, oral/written/visual supports; 

 nonverbal communication, visual reinforcement, opportunities to share in group; 

 use of multiple skills, varied instruction, and realia (de Oliveira, 2011, pp. 61-62). 
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Conclusion 

There is a widespread achievement gap among ELLs and non-ELLs in math that 

researchers have studied methods to help diminish.  Three main themes emerged among 

researchers that assist the efforts to narrowing the gap.  The first area consistent in the research 

discusses the importance of informing educators and making teachers aware of the facts behind 

the achievement gap in math.  The second area identifies research-based best practices for 

supporting teachers with constructing their lesson plans to provide for the greatest success for all 

students.  The final theme explains how teachers can implement the identified strategies in their 

classrooms and ideas for district implementation of teacher professional development 

programs.  The concept of closing the achievement gap among ELLs and non-ELLs in math 

classrooms concerns the bigger issue of school-wide academic achievement gaps in America’s 

classroom.  Educating teachers on the facts and contributing factors towards this gap can bring 

awareness to open teacher’s beliefs concerning the true equity of educational opportunity for all 

students. 

Reviewing the literature regarding ELLs lack of achievement in today’s math classrooms, 

areas of concern raise attention to necessary changes in teacher preparation programs and 

ongoing teacher professional development.  Studies found successful outcomes for ELLs 

students in math achievement where teachers collaborated with ESL staff through mentoring 

programs.  Increased math achievement for ELLs was also apparent when teachers gained 

appropriate knowledge of the linguistic demands of math, and were able to use that newfound 

knowledge added to their repertoire by successfully scaffolding instruction to ELLs. 

Research provides hope for someday increasing math achievement among ELLs so it is 

comparable to non-ELLs.  However, many obstacles remain standing that keep the gap from 
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narrowing.  Obstacles like teacher beliefs and perceptions are difficult to change, and could take 

time to come around–  if willing to do so.  Racism in America is another challenge effecting 

teacher beliefs, that indirectly reflect themselves on students in their classrooms.  These 

obstacles along with the constraints of the educational system, lend themselves to bigger scale 

changes necessary for true changes to be made in the achievement gap. 

This project’s question concerning challenges teachers face teaching Common Core math to 

students identified as English Language Learners is shown in the literature to be one that needs 

to be addressed in teacher preparation programs and teacher professional development 

opportunities.  As teacher beliefs change, preparation and development programs become more 

available, further research on the lasting impact of ELL instructional strategies is needed to 

investigate the resulting effects on the achievement gap. 
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Chapter Three: Methodology 

Students are actively preparing for the day’s lesson interacting in their table groups of 

four desks.  There is construction of an anchor chart happening concurrently with front-loading 

of the lesson’s vocabulary in English and Spanish.  What I see is an exemplary illustration of 

implementing best practice strategies to effectively aid in narrowing the achievement gap in 

math among ELLs and non-ELLs. 

This study will focus on identifying best practice strategies teachers can use in high 

school Common Core Math classrooms.  Data will be gathered through interviews and 

observations to determine the effectiveness of the instructional strategies on overcoming the 

challenges of teaching math to students identified as ELLs.  I want to provide a successful 

example for other math teachers to implement these strategies in their classrooms with ELLs; 

thus, assisting to close the achievement gap. 

The research questions were, “What instructional challenges do teachers face teaching 

Common Core Math to students identified as English Learners?  What strategies can Math 

teachers deploy to close the achievement gap among ELLs and non-ELLs in math?  How can 

Math teachers implement the best practices in their classrooms to help increase math 

achievement among their ELLs?”  My study aims to answer these research questions through the 

collection and analysis of data.  Research design, participants, and setting will be discussed, 

along with setting, instruments, procedures, and analysis. 

Design 

The category of research is a case study using mixed methods.  This case study will focus 

more so on qualitative data collection using quantitative data to support findings.  The case study 

approach will allow me to have an in-depth exploration of the instructional strategies used in a 
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successful co-teaching team of a high school Sheltered English (SE) Math 1A class.  The focus 

of my research case study will be the teachers and students in this particular class. 

Interviews were conducted with the co-teaching team of the focus math classroom to 

gather information on the strategies they use and why they feel they have been so effective with 

their students identified as ELLs.  Students will be surveyed on how they feel about the 

instructional strategies used by the co-teaching team.  Qualitative observations will be conducted 

of math lessons, focusing on instructional strategies and student success.  The purpose of the 

observation is to collect data on instructional strategies used in the observed lessons compared to 

the information collected in the interviews and surveys. 

Quantitative grade reports will be collected and analyzed for the current school year and 

previous years the site implemented the Common Core Math 1A curriculum.  The purpose of the 

grade report analysis is to justify student success in the focus classroom compared to SE Math 

1A classes taught by an English only speaking teacher, in a conventional instructional model at 

the same site. 

Participants 

 The participants of this study are teachers and students at Masonite High School.  The 

teachers are the co-teaching team of one Math instructor and one English Language 

Development (ELD) instructor.  The pair are in their second year of co-teaching one period of 

high school Common Core Sheltered English Math 1A.  The Math instructor, who will be 

referred to as Ms. Jordan for this study, is a Caucasian female who is in her 18th year of teaching.  

Ms. Jordan’s teaching background involves multiple levels of Math, AVID (Advancement Via 

Individual Determination), and Advanced Placement (AP) Computer Science.  The ELD 

instructor, who will be referred to as Ms. Amy for this study, is a bilingual, Hispanic female who 
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is in her 21st year of teaching.  Ms. Amy’s teaching background includes all levels of ELD, 

Spanish for Spanish Speakers, Spanish, and various other courses. The co-teaching team was 

chosen for this study due to their successful ELL student achievement compared to other 

Common Core Math 1 teachers at the same high school. 

 The students are a combination of low-level English speaking students, most of whom 

have interrupted formal education, and new-comers to America from various parts of the world.  

Some of the countries the students have come from are Guatemala, Mexico, and the Philippines. 

The students are facing many other challenges in their lives besides academic achievement in 

math.  Cultural adjustment, learning a new language, away from parents, trauma, teenage 

hormones, working to make money to survive are just some of the challenges these students face 

daily.  100% of the students in this focus math class speak a language other than English at home 

and are identified as English Learners.   Half of the students are new-comers from Guatemala.  

37.5% of the students in this focus class are from various cities in Mexico.  One student is from 

the Philippines and another was born in the United States. 

Setting 

 This case study project was conducted at a Masonite High School in southern California.  

Fifty-seven percent of the students at this 9th-12th-grade campus are from Hispanic or Latino 

decent, while thirty-three percent of the students are White.  Over half of the student body 

qualified for Free and Reduced-Price Meals based on socioeconomic status, according to Ed-

Data’s most current statistics (Ed-Data, 2017).  The school’s graduation rate was 91% for all 

students, 85% of the Hispanic or Latino student population, and 36% of English Leaners at the 

site. 
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 There are four progressive levels of Common Core Math at Masonite High School.  Math 

1 is the least difficult integrated level that replaced Algebra 1 starting in the 2015-16 school year.  

Math 2 is the second integrated level that replaced Geometry.  Math 3 is the third level that 

replaced Algebra 2 and students have two choices of taking a class that focuses either on 

Statistics or Pre-Calculus.  Lastly, Math 4 replaces Calculus, along with the option of Advanced 

Placement (AP) Statistics or AP Calculus at this level.  Math 1A refers to first semester of Math 

1 and Math 1B to second semester.  The subsequent course levels follow the same identifying 

pattern. 

Masonite High School has designated Math 1 and Math 2 Sheltered English (SE) courses 

that are designated for newcomer English Learners.  The SE collaborative classes are “co-taught 

with a math and English language development teacher who provides the language supports for 

students to access the content in the course” (EUHSD, 2017).  The SE instructional model is on 

where the two co-teachers plan and teach together as equal partners.  There are 18 sections of 

Math 1A at the high school this first semester of the 2017-18 school year.  The focus SE Math 

1A class is the only period of SE Math 1A on campus this semester. 

Instruments 

Both qualitative and quantitative data collection were used in this study.  I collected data 

on all Math 1 classes at the site; however, I focused on the co-teaching team of the SE Math 1 

class during this project.  As targets of my study, I hoped to conclude that this co-teaching team 

produced greater student achievement for the ELLs in the focus class versus the ELLs in other 

Math 1 classes concurrently in progress at the same site. 
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 I will describe in the following sections, the methods of data collection I used in this 

study.  These methods included 1) interviews, 2) observation notes, 3) student grade reports, 4) 

student surveys, and 5) student artifacts. 

Interviews.   

I interviewed both teachers of the SE Math 1A focus class.  The purpose of the interviews 

was to find out what type, if any, specific professional development or training they received 

prior to being assigned the class.  I also want to know why they think they have been successful 

and how their co-teaching collaboration has been so effective with their ELLs. 

Observation Notes.   

I observed the focus SE Math 1A class during regular instruction to record co-teaching 

strategies, scaffolding methods, and implementation of dual language instruction.  I kept to a 

schedule of observing the focus class for one class period three days of the week.  Making sure 

to observe the class and teachers three hours a week helped me acquire an adequate perception of 

their instructional strategies, collaborative planning, and the effect on student learning.  I wanted 

to know what strategies appeared to be most effective for student understanding of the content. 

Student Grade Reports. 

Data was also collected from the school’s attendance and grade reporting system.  I 

collected mark distribution grade reports for all previous SE Math 1A courses, in addition to the 

single SE Math 1A course that is the focus of this study.  I collected these grade reports for the 

current year and previous two school years where the Common Core math curriculum had been 

implemented.  I compared and analyzed the grade reports to equate the effective instructional 

strategies of the co-teaching team in the focus SE Math 1A class to greater student achievement 

among ELLs in comparison to the previous SE Math 1A classes. 
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Student Surveys.   

Surveys were collected to determine how the students in the focus class felt about the 

instructional strategies of the co-teaching team.  The purpose of the survey was to find out how 

the students felt the instructional methods were impacting their learning and overall success in 

the class.  The survey contained questions about the student’s opportunity for learning and how 

they feel their teachers assist them with understanding the material.  Most of the questions were 

multiple choice with a couple of open-ended response questions.  The multiple-choice items 

were ranked using a Likert 1-5 scale from “strongly disagree” to “strongly agree,” providing 

quantitative data for analysis and correlation with qualitative data collected during the case 

study.  Some of the survey questions were adopted from an unknown school’s “Student Survey: 

Classroom & Instructional Strategies” (SurveyMonkey, 2017).  A few of the survey questions 

are displayed below. 
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Student Artifacts.   

Data was also collected from the teachers of the focus SE Math 1A class.  I analyzed 

artifacts from students in the focus class to see how the teacher’s scaffolding strategies applied to 

grading.   I wanted to find out how the teachers measured student achievement and learning of 

the content.  The artifacts included student’s graded quizzes and tests. 

Procedures 

The research study was introduced to the math teacher (Ms. Jordan) of the SE Math 1A 

focus class in early August of 2017.  She and her ELD co-teacher (Ms. Amy) enthusiastically 

gave permission be part of the study.  On October 13, 2017, I interviewed Ms. Jordan while 

taking notes and audiotaping the conversation with her permission.  I asked her about the co-

teaching arrangement, instructional strategies she often uses, and her training prior to teaching 

the SE Math 1A class.  I interviewed Ms. Amy on October 16, 2017 using the same method used 

for Ms. Jordan.  I asked her similar questions regarding preparation, however, the focus was 

more on the language development strategies she feels are most successful for student learning.  

Additionally, on October 17, 2017 I interviewed the ELD teacher at the high school that has 

many of the focus SE Math IA class students in her various levels of ELD courses this semester.  

Audiotaping the conversation with her permission, I asked her questions about best practice 

strategies content area teachers can use to increase ELLs academic achievement in their classes.  

I also asked for her perspective of the co-teaching model for the SE Math 1A class. 

 Observation data was collected over the period of October 13, 2017 to November 8, 

2017.  In each one-hour class period observed, notes were recorded regarding language used by 

the teachers and the students, shared instruction by the teachers, instructional strategies used, and 

overall learning environment.  Student artifacts were collected over the same period that 
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observations occurred.  I asked Ms. Jordan and Ms. Amy for samples of graded student 

assessments to see how student achievement and learning of the content was measured.  I 

administered the survey on November 1, 2017 to grasp how the students felt about the 

instructional strategies of the co-teaching team and the impact on their learning in the SE Math 

1A class. 

On October 16, 2017, I began collecting grade report data using our school’s grade 

reporting information system.  I gathered mark distribution grade reports for the SE Math 1A 

class on campus from 2015-16 school year (taught by one math teacher- English only speaker) 

and the two subsequent school years (taught by the same co-teaching team examine in this 

study).  This was also the period Common Core Math curriculum was implemented at the high 

school. 

Data Analysis 

The interviews were audiotaped, transcribed, and coded looking for patterns and 

connections in the data.  After coding the interviews, I developed a list and tallied commonalities 

to graphically display findings.  Observation notes were also coded for patterns and creation of 

categories connecting findings from the literature and strategies viewed during classroom 

observations.  The codes developed from analysis of interview and observation data were 

displayed using a thematic map that provided more perspective on the research study assertions.  

All were connected through narrative discussion using the constant comparative method, “a 

respected and well-known method of data analysis for qualitative researchers” (Hubbard & 

Power, 1999, p. 121). 

Survey results were compiled and data was graphically displayed in a table.  Data 

collected from the grade reports were also displayed in a table.  The graphic displays used visual 
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data analysis with narrative discussion to connect the data and support the research assertions.  

The graded student work samples were examined and compared to strategies found in the 

literature and discussed through narrative analysis. 

Summary 

This research study was designed with the objective of identifying best practice instructional 

strategies high school math teachers can implement to effectively aid in narrowing the 

achievement gap in math among ELLs and non-ELLs.  The research questions central to the 

focus of my investigation were, “What instructional challenges do teachers face teaching 

Common Core Math to students identified as English Learners?  What strategies can Math 

teachers deploy to close the achievement gap among ELLs and non-ELLs in math?  How can 

Math teachers implement the best practices in their classrooms to help increase math 

achievement among their ELLs?”  I collected both qualitative and quantitative data over the 

course of the twelve weeks of the 2017-18 school year at the high school but focused on the SE 

Math 1A class.   I collected data through interviews, observations, grade reports, surveys, and 

student artifacts over this period.  The research study findings are presented in the following 

chapter. 
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Chapter Four: Data Analysis 

The purpose of this study was to examine best practice instructional strategies that high 

school Common Core Math teachers can use to increase ELL achievement. The case study 

examined the co-teaching instructional setting of a successful high school partnership, along with 

the resulting academic performance of ELLs in this class.  The hypothesis was that the ELLs 

enrolled in the co-teaching instructional setting flourished greater academic achievement 

compared to the same course taught two years prior by one English only speaking math teacher. 

Student math achievement level distribution on the California Assessment of Student 

Performance and Progress (CAASPP) was first analyzed to identify the status of the achievement 

gap among ELLs and non-ELLs in math at the focus high school.  Data was obtained to compare 

ELLs and non-ELLs math performance on the administered 2016 CAASPP.  Studies show that 

the achievement gap among ELLs and non-ELLs in math is steadily increasing, while teachers 

are inadequately provided the training and support to meet the needs of the growing numbers of 

ELLs in their classes (DelliCarpini, 2014).  The research examined ELL performance in two 

different instructional settings, determining whether there is a pressing need for improved math 

teacher training and support for the instruction of ELLs in math classrooms.   

Interviews were conducted with both teachers of the focus SE Math 1A course to 

understand their preparation and strategies they feel essential for producing higher student 

achievement.  A survey was given to current students in the focus SE Math 1A class to gain 

perspective on how they felt about the co-teaching model and how they perceived it to impact 

their learning.  Class observations were performed to validate the strategies discussed during 

both interviews, in addition to gain an overall sense of the classroom learning environment. 
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The outcomes of the research are displayed in the data presentation of this chapter.  Data 

analysis was completed to assess the instructional strategies used in the focus co-teaching model 

and the impact on ELL student achievement in math.  The analysis provided a rationale for 

whether to justify the need for improved math teacher instructional support and training 

specifically targeted for increasing ELL student achievement in math.  After data presentation 

and analysis, findings from the research guide the answers to how educational practices might be 

perceptually impacted. 

Data Presentation 

Question 1.   

What strategies can Math teachers deploy to close the achievement gap among ELLs and non-

ELLs in math?   

The researcher thought it was important to first examine the student demographics of 

current enrollment at the high school in addition to current CAASPP math results. Hispanic or 

Latino students represented 57.1% of the school population, and 33.2% were White, per the 

2015-16 school year data.  Figure 1 shows the 2016 CAASPP math results for English only (non-

ELLs), and ELLs at the focus high school. 
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Figure 1.  2016 CAASPP Math Results Comparing ELL and Non-ELL Achievement 

 

The Wordle displayed in Figure 2 summarizes the instructional strategies witnessed 

during classroom observations.  Instruction in English and Spanish was equally split, and the use 

of visuals and physical gestures were commonplace.  The learning environment was positive 

with both teachers encouraging students to persist in their problem-solving tasks.  Student-talk in 

both Spanish and English was often seen and encouraged.  Pair-share, group-talk, and verbal 

questioning by students were strategies regularly evident. 
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Figure 2.  Wordle Summary of Common Instructional Strategies Used in Co-Taught Focus Class 

 

Both teachers in the co-teaching team reinforced each other during all-class instruction.  

They equally split instructional time and were often seen circulating the room to assist students 

with questions.  They also employed questioning strategies posed to the students while assisting 

them.  Instead of giving them answers, probing questions were given to the students to encourage 

them to think critically and persevere to solve the problem. 

The 20 ELL students in the focus SE Math 1A class were given a survey asking them 

questions about the instructional setting and the personal impact of certain strategies on their 

learning in math.  Figure 3 displays the compiled student survey results with the breakdown of 

Likert scale ranked responses.  The researcher distributed the survey to students in the focus 

class with directions that all questions were relative to this math class only, their current two 

teachers in the class, and to mark only one response for each question. 
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Figure 3.  Student Survey Results 

 

The display of survey results in Figure 3 shows the questions ranked by the highest to lowest 

percentage of students responding with Strongly Agree.  The amount of Total Student Responses 

varies due to some students not marking a response for all 20 questions. 

Question 2.   

How can Math teachers implement the best practices in their classrooms to help increase math 

achievement among their ELLs? 

 Interviews with both teachers of the focus SE Math 1A course were coded and 

thematically categorized into elements of their teacher preparation and strategies they feel most 

important to increase their ELLs achievement in math.  The thematic network displayed in 
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Figure 4 illustrates the connective nature of their teamwork in the classroom, preparation, and 

purposeful instructional strategies. 

Figure 4.  Co-Teaching Model Thematic Network 

 

Grade distribution reports were collected to provide evidence that the strategies employed 

by the focus co-teaching team are working.  The grade reports were generated from the current 

2017-18 school year and previous two school years when the same Common Core Math 1A 

curriculum was implemented.  The focus co-teaching team are in their second year of teaching 

the SE Math 1A class.  The first year when the Common Core Math 1A curriculum was 

introduced, one English only speaking Math teacher led the SE Math 1A class.  Grade 

distribution marks from all three school years are presented in Figure 5.  The grade reports are 

broken into the first two progress reporting periods of each school year.  The researcher found 

this necessary to compare the instructional time in class for best student achievement evaluation. 
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Figure 5.  Student Grade Comparison of Instructional Models 

 

Data Analysis 

Notably, the data for the CAASPP results in Figure 1 indicate a considerably wide gap 

exists between the performance of ELLs and non-ELLs in math at the focus high school.  

Although the highest percentage of the non-ELL group presented in Figure 1 performed in the 

standard not met distribution level with 39%, non-ELLs had 22% meet the standard and 14% 

exceed the standard.  All ELLs tested did not meet the standard (92%) or nearly met the standard 

(8%).  None of the ELLs tested achieved performance levels of standard met or standard 

exceeded.  The clear disparity in achievement between the groups is a cause for great concern, 

staggeringly with 100% of ELLs tested not meeting the standard. 

As the implementation of Common Core Math curriculum commenced in the 2015-16 

school year, the first of the grade distribution reporting series of data in Figure 5 exhibits the 

academic performance of the ELLs in the SE Math 1A class.  The course was taught by one 

Math teacher whom was an English only speaker with no teacher preparation program or 

professional development given that specifically targeted ELLs in math.  Nearly three-quarters of 

the ELLs in the 2015-16 SE Math 1A class had failing grades for both progress reporting 

periods.  Over the last two years of the SE Math 1A class at the focus high school, there still 
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have been some ELLs failing the class; however, there has been marketed improvement in 

student achievement.  During these two years from 2016-17 to 2017-18 school years, the district 

of the focus high school implemented the co-teaching instructional model in the SE Math 1A 

classes across the district.  The district provided training to all Math teachers for the adjustment 

in instruction with the new Common Core Math 1 curriculum.  However, the district did not 

provide ELL-specific preparation for the newly assigned co-teaching teams throughout the high 

schools in the district.  The two teachers at the center of my study as the co-teaching team of the 

focus SE Math 1A class took it upon themselves to extensively prepare and reflect on their 

instructional practice for the betterment of their students.  Their efforts are attested in the two 

subsequent years of grade distribution data in Figure 5, with more than three-quarters of their 

students passing the class for both progress reporting periods.   

The Co-Teaching Model for SE Math 1 in Figure 4’s thematic network displays the 

interconnectedness between the elements of the co-teaching focus team’s strategies and 

preparation that has proven effective by their production of successful ELL student performance.  

Four major themes were derived within the overarching model: 1) Teacher preparation, 2) 

Conscious instruction, 3) Instructional strategies, and 4) Co-teaching team.  All elements of the 

thematic network were given equal importance through interview discussion with the co-

teaching team, and take a lot of care and intentional thought to make the co-teaching 

instructional model successful.  The team stressed that each must be open-minded to share ideas 

and knowledge, yet be able to share control of the classroom (i.e. instruction, classroom 

management, procedures).  Additionally, the team discussed the vital ability to debrief and 

reflect together through open communication and immediately bring up any issues that may 

surface in order to work through them and move forward. 
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The students surveyed in the focus SE Math 1A class confirmed the successful co-

teaching model through their majority agreed upon responses.  Presented in Figure 3, a combined 

94.74% of students in the class responded Strongly Agree or Agree to the question, “Having two 

teachers who speak English and Spanish is more helpful for my learning that just an English-

speaking teacher.”  In addition to instruction in both English and Spanish, the students positively 

responded to, “My teachers make an effort to get to know me,” with all but one student marking 

they Agree or Strongly Agree with that statement.   The visual aids and various instructional 

strategies are also worthy of note.  Exhibited in Figure 3, nearly every student in the focus class 

supported the statements (questions 8, 20, 5, and 10) regarding the use of visuals and 

collaboration with other students helps them learn the math material.  Coupled with the support 

of visual instructional strategies, 30% of the students in the focus SE Math 1A class Disagree or 

Strongly Disagree with the survey question, “I understand the math textbook.”  This is important 

to consider because of the linguistically challenging nature of the Common Core Math 1 

textbook used by the district, and the subsequent dependence on the classroom teacher for 

modeling problem-solving through instructional strategies. 

The instructional strategies utilized by the co-teaching focus team displayed in Figure 2, 

echo the perspective of the students surveyed in the class.  ELLs provided instruction in both 

English and Spanish by a co-teaching team that consciously prepares instruction through 

collaborative teamwork benefit through an equitable instructional model.  Figure 1 materialized 

the notion that English Learners are at a disadvantage in terms of math instruction at the focus 

high school.  The data also indicates the pressing need for change in instructional models and 

strategies to improve ELLs academic achievement in math.  The co-teaching instructional model 
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of the partnership at the center of this study provides a step in the right direction to close the 

achievement gap among ELLs and non-ELLs in math. 

Interpretations 

 This case study determined that specific instructional strategies and Math teacher training 

positively impact the academic achievement of ELLs in math. Compared to a one Math teacher 

instructional model, instructional strategies used by the focus co-teaching team shown in Figure 

2, provided increased math achievement among ELLs in the focus class.  The grade distribution 

reports in Figure 5 indicate the improved math achievement.  It is important to note the 

preparation, teamwork, and continuous communication and reflection the focus co-teaching team 

practice that led to greater student success among the ELLs in their class.  The partnership and 

shared classroom control distinguished them from other co-teaching teams.  Furthermore, the 

professional relationship among a co-teaching team demonstrated through teacher interview data 

in Figure 4, suggest student achievement is dependent upon the effectiveness of the team’s on-

going working relationship.  Data exhibited by the survey results in Figure 3 allude that students 

in the focus SE Math 1A class believe the co-teaching learning environment and instructional 

strategies used make a positive impact on their learning.  Educational leaders at the district-level 

of the focus high school can benefit from this research as it can emphasize the pressing need for 

improved math teacher training and support.  The professional development needs to be directed 

specifically toward instructional strategies that support the learning and academic success of 

ELLs in Common Core Math classes. 

Conclusion 

 This chapter presented the results of this mixed methods study which indicated that ELLs 

academic achievement in high school Common Core Math is improved with the implementation 
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of a co-teaching instructional model taught in both English and Spanish.  Although co-teaching 

teams may be assigned, considerable intentional preparation and planning were found essential 

to the successful outcome exhibited through increased student learning.  The study found that 

instructional strategies involving high usage of visuals, graphs, student-talk; paired with class-

time spent reinforcing big-picture ideas, made a positive difference in ELL student learning.  The 

enhanced student learning presented through the data in this chapter attest the methods and 

preparation demonstrated by the focus co-teaching team support efforts toward narrowing the 

achievement gap between the performance of ELLs and non-ELLs in math. 

The following chapter reviews the central findings of this study.  It further summarizes 

the results, interpretations, findings in context, implications, limitations, along with 

recommendations for future research studies. 
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Chapter Five: Recommendations 

 Beal et al. (2010) note the need for change in instructional models with the mention, “As 

the population of the United States becomes more diverse, the challenges of educating students 

whose primary language is not English are becoming increasingly apparent” (p. 58).  The wide 

achievement gap among ELLs and non-ELLs in math is a compounding problem that commands 

changes in teacher preparation programs, professional development, and the structure of 

instructional models.  This mixed methods case study focused on a high school Common Core 

SE Math 1A class co-taught by a math and ELD teacher, with a student population of all twenty 

students designated as ELLs.  Each student was given a survey asking them questions regarding 

how they felt about their teachers, instructional methods, and the impact on their learning.  The 

co-teaching team at the focus of the study were individually interviewed to gain perspective on 

best practice instructional strategies for ELLs and why they believe their instructional model is 

effective.  Classroom observations were also conducted to record and connect the instructional 

strategies discussed during the interviews.  Additionally, quantitative grade reports were 

collected from the current and past two school years for the SE Math 1A class taught at the same 

school site.  This research study intended to answer the following research questions: 

1. What strategies can Math teachers deploy to close the achievement gap among ELLs and 

non-ELLs in math? 

2. How can Math teachers implement the best practices in their classrooms to help increase 

math achievement among their ELLs? 

This chapter summarizes the findings, interpretations, limitations, implications for educational 

practice, and recommendations for further research. 
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Finding Summary 

 This study examined best practice instructional strategies that high school Common Core 

Math teachers can use to increase ELL achievement.  The study hypothesized that ELLs enrolled 

in the co-teaching instructional setting demonstrated greater academic achievement compared to 

ELLs enrolled in the same course taught two years prior by one English only speaking Math 

teacher.  During the initial year of Common Core implementation in 2015-16, the SE Math 1A 

class used in this study for comparable baseline data had nearly three-quarters of the ELLs with 

failing grades for both progress reporting periods.  Over the subsequent two-year period the co-

teaching team procured the class, more than three-quarters of their students achieved passing 

grades for both progress reporting periods.  Student survey results from the current SE Math 1A 

focus class provide perspective on what the ELLs feel benefit their learning and success in the 

class. 

 The highest-ranking survey response with the most ELLs in strong agreement 

corresponded with the co-teaching instructional model a math and ELD teacher.  “Having two 

teachers who speak English and Spanish is more helpful for my learning than just an English-

speaking teacher,” was the statement that warranted the most Strongly Agree responses.  

Conversely, the statement resulting in the fewest students responding Strongly Agree was, “I 

understand the math textbook.”  This demonstrates that the students struggle with 

comprehending the verbose nature of the recently adopted Common Core Math textbook.  This 

finding further merits student-approval of the co-teaching instructional model providing 

equitable access to the course content for ELLs. 

 Instructional strategies employed by the focus SE Math 1A co-teaching team were found 

to positively impact student learning.  Conscious and purposeful instruction provided equal 



TEACHING MATH TO ELLS 

 

49 

implementation of the various strategies by the co-teaching team in both English and Spanish.  

Interview data, coupled with classroom observation, presented instructional strategies that 

suggest effective outcomes for ELL math achievement.  These instructional strategies 

corroborated by student grade report data include the high usage of visuals, student-talk, 

interaction, questioning, and scaffolding techniques.  Reinforced by the data collected, was the 

notion of meeting the student individually where they were at academically and supporting them 

with the necessary tools to make them successful.  Knowledge and awareness of specific student 

educational background were found necessary to strategically scaffold instruction for the greatest 

benefit of each individual student.  Thus, further providing equity in the classroom and 

subsequently assisting efforts to close the achievement gap among ELLs and non-ELLs in math. 

Finding Interpretation 

The independent variable in this study was the Common Core math textbook used in the 

focus SE Math 1A class.  The same textbook was used for SE Math 1A classes used for 

comparison in the study.  The dependent variables were the perspective teachers and the ELL 

student population in the SE Math 1A classes.  Each of the teachers and students brought unique 

background knowledge and experience that impacted their effort, actions, and perseverance.  

Teacher preparation and training and ELLs CELDT levels were among dependent variables in 

this study.  These dependent variables all distinctively affected their interaction with the 

independent variable- the recently adopted Common Core math textbook.  Additionally, an 

alternative finding discovered in the literature review and discussed during interviews was 

related to teacher awareness and how much individual perspective and personal bias may impact 

a teacher’s ability to effectively instruct ELLs and provide equitable access to their content. 
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Findings in Context 

 With an increase in diversity in today’s classrooms, content area teachers will 

proportionately have the responsibility of schooling a potentially increasing number of ELLs in 

their classes.  As previously stated, the literature review finds a connection of the resulting 

achievement gap in math to be due in part to concerns related to content-area teacher’s 

preparation and training (DelliCarpini, 2014).  DelliCarpini (2014) further discusses the fact that 

ELLs receive language specific instruction and assistance in ELD classrooms only, and the rest 

of their day is spent mainstreamed in content-are classrooms, with teachers who most likely have 

had no training or preparation to effectively instruct them.  By providing ELLs the opportunity to 

learn in a co-teaching environment like the focus SE Math 1A class with both a math and ELD 

teacher, math instruction is much more effective in increasing ELL student achievement. 

 Similarly, the shared responsibility and accountability discussed by DelliCarpini (2014) 

was found effective at creating interdisciplinary teacher partnerships through a mentoring 

program studied by Hansen-Thomas and Grosso Richins (2015).  The co-teaching model central 

to the focus of this study clarified the opportunity for successful student achievement among 

ELLs in math when such a learning environment is implemented. 

Recommendations 

 The findings of this study imply that ELLs are benefiting from the conscious and 

intentional strategies demonstrated by the focus co-teaching team, as well as the instructional 

learning environment.  The opportunity to schedule ELLs into math classrooms structured with 

the co-teaching model of a math and ELD teacher could produce more impactful improvement.  

Research indicates that CELDT reading scores could be used to identify ELLs who may benefit 

the most from additional assistance (Beal, 2010).  A recommendation is to identify ELLs with a 
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CELDT reading score lower than 550, and place them in a co-taught math section.  The targeted 

assistance for ELLs categorized by this placement indicator, make certain these students have a 

fair opportunity to learn math.  Albeit the opportunity by placement is there, teacher desire and 

willingness to learn, prepare, modify, and reflect on their professional practice creates the 

greatest equitable opportunity to learn math.   

An additional recommendation at the high school level, is to assign each math teacher 

one section with an additional ELD co-teacher.  The two would work together for that one class 

period in their scheduled day where ELL students whom would benefit the most would be 

scheduled in those sections per their identifying CELDT reading scores.  Having each math 

teacher in the department with one co-teaching section, would benefit all math teachers on 

campus, versus having one selected math teacher in a co-teaching assignment for their entire day.  

Consequently, every math teacher would benefit from the co-teaching collaborative experience 

of working with an ELD mentor co-teacher.  Each math teacher would benefit from language 

development techniques their ELD co-teacher would bring to their classroom.  The collaborative 

mentorship would improve both teacher’s perspective of their profession and ELLs opportunity 

for equitable math instruction.  All the ELLs involved in the scheduled periods would benefit 

from the additional support.  Furthermore, all math students (ELL and non-ELL) would benefit 

from their teachers experiencing the co-teaching collaboration where the instructional strategies 

learned would filter into their additional math sections.   

Opportunities like the recommendations previously discussed, could make marketed 

improvements in math with the potential of materializing efforts to narrow the achievement gap 

among ELLs and non-ELLs.  Like the co-teaching focus team’s enthusiastic desire to lead the 

district’s co-teaching model professional development next year, Hansen-Thomas and Grosso 
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Richins (2015) proclaim, “Teachers who work collaboratively and intensively can become agents 

of change on their campuses and advocates for their ELLs’ interest promoting real, positive 

educational change” (p. 775). 

Limitations 

Qualitative data collection can be difficult to determine the significance of results.  The 

reality of the focus SE Math 1A class as the only section of SE Math 1A at the high school does 

not allow for direct comparison of instructional strategies of different teachers with similar 

student population.  The comparison was rendered using the focus SE Math 1A class and the past 

year the SE Math 1A class was taught by one teacher at the same high school.  There were 

different language ability levels and educational background knowledge of ELLs in the separate 

SE Math 1A classes. 

Future Direction 

 Based on the limitations mentioned and recommendations discussed, the study should be 

extended broader to consider data from all high schools within the district.  Implementation of a 

co-taught section to each math teacher, coupled with identifying and scheduling ELLs based on 

CELDT reading score could render data to base future instructional models and scheduling 

protocol across content-areas.  In addition, data collected could drive future professional 

development trainings, specifically co-teaching training. 

Conclusion 

 This study aimed to explore best practice instructional strategies teachers can use in high 

school Common Core Math classrooms, by means of investigating a co-teaching SE Math 1A 

team.  Strategies Math teachers can deploy to close the achievement gap among ELLs and non-

ELLs in math were studied through review of literature and mixed methods case study data 
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collection.  Identifying successful best practice instructional strategies practiced and proven 

effective by the focus math and ELD co-teaching team, were found to positively impact student 

learning and math achievement among their ELLs.  Data collected and findings reported in this 

study could drive administrative decision-making with the potential of making a profound impact 

on the achievement of ELLs in math.  However, the onus belongs to the teachers involved with 

the expectation and professional pride of effectively collaborating to benefit their ELL students. 
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Appendix A: Survey 
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Appendix B: Survey Response Data 

Student Survey Responses (in order by question number) 
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Appendix C: Interview Codes 

Codes generated from teacher interviews and used to create thematic network model. 
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Appendix D: Co-Teaching Thematic Network 

Co-Teaching Model for SE Math 1A 
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	Chapter One: Definition of Problem 
	English Only Learners (non-ELLs) continue to steadily outperform English Language Learners (ELLs) in mathematics classrooms across America.  In De Oliveira’s 2011 article “In Their Shoes: Teachers Experience the Needs of English Language Learners through a Math Simulation,” she discusses the pressing need for change in teacher preparation and instruction when stating statistics from the state of Indiana as an example, “…where ELL K-12 student population has increased by 408% since 1990” (p. 59).  Many teach
	Due to the persistent need for teacher awareness and professional development stemming from the wide achievement gap in math among ELLs and non-ELLs, the following question is brought up, “What instructional challenges do teachers face teaching Common Core Math to 
	students identified as English Learners?” This study will focus on a co-teaching math partnership who are in their second year in this arrangement of teaching one period of a high school Common Core Sheltered English first year Math course. 
	Purpose of Study 
	The purpose of this study is to explore best practice instructional strategies teachers can use in high school Common Core Math classrooms.  This study will focus on a successful co-teaching team of a high school Sheltered English first year Math class.  The teachers and students in this class will be the focus of the research study.  The following research questions will be addressed during this study: 
	1. What strategies can Math teachers deploy to close the achievement gap among ELLs and non-ELLs in math? 
	1. What strategies can Math teachers deploy to close the achievement gap among ELLs and non-ELLs in math? 
	1. What strategies can Math teachers deploy to close the achievement gap among ELLs and non-ELLs in math? 

	2. How can Math teachers implement the best practices in their classrooms to help increase math achievement among their ELLs? 
	2. How can Math teachers implement the best practices in their classrooms to help increase math achievement among their ELLs? 


	Preview of Literature 
	 Additional teacher training and support is a necessity, as the achievement gap among ELLs and non-ELLs continues to grow in Math.  Increasingly difficult word problems with the requirement of explaining the thought process involved in reaching a solution exemplify the language demands that build barriers for ELLs in today’s Common Core Math classrooms.  Many Math teachers are unaware of these challenges for ELLs, along with the effects on student learning, and believe the responsibility of language instruc
	 Instructional strategies to close the achievement gap among ELLs and non-ELLs in Math may pave the way for future teacher preparation programs.  Development of these programs are instrumental in preparing and continually supporting educators to effectively raise academic achievement for ELLs.  Mentoring programs connecting English as a Second Language (ESL) teachers with Math teachers, prove beneficial for Math teacher’s beliefs and effectiveness of working with ELLs (Hansen-Thomas & Grosso Richins, 2015).
	 Scaffolding instructional methods provide necessary language modification with direct and explicit modeling methods.  Methods such as these are proven effective in increasing ELLs Math achievement (Orosco et al., 2013).  Math teachers need to present math problems in different ways: visual modeling and video are two recommended examples (Beal, Adams, and Cohen, 2010).  School districts should provide teacher trainings that give Math teachers more empathy for ELLs in their classes (Oliveira, 2011). 
	Preview of Methodology 
	Mixed methods research will be conducted for the purpose of this case study.  Data collection will consist of mixed methodologies that focus on identifying best practice strategies teachers can use in high school Common Core Math classrooms.  Qualitative research will be conducted in this study using observations, interviews, and student artifacts.  The focus teachers will be interviewed to assess teacher preparation and instructional strategies they find to be most effective with their ELLs in Math.  Class
	strategies used in the observed lessons compared to the information collected in the interviews.  Student artifacts will be analyzed to determine modified assessment of ELLs classwork, quizzes, and tests. 
	Quantitative research will also be conducted in this study using student surveys and grade reports.  Student surveys will be administered to find out how the students feel the instructional strategies of the co-teaching team were impacting their learning and overall success in the Math class.  Grade reports will be collected for the present school year and two previous years the Common Core Math curriculum was implemented.  The grade reports from all first-year Math courses for these years will be compared 
	Significance of Study 
	This research study can improve the way teacher preparation programs and school and district professional development are implemented to high school Math teachers of ELLs.  This study can improve the academic success and support efforts toward narrowing the achievement gap among ELLs and non-ELLs in Math.  This study seeks to improve education of ELLs in Math by providing leaders with the data on successful best practice instructional strategies found to be effective for ELLs learning. 
	This study is different than other studies by comparing ELLs achievement across parallel first-year Math courses at the same high school site and same Common Core Curriculum standards.  The key difference is the instructional model for the focus Sheltered English Math course is a co-teaching team comprised of a veteran Math teacher and a veteran English 
	Language Development (ELD) teacher; all other Math classes in the comparison utilize a single Math teacher instructional model. 
	Conclusion 
	The review of literature will contextualize the achievement gap that exists among ELLs and non-ELLs in secondary level Math classrooms across America.  I will also address instructional best practices and teacher preparation that improve Math achievement among ELLs.  The research study will investigate a focus SE Math 1 class instructed by a co-teaching team that has been successful with their ELL student population.  It will examine their instructional strategies, along with acquiring analysis feedback fro
	Definitions 
	a. English Language Learner (ELL)- a student whose first language is not English and has not reclassified to fluent status within the school setting. 
	a. English Language Learner (ELL)- a student whose first language is not English and has not reclassified to fluent status within the school setting. 
	a. English Language Learner (ELL)- a student whose first language is not English and has not reclassified to fluent status within the school setting. 

	b. Non-English Language Learner (non-ELL)- a student whom is fluent in English and English is their first language. 
	b. Non-English Language Learner (non-ELL)- a student whom is fluent in English and English is their first language. 

	c. Sheltered English (SE)- a course designation where additional English language development supports are provided for students to access the content in the course. 
	c. Sheltered English (SE)- a course designation where additional English language development supports are provided for students to access the content in the course. 

	d. Math 1A/1B- the first-year integrated math course designated with an “A” for first semester and a “B” signifying second semester. 
	d. Math 1A/1B- the first-year integrated math course designated with an “A” for first semester and a “B” signifying second semester. 


	e. Co-teaching- an instructional model with a math and English language development teacher who provides the language supports for students to access the content in the course. 
	e. Co-teaching- an instructional model with a math and English language development teacher who provides the language supports for students to access the content in the course. 
	e. Co-teaching- an instructional model with a math and English language development teacher who provides the language supports for students to access the content in the course. 

	f. English Language Development (ELD)- designated English language development with intensive support for newcomer English learners that are aligned to the California State English Language Development Standards. 
	f. English Language Development (ELD)- designated English language development with intensive support for newcomer English learners that are aligned to the California State English Language Development Standards. 


	  
	Chapter Two: Literature Review 
	This is a review of several studies illustrating an achievement gap that exists among English Language Learners (ELLs) and non-ELLs in America’s secondary level mathematics classrooms.  As a math teacher, non-ELLs pose their own challenges of acquiring math content with gaps in fundamental skills and knowledge.  ELLs in a math classroom have an additional set of challenges above and beyond the necessary foundational skills and knowledge required for success in mathematics.  These challenges have become more
	This achievement gap is steadily increasing as teachers have higher and higher numbers of ELLs in their classes every year without the support or training to prepare for the instructional challenges this demographic shift brings.  The definite need for additional teacher training and support is a necessity, as the math achievement gap continues to grow.  This project researches the challenges teachers face teaching Common Core math to students identified as ELLs.  Implementing Common Core math curriculum br
	This literature review searches best practices for math teachers to implement in their classrooms to help increase math achievement among their ELL students. 
	Researchers present studies on the best practices for effective instruction in high school math classrooms to help close the achievement gap.  Reading through the chosen studies, the methods explained started to display commonalities on processes.  Common themes surfaced while sorting through the literature and grouping studies and methods that seemed to come together.  First, those overall trends in the research indicate the need of making teachers aware of the issues contributing to the achievement gap am
	Increasing student academic success is the primary goal for high school math teachers.  When a majority of students fall into a categorized demographic group with data-proven deficits in achievement, teachers and schools must commit to pursuing instructional methods to improve student performance.  San Pasqual High School fits this description and the need for researching and studying this literature to find solutions is imperative to the academic opportunities for their ELL students in math. 
	Teacher Awareness 
	The first emerging theme is teacher awareness, which refers to making teachers aware of the issues contributing to the achievement gap among ELLs and non-ELLs in math classrooms.  Teacher training, professional development, and education of the needs of ELLs in content-area classes, not just English Language Development (ELD) classes, is necessary to provide effective and equitable instruction (DelliCarpini, 2014).  According to Choi (2013), enhanced awareness of ELLs needs should be considered at the class
	 Teachers need to be informed of the language aspects in math that puts ELLs at a disadvantage, more than non-ELLs.  Some content-area teachers argue that language development is not their responsibility, their specific subject matter is their instructional concern.  DelliCarpini (2014) proposes that, “Many teachers are unaware of linguistic and cultural influences on student learning, [and] do not consider teaching for diversity as their responsibility” (p. 159).  Teachers may hold certain beliefs and atti
	Based on the data researched to prove the existence of a gap in achievement among ELLs in math and their non-ELL counterparts, there is cause for great concern.  Beal et al. (2010) raises concern with California’s 2007 results of “less than 40% of ELLs passed the math portion of the high school exit exam, which requires only Grade 6 math proficiency for a passing score” 
	(p. 59).  San Pasqual High School’s most recently reported California Assessment of Student Performance and Progress (CAASPP) results validate this concern.  All ELLs tested in the 2016 CAASPP for math did not meet the standard (92%) or nearly met the standard (8%).  Although the highest percentage of the non-ELL group performed in the standard not met distribution level with 39%, non-ELLs had 22% meet the standard and 14% exceed the standard.  The clear disparity in achievement between the groups is a caus
	 DelliCarpini (2014) makes the bold connection of the resulting achievement gap in math is due in part to concerns related to content-area teacher’s preparation and training.  This study suggests the lack of preparation and training for instruction of ELLs, who math teachers spend a large portion of their day working with, contributes to the lack of ELLs success, and thus promoting the existence of the achievement gap.  DelliCarpini (2014) further discusses the fact that ELLs receive language specific instr
	 De Oliveira (2011) discusses the need for teachers to be prepared to work with ELLs in her teacher in-service training math simulation study.  De Oliveira states, “Teachers’ attitudes 
	and beliefs about ELLs can be influenced by their lack of empathy for these students’ experiences and backgrounds” (2011, p. 59).  Through a math simulation done in Brazilian Portuguese, teachers get to feel what it is like to be an ELL and experience the challenges of being a language learner in their classrooms.  Teachers felt the frustration that ELLs must experience, and a helpless, overwhelming feeling of embarrassment that may cause ELLs to give up on trying to understand concepts in class.  Over the 
	 Another important discussion brought up in de Oliveira’s (2011) study is the idea of math being its own language, and the belief that language is not a factor that inhibits student’s success in math.  The study proved how language impacts every content area.  The findings are especially relevant with recent curriculum changes to integrated Common Core math, where there is a greater focus on problem solving and student explanations to support reasoning.  Common Core math standards stress applying math conce
	 For ELLs to be successful in today’s American math classrooms, teachers must be competent in delivering instruction that effectively integrates language and content (DelliCarpini, 2014).  Equity in education does not simply mean providing equal access to material, but rather teachers providing equal access with adequate support for individual learning 
	styles (Parker, 2017).  DelliCarpini (2014) argue teachers of all subjects must have “knowledge of the issues related to the education of ELLs” (p. 175).  Teacher preparation programs and professional development opportunities are vital partners in preparing and continually supporting educators to effectively raise the success for ELLs, helping to close the achievement gap between ELLs and non-ELLs (DelliCarpini, 2014). 
	Strategies to Close the Achievement Gap 
	 The second emerging theme involves strategies to help close the achievement gap in math.  Research-based best practices and training for math teachers demonstrate instructional scaffolding methods, and math language recommendations to equip math teachers with the skills to effectively meet the needs of ELLs in their classrooms.  Two-way content-based instruction (CBI) is one strategy that involves collaboration among content-area mainstream teachers and English as a second language (ESL) teachers (DelliCar
	 Similarly, Hansen-Thomas & Grosso Richins (2015) reviewed data from an ESL mentoring graduate course that found positive changes in math teacher’s beliefs and effectiveness of working with ELLs.  The mentoring program connected ESL teacher with math teachers, producing ESL-trained math teachers to become the “experts” and share their newfound knowledge and strategies within their department.  This design multiplied the benefits 
	of the training program by spreading the tools and experience to foster a shift in thinking from teachers being math teachers to that of a math ESL teacher (Hansen-Thomas & Grosso Richins, 2015). 
	 In support of connecting language and content instruction, Tan’s (2011) research study presents content-based language teaching (CBLT), the strategical benefits, and the need for continual professional development pertaining to math and language integration.  Pressures from exam-driven, high-stakes testing, where math teachers are evaluated based on student performance, Tan (2011) found they “willingly accept the responsibility of preparing their students to achieve good grades in the subjects they teach, 
	 Tan’s (2011) findings indicate the need for math teachers to “develop the expertise to help students engage with language and texts in their domain” (p. 336).  This research validates the need for continual professional development pertaining to math and language integration.  Math teachers becoming proficient at CBLT strategies will provide ELLs the crucial 
	opportunities for language development, which in turn improves student learning and higher achievement in math (Tan, 2011). 
	 Chen’s 2015 study of long-term language impact on math confirms the growing need for pedagogy for math teachers to be capable of systematically teaching both language and math.  Lack of this expertise hinders true differentiation of instruction for ELLs.  Through this study, Chen (2015) also identified a consistent and positive relationship between reading language proficiency and student’s math performance.  This means that both reading language proficiency and math subject matter must be deemed indispens
	 Teachers must modify instruction in order to meet the needs of all students with the goal of meeting curriculum standards.  Dynamic Strategic Math (DSM) intervention techniques focus on comprehension strategies leading to opportunities to developing language skills for ELLs (Orosco, Swanson, O’Connor, & Lussier, 2013).  Word problem-solving in math presents difficulty for ELLs struggling with language proficiency, more so with the implementation of Common Core.  Orosco, Swanson, O’Connor, & Lussier (2013) 
	 Moschkovich (2012) reports shared beliefs and characteristics of teachers with authenticated success with ELL students in Common Core math.  Research describes the goal for promoting ELL participation in discussion is less focus on the details of language, such as, pronunciation and vocabulary, and more “focus on important mathematical concepts and reasoning” (Moschkovich, 2012, p. 18).  The Common Core shift expects students to communicate their reasoning instead simply providing an answer (Moschkovich, 2
	Teaching for student’s understanding and for them to be capable of communicating their reasoning is a challenge for math teachers implementing Common Core, especially to their ELLs.  Moschkovich (2012) presents several recommendations for math teachers to connect content to language (p. 21). 
	How Teachers Can Implement the Strategies in Their Classrooms 
	The third emerging theme is intervention and implementation of the strategies teachers can use in their classrooms to help close the achievement gap in math.  Scaffolding instruction in math lessons where consideration of linguistically modifying the language involved in math problems, is proven effective in increasing ELLs math achievement (Orosco et al., 2013).  Orosco et al. (2013) recommend providing linguistically modified word problems through DSM three-level scaffolding strategies that are direct and
	 Presenting math problems in different ways that allow ELLs to use their cognitive resources for math, instead of English comprehension, proves to increase their performance in math (Beal et al., 2010).  Math teachers need to realize the challenging nature of their verbal or written instructions and the complexity of the questions in the Common Core textbooks: the extra pressures and hurdles ELLs face in efforts to decipher what they are actually being asked to do.  Beal et al. (2010) recommends presenting 
	math classrooms, but rather allow for that to continually develop for ELLs without minor linguistic faults hindering successful scoring on assignments and tests.  In support of this research, Moschkovich (2012) suggests, “although students’ use of imperfect language is likely to interact with teachers’ own multiple interpretations of precision, we should not confuse the two” (p. 22).  Math teachers should focus on ELLs demonstrating understanding of the larger math concepts through adjusting traditional per
	 With the aim of providing equitable instruction to ELLs, Moschkovich (2013) recommends research-based principles and guidelines for teachers, educators, and administrators to use to develop their own processes to implement in their math classrooms.  Moschkovich (2013) discusses, “The purpose of these guidelines was to develop a shared understanding of how instructional materials and approaches for teaching ELLs in mathematics might be framed in ways that are aligned with the [Common Core State Standards] C
	and fifth guidelines. Moschkovich’s (2013) final guideline involves preparing students to deal with typical math texts by providing support and scaffolding for ELLs without downgrading the language demands of a written text.  Administrators can provide training and ongoing support to prepare math teachers with tools to utilize these guideline recommendations for increasing achievement for ELLs and aiding in closing the achievement gap so evident in mathematics. 
	 Hansen-Thomas & Grosso Richins (2015) found teachers mentoring program involving ESL and math teachers to be beneficial for all participants.  The researchers found this professional development peer-to-peer mentoring program effective and sustainable in terms of school and district economical concerns.  The study determines, “Teachers who work collaboratively and intensively can become agents of change on their campuses and advocates for their ELLs’ interest promoting real, positive educational change” (H
	In support of Hansen-Thomas & Grosso Richin’s (2015) teacher collaborative study, two-way CBI and teacher collaboration compels interaction among math teachers, ESL teachers, and other support staff (DelliCarpini, 2014).  Math teachers can gain instructional knowledge to increase and strengthen their ELLs academic achievement through open communication with ESL teachers.  Schools and districts can develop programs to prepare ESL teachers for the demands of collaborating with mainstream math teachers.  This 
	ELLs in their classrooms” (2014).  Collaboration between ESL and math teachers is imperative in improving math teacher’s confidence in modifying coursework to meet the needs of their ELLs and facilitate improved change in the achievement gap. 
	Tan’s (2011) research also implicates the need for training in language pedagogy for math teachers in order for them to adequately develop ELLs mathematical reasoning skills.  The study suggests moving toward a more student-centered, versus teacher-centered, classroom.  Tan (2011) also recommends offering plenty of classroom time for “activities that allow students to verbally or textually explain or explore their conceptions (or misconceptions) of the ideas presented by their teachers, either individually 
	Wassell, Hawrylak, & Scantlebury (2015) ethnographic research study focused on the quality of parent-teacher interactions regarding math teacher’s ELL student population.  The study found ELL parents that do not speak English, often feel discouraged and disconnected, not being able to actively support their child with their education.  However, constant communication between teachers and parents of ELLs can encourage a more active, empowered member of their child’s education (Wassell, Hawrylak, & Scantlebur
	Fendrich.  In this study, Izzo et al. (1999), “found that the quality of parent-teacher interactions was a strong predictor of students’ academic achievement and behavior in school” (as cited in Wassell et al., 2015, pp. 15-16).  Wassell et al. (2015) recommends school districts provide training opportunities for teachers to acquire skills necessary to communicate with diverse families, namely ELLs for the purpose of this project.  This training is especially important with high-quality communication found 
	 School districts can implement simulation teacher trainings like the one de Oliveira (2011) described in her study to create more empathy for ELLs among math teachers.  The simulation can give math teachers first-hand experience of what it feels like to be an ELL in their classroom.  The experience can encourage teachers to reflect on their own methods and seek instructional best practices they can adapt to fit their needs, best suited for the ELLs in their math classes.  Some strategies modeled in the sim
	 modeling, directions given in steps, repetition of key points; 
	 modeling, directions given in steps, repetition of key points; 
	 modeling, directions given in steps, repetition of key points; 

	 paraphrase with extra information, pauses, checking for understanding and need for clarification; 
	 paraphrase with extra information, pauses, checking for understanding and need for clarification; 

	 opportunities for questions, requests for feedback, modeling writing and speaking; 
	 opportunities for questions, requests for feedback, modeling writing and speaking; 

	 writing the words on the board reinforcing what is said, oral/written/visual supports; 
	 writing the words on the board reinforcing what is said, oral/written/visual supports; 

	 nonverbal communication, visual reinforcement, opportunities to share in group; 
	 nonverbal communication, visual reinforcement, opportunities to share in group; 

	 use of multiple skills, varied instruction, and realia (de Oliveira, 2011, pp. 61-62). 
	 use of multiple skills, varied instruction, and realia (de Oliveira, 2011, pp. 61-62). 


	 
	Conclusion 
	There is a widespread achievement gap among ELLs and non-ELLs in math that researchers have studied methods to help diminish.  Three main themes emerged among researchers that assist the efforts to narrowing the gap.  The first area consistent in the research discusses the importance of informing educators and making teachers aware of the facts behind the achievement gap in math.  The second area identifies research-based best practices for supporting teachers with constructing their lesson plans to provide
	Reviewing the literature regarding ELLs lack of achievement in today’s math classrooms, areas of concern raise attention to necessary changes in teacher preparation programs and ongoing teacher professional development.  Studies found successful outcomes for ELLs students in math achievement where teachers collaborated with ESL staff through mentoring programs.  Increased math achievement for ELLs was also apparent when teachers gained appropriate knowledge of the linguistic demands of math, and were able t
	Research provides hope for someday increasing math achievement among ELLs so it is comparable to non-ELLs.  However, many obstacles remain standing that keep the gap from 
	narrowing.  Obstacles like teacher beliefs and perceptions are difficult to change, and could take time to come around–  if willing to do so.  Racism in America is another challenge effecting teacher beliefs, that indirectly reflect themselves on students in their classrooms.  These obstacles along with the constraints of the educational system, lend themselves to bigger scale changes necessary for true changes to be made in the achievement gap. 
	This project’s question concerning challenges teachers face teaching Common Core math to students identified as English Language Learners is shown in the literature to be one that needs to be addressed in teacher preparation programs and teacher professional development opportunities.  As teacher beliefs change, preparation and development programs become more available, further research on the lasting impact of ELL instructional strategies is needed to investigate the resulting effects on the achievement g
	  
	Chapter Three: Methodology 
	Students are actively preparing for the day’s lesson interacting in their table groups of four desks.  There is construction of an anchor chart happening concurrently with front-loading of the lesson’s vocabulary in English and Spanish.  What I see is an exemplary illustration of implementing best practice strategies to effectively aid in narrowing the achievement gap in math among ELLs and non-ELLs. 
	This study will focus on identifying best practice strategies teachers can use in high school Common Core Math classrooms.  Data will be gathered through interviews and observations to determine the effectiveness of the instructional strategies on overcoming the challenges of teaching math to students identified as ELLs.  I want to provide a successful example for other math teachers to implement these strategies in their classrooms with ELLs; thus, assisting to close the achievement gap. 
	The research questions were, “What instructional challenges do teachers face teaching Common Core Math to students identified as English Learners?  What strategies can Math teachers deploy to close the achievement gap among ELLs and non-ELLs in math?  How can Math teachers implement the best practices in their classrooms to help increase math achievement among their ELLs?”  My study aims to answer these research questions through the collection and analysis of data.  Research design, participants, and setti
	Design 
	The category of research is a case study using mixed methods.  This case study will focus more so on qualitative data collection using quantitative data to support findings.  The case study approach will allow me to have an in-depth exploration of the instructional strategies used in a 
	successful co-teaching team of a high school Sheltered English (SE) Math 1A class.  The focus of my research case study will be the teachers and students in this particular class. 
	Interviews were conducted with the co-teaching team of the focus math classroom to gather information on the strategies they use and why they feel they have been so effective with their students identified as ELLs.  Students will be surveyed on how they feel about the instructional strategies used by the co-teaching team.  Qualitative observations will be conducted of math lessons, focusing on instructional strategies and student success.  The purpose of the observation is to collect data on instructional s
	Quantitative grade reports will be collected and analyzed for the current school year and previous years the site implemented the Common Core Math 1A curriculum.  The purpose of the grade report analysis is to justify student success in the focus classroom compared to SE Math 1A classes taught by an English only speaking teacher, in a conventional instructional model at the same site. 
	Participants 
	 The participants of this study are teachers and students at Masonite High School.  The teachers are the co-teaching team of one Math instructor and one English Language Development (ELD) instructor.  The pair are in their second year of co-teaching one period of high school Common Core Sheltered English Math 1A.  The Math instructor, who will be referred to as Ms. Jordan for this study, is a Caucasian female who is in her 18th year of teaching.  Ms. Jordan’s teaching background involves multiple levels of 
	is in her 21st year of teaching.  Ms. Amy’s teaching background includes all levels of ELD, Spanish for Spanish Speakers, Spanish, and various other courses. The co-teaching team was chosen for this study due to their successful ELL student achievement compared to other Common Core Math 1 teachers at the same high school. 
	 The students are a combination of low-level English speaking students, most of whom have interrupted formal education, and new-comers to America from various parts of the world.  Some of the countries the students have come from are Guatemala, Mexico, and the Philippines. The students are facing many other challenges in their lives besides academic achievement in math.  Cultural adjustment, learning a new language, away from parents, trauma, teenage hormones, working to make money to survive are just some 
	Setting 
	 This case study project was conducted at a Masonite High School in southern California.  Fifty-seven percent of the students at this 9th-12th-grade campus are from Hispanic or Latino decent, while thirty-three percent of the students are White.  Over half of the student body qualified for Free and Reduced-Price Meals based on socioeconomic status, according to Ed-Data’s most current statistics (Ed-Data, 2017).  The school’s graduation rate was 91% for all students, 85% of the Hispanic or Latino student pop
	 There are four progressive levels of Common Core Math at Masonite High School.  Math 1 is the least difficult integrated level that replaced Algebra 1 starting in the 2015-16 school year.  Math 2 is the second integrated level that replaced Geometry.  Math 3 is the third level that replaced Algebra 2 and students have two choices of taking a class that focuses either on Statistics or Pre-Calculus.  Lastly, Math 4 replaces Calculus, along with the option of Advanced Placement (AP) Statistics or AP Calculus 
	Masonite High School has designated Math 1 and Math 2 Sheltered English (SE) courses that are designated for newcomer English Learners.  The SE collaborative classes are “co-taught with a math and English language development teacher who provides the language supports for students to access the content in the course” (EUHSD, 2017).  The SE instructional model is on where the two co-teachers plan and teach together as equal partners.  There are 18 sections of Math 1A at the high school this first semester of
	Instruments 
	Both qualitative and quantitative data collection were used in this study.  I collected data on all Math 1 classes at the site; however, I focused on the co-teaching team of the SE Math 1 class during this project.  As targets of my study, I hoped to conclude that this co-teaching team produced greater student achievement for the ELLs in the focus class versus the ELLs in other Math 1 classes concurrently in progress at the same site. 
	 I will describe in the following sections, the methods of data collection I used in this study.  These methods included 1) interviews, 2) observation notes, 3) student grade reports, 4) student surveys, and 5) student artifacts. 
	Interviews.   
	I interviewed both teachers of the SE Math 1A focus class.  The purpose of the interviews was to find out what type, if any, specific professional development or training they received prior to being assigned the class.  I also want to know why they think they have been successful and how their co-teaching collaboration has been so effective with their ELLs. 
	Observation Notes.   
	I observed the focus SE Math 1A class during regular instruction to record co-teaching strategies, scaffolding methods, and implementation of dual language instruction.  I kept to a schedule of observing the focus class for one class period three days of the week.  Making sure to observe the class and teachers three hours a week helped me acquire an adequate perception of their instructional strategies, collaborative planning, and the effect on student learning.  I wanted to know what strategies appeared to
	Student Grade Reports. 
	Data was also collected from the school’s attendance and grade reporting system.  I collected mark distribution grade reports for all previous SE Math 1A courses, in addition to the single SE Math 1A course that is the focus of this study.  I collected these grade reports for the current year and previous two school years where the Common Core math curriculum had been implemented.  I compared and analyzed the grade reports to equate the effective instructional strategies of the co-teaching team in the focus
	Student Surveys.   
	Surveys were collected to determine how the students in the focus class felt about the instructional strategies of the co-teaching team.  The purpose of the survey was to find out how the students felt the instructional methods were impacting their learning and overall success in the class.  The survey contained questions about the student’s opportunity for learning and how they feel their teachers assist them with understanding the material.  Most of the questions were multiple choice with a couple of open
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	Student Artifacts.   
	Data was also collected from the teachers of the focus SE Math 1A class.  I analyzed artifacts from students in the focus class to see how the teacher’s scaffolding strategies applied to grading.   I wanted to find out how the teachers measured student achievement and learning of the content.  The artifacts included student’s graded quizzes and tests. 
	Procedures 
	The research study was introduced to the math teacher (Ms. Jordan) of the SE Math 1A focus class in early August of 2017.  She and her ELD co-teacher (Ms. Amy) enthusiastically gave permission be part of the study.  On October 13, 2017, I interviewed Ms. Jordan while taking notes and audiotaping the conversation with her permission.  I asked her about the co-teaching arrangement, instructional strategies she often uses, and her training prior to teaching the SE Math 1A class.  I interviewed Ms. Amy on Octob
	 Observation data was collected over the period of October 13, 2017 to November 8, 2017.  In each one-hour class period observed, notes were recorded regarding language used by the teachers and the students, shared instruction by the teachers, instructional strategies used, and overall learning environment.  Student artifacts were collected over the same period that 
	observations occurred.  I asked Ms. Jordan and Ms. Amy for samples of graded student assessments to see how student achievement and learning of the content was measured.  I administered the survey on November 1, 2017 to grasp how the students felt about the instructional strategies of the co-teaching team and the impact on their learning in the SE Math 1A class. 
	On October 16, 2017, I began collecting grade report data using our school’s grade reporting information system.  I gathered mark distribution grade reports for the SE Math 1A class on campus from 2015-16 school year (taught by one math teacher- English only speaker) and the two subsequent school years (taught by the same co-teaching team examine in this study).  This was also the period Common Core Math curriculum was implemented at the high school. 
	Data Analysis 
	The interviews were audiotaped, transcribed, and coded looking for patterns and connections in the data.  After coding the interviews, I developed a list and tallied commonalities to graphically display findings.  Observation notes were also coded for patterns and creation of categories connecting findings from the literature and strategies viewed during classroom observations.  The codes developed from analysis of interview and observation data were displayed using a thematic map that provided more perspec
	Survey results were compiled and data was graphically displayed in a table.  Data collected from the grade reports were also displayed in a table.  The graphic displays used visual 
	data analysis with narrative discussion to connect the data and support the research assertions.  The graded student work samples were examined and compared to strategies found in the literature and discussed through narrative analysis. 
	Summary 
	This research study was designed with the objective of identifying best practice instructional strategies high school math teachers can implement to effectively aid in narrowing the achievement gap in math among ELLs and non-ELLs.  The research questions central to the focus of my investigation were, “What instructional challenges do teachers face teaching Common Core Math to students identified as English Learners?  What strategies can Math teachers deploy to close the achievement gap among ELLs and non-EL
	  
	Chapter Four: Data Analysis 
	The purpose of this study was to examine best practice instructional strategies that high school Common Core Math teachers can use to increase ELL achievement. The case study examined the co-teaching instructional setting of a successful high school partnership, along with the resulting academic performance of ELLs in this class.  The hypothesis was that the ELLs enrolled in the co-teaching instructional setting flourished greater academic achievement compared to the same course taught two years prior by on
	Student math achievement level distribution on the California Assessment of Student Performance and Progress (CAASPP) was first analyzed to identify the status of the achievement gap among ELLs and non-ELLs in math at the focus high school.  Data was obtained to compare ELLs and non-ELLs math performance on the administered 2016 CAASPP.  Studies show that the achievement gap among ELLs and non-ELLs in math is steadily increasing, while teachers are inadequately provided the training and support to meet the 
	Interviews were conducted with both teachers of the focus SE Math 1A course to understand their preparation and strategies they feel essential for producing higher student achievement.  A survey was given to current students in the focus SE Math 1A class to gain perspective on how they felt about the co-teaching model and how they perceived it to impact their learning.  Class observations were performed to validate the strategies discussed during both interviews, in addition to gain an overall sense of the 
	The outcomes of the research are displayed in the data presentation of this chapter.  Data analysis was completed to assess the instructional strategies used in the focus co-teaching model and the impact on ELL student achievement in math.  The analysis provided a rationale for whether to justify the need for improved math teacher instructional support and training specifically targeted for increasing ELL student achievement in math.  After data presentation and analysis, findings from the research guide th
	Data Presentation 
	Question 1.   
	What strategies can Math teachers deploy to close the achievement gap among ELLs and non-ELLs in math?   
	The researcher thought it was important to first examine the student demographics of current enrollment at the high school in addition to current CAASPP math results. Hispanic or Latino students represented 57.1% of the school population, and 33.2% were White, per the 2015-16 school year data.  Figure 1 shows the 2016 CAASPP math results for English only (non-ELLs), and ELLs at the focus high school. 
	Figure 1.  2016 CAASPP Math Results Comparing ELL and Non-ELL Achievement 
	 
	Figure
	The Wordle displayed in Figure 2 summarizes the instructional strategies witnessed during classroom observations.  Instruction in English and Spanish was equally split, and the use of visuals and physical gestures were commonplace.  The learning environment was positive with both teachers encouraging students to persist in their problem-solving tasks.  Student-talk in both Spanish and English was often seen and encouraged.  Pair-share, group-talk, and verbal questioning by students were strategies regularly
	Figure 2.  Wordle Summary of Common Instructional Strategies Used in Co-Taught Focus Class 
	 
	Figure
	Both teachers in the co-teaching team reinforced each other during all-class instruction.  They equally split instructional time and were often seen circulating the room to assist students with questions.  They also employed questioning strategies posed to the students while assisting them.  Instead of giving them answers, probing questions were given to the students to encourage them to think critically and persevere to solve the problem. 
	The 20 ELL students in the focus SE Math 1A class were given a survey asking them questions about the instructional setting and the personal impact of certain strategies on their learning in math.  Figure 3 displays the compiled student survey results with the breakdown of Likert scale ranked responses.  The researcher distributed the survey to students in the focus class with directions that all questions were relative to this math class only, their current two teachers in the class, and to mark only one r
	Figure 3.  Student Survey Results 
	 
	Figure
	The display of survey results in Figure 3 shows the questions ranked by the highest to lowest percentage of students responding with Strongly Agree.  The amount of Total Student Responses varies due to some students not marking a response for all 20 questions. 
	Question 2.   
	How can Math teachers implement the best practices in their classrooms to help increase math achievement among their ELLs? 
	 Interviews with both teachers of the focus SE Math 1A course were coded and thematically categorized into elements of their teacher preparation and strategies they feel most important to increase their ELLs achievement in math.  The thematic network displayed in 
	Figure 4 illustrates the connective nature of their teamwork in the classroom, preparation, and purposeful instructional strategies. 
	Figure 4.  Co-Teaching Model Thematic Network 
	 
	Figure
	Grade distribution reports were collected to provide evidence that the strategies employed by the focus co-teaching team are working.  The grade reports were generated from the current 2017-18 school year and previous two school years when the same Common Core Math 1A curriculum was implemented.  The focus co-teaching team are in their second year of teaching the SE Math 1A class.  The first year when the Common Core Math 1A curriculum was introduced, one English only speaking Math teacher led the SE Math 1
	Figure 5.  Student Grade Comparison of Instructional Models 
	 
	Figure
	Data Analysis 
	Notably, the data for the CAASPP results in Figure 1 indicate a considerably wide gap exists between the performance of ELLs and non-ELLs in math at the focus high school.  Although the highest percentage of the non-ELL group presented in Figure 1 performed in the standard not met distribution level with 39%, non-ELLs had 22% meet the standard and 14% exceed the standard.  All ELLs tested did not meet the standard (92%) or nearly met the standard (8%).  None of the ELLs tested achieved performance levels of
	As the implementation of Common Core Math curriculum commenced in the 2015-16 school year, the first of the grade distribution reporting series of data in Figure 5 exhibits the academic performance of the ELLs in the SE Math 1A class.  The course was taught by one Math teacher whom was an English only speaker with no teacher preparation program or professional development given that specifically targeted ELLs in math.  Nearly three-quarters of the ELLs in the 2015-16 SE Math 1A class had failing grades for 
	have been some ELLs failing the class; however, there has been marketed improvement in student achievement.  During these two years from 2016-17 to 2017-18 school years, the district of the focus high school implemented the co-teaching instructional model in the SE Math 1A classes across the district.  The district provided training to all Math teachers for the adjustment in instruction with the new Common Core Math 1 curriculum.  However, the district did not provide ELL-specific preparation for the newly 
	The Co-Teaching Model for SE Math 1 in Figure 4’s thematic network displays the interconnectedness between the elements of the co-teaching focus team’s strategies and preparation that has proven effective by their production of successful ELL student performance.  Four major themes were derived within the overarching model: 1) Teacher preparation, 2) Conscious instruction, 3) Instructional strategies, and 4) Co-teaching team.  All elements of the thematic network were given equal importance through intervie
	The students surveyed in the focus SE Math 1A class confirmed the successful co-teaching model through their majority agreed upon responses.  Presented in Figure 3, a combined 94.74% of students in the class responded Strongly Agree or Agree to the question, “Having two teachers who speak English and Spanish is more helpful for my learning that just an English-speaking teacher.”  In addition to instruction in both English and Spanish, the students positively responded to, “My teachers make an effort to get 
	The instructional strategies utilized by the co-teaching focus team displayed in Figure 2, echo the perspective of the students surveyed in the class.  ELLs provided instruction in both English and Spanish by a co-teaching team that consciously prepares instruction through collaborative teamwork benefit through an equitable instructional model.  Figure 1 materialized the notion that English Learners are at a disadvantage in terms of math instruction at the focus high school.  The data also indicates the pre
	of the partnership at the center of this study provides a step in the right direction to close the achievement gap among ELLs and non-ELLs in math. 
	Interpretations 
	 This case study determined that specific instructional strategies and Math teacher training positively impact the academic achievement of ELLs in math. Compared to a one Math teacher instructional model, instructional strategies used by the focus co-teaching team shown in Figure 2, provided increased math achievement among ELLs in the focus class.  The grade distribution reports in Figure 5 indicate the improved math achievement.  It is important to note the preparation, teamwork, and continuous communicat
	Conclusion 
	 This chapter presented the results of this mixed methods study which indicated that ELLs academic achievement in high school Common Core Math is improved with the implementation 
	of a co-teaching instructional model taught in both English and Spanish.  Although co-teaching teams may be assigned, considerable intentional preparation and planning were found essential to the successful outcome exhibited through increased student learning.  The study found that instructional strategies involving high usage of visuals, graphs, student-talk; paired with class-time spent reinforcing big-picture ideas, made a positive difference in ELL student learning.  The enhanced student learning presen
	The following chapter reviews the central findings of this study.  It further summarizes the results, interpretations, findings in context, implications, limitations, along with recommendations for future research studies. 
	  
	Chapter Five: Recommendations 
	 Beal et al. (2010) note the need for change in instructional models with the mention, “As the population of the United States becomes more diverse, the challenges of educating students whose primary language is not English are becoming increasingly apparent” (p. 58).  The wide achievement gap among ELLs and non-ELLs in math is a compounding problem that commands changes in teacher preparation programs, professional development, and the structure of instructional models.  This mixed methods case study focus
	1. What strategies can Math teachers deploy to close the achievement gap among ELLs and non-ELLs in math? 
	1. What strategies can Math teachers deploy to close the achievement gap among ELLs and non-ELLs in math? 
	1. What strategies can Math teachers deploy to close the achievement gap among ELLs and non-ELLs in math? 

	2. How can Math teachers implement the best practices in their classrooms to help increase math achievement among their ELLs? 
	2. How can Math teachers implement the best practices in their classrooms to help increase math achievement among their ELLs? 


	This chapter summarizes the findings, interpretations, limitations, implications for educational practice, and recommendations for further research. 
	Finding Summary 
	 This study examined best practice instructional strategies that high school Common Core Math teachers can use to increase ELL achievement.  The study hypothesized that ELLs enrolled in the co-teaching instructional setting demonstrated greater academic achievement compared to ELLs enrolled in the same course taught two years prior by one English only speaking Math teacher.  During the initial year of Common Core implementation in 2015-16, the SE Math 1A class used in this study for comparable baseline data
	 The highest-ranking survey response with the most ELLs in strong agreement corresponded with the co-teaching instructional model a math and ELD teacher.  “Having two teachers who speak English and Spanish is more helpful for my learning than just an English-speaking teacher,” was the statement that warranted the most Strongly Agree responses.  Conversely, the statement resulting in the fewest students responding Strongly Agree was, “I understand the math textbook.”  This demonstrates that the students stru
	 Instructional strategies employed by the focus SE Math 1A co-teaching team were found to positively impact student learning.  Conscious and purposeful instruction provided equal 
	implementation of the various strategies by the co-teaching team in both English and Spanish.  Interview data, coupled with classroom observation, presented instructional strategies that suggest effective outcomes for ELL math achievement.  These instructional strategies corroborated by student grade report data include the high usage of visuals, student-talk, interaction, questioning, and scaffolding techniques.  Reinforced by the data collected, was the notion of meeting the student individually where the
	Finding Interpretation 
	The independent variable in this study was the Common Core math textbook used in the focus SE Math 1A class.  The same textbook was used for SE Math 1A classes used for comparison in the study.  The dependent variables were the perspective teachers and the ELL student population in the SE Math 1A classes.  Each of the teachers and students brought unique background knowledge and experience that impacted their effort, actions, and perseverance.  Teacher preparation and training and ELLs CELDT levels were amo
	Findings in Context 
	 With an increase in diversity in today’s classrooms, content area teachers will proportionately have the responsibility of schooling a potentially increasing number of ELLs in their classes.  As previously stated, the literature review finds a connection of the resulting achievement gap in math to be due in part to concerns related to content-area teacher’s preparation and training (DelliCarpini, 2014).  DelliCarpini (2014) further discusses the fact that ELLs receive language specific instruction and assi
	 Similarly, the shared responsibility and accountability discussed by DelliCarpini (2014) was found effective at creating interdisciplinary teacher partnerships through a mentoring program studied by Hansen-Thomas and Grosso Richins (2015).  The co-teaching model central to the focus of this study clarified the opportunity for successful student achievement among ELLs in math when such a learning environment is implemented. 
	Recommendations 
	 The findings of this study imply that ELLs are benefiting from the conscious and intentional strategies demonstrated by the focus co-teaching team, as well as the instructional learning environment.  The opportunity to schedule ELLs into math classrooms structured with the co-teaching model of a math and ELD teacher could produce more impactful improvement.  Research indicates that CELDT reading scores could be used to identify ELLs who may benefit the most from additional assistance (Beal, 2010).  A recom
	CELDT reading score lower than 550, and place them in a co-taught math section.  The targeted assistance for ELLs categorized by this placement indicator, make certain these students have a fair opportunity to learn math.  Albeit the opportunity by placement is there, teacher desire and willingness to learn, prepare, modify, and reflect on their professional practice creates the greatest equitable opportunity to learn math.   
	An additional recommendation at the high school level, is to assign each math teacher one section with an additional ELD co-teacher.  The two would work together for that one class period in their scheduled day where ELL students whom would benefit the most would be scheduled in those sections per their identifying CELDT reading scores.  Having each math teacher in the department with one co-teaching section, would benefit all math teachers on campus, versus having one selected math teacher in a co-teaching
	Opportunities like the recommendations previously discussed, could make marketed improvements in math with the potential of materializing efforts to narrow the achievement gap among ELLs and non-ELLs.  Like the co-teaching focus team’s enthusiastic desire to lead the district’s co-teaching model professional development next year, Hansen-Thomas and Grosso 
	Richins (2015) proclaim, “Teachers who work collaboratively and intensively can become agents of change on their campuses and advocates for their ELLs’ interest promoting real, positive educational change” (p. 775). 
	Limitations 
	Qualitative data collection can be difficult to determine the significance of results.  The reality of the focus SE Math 1A class as the only section of SE Math 1A at the high school does not allow for direct comparison of instructional strategies of different teachers with similar student population.  The comparison was rendered using the focus SE Math 1A class and the past year the SE Math 1A class was taught by one teacher at the same high school.  There were different language ability levels and educati
	Future Direction 
	 Based on the limitations mentioned and recommendations discussed, the study should be extended broader to consider data from all high schools within the district.  Implementation of a co-taught section to each math teacher, coupled with identifying and scheduling ELLs based on CELDT reading score could render data to base future instructional models and scheduling protocol across content-areas.  In addition, data collected could drive future professional development trainings, specifically co-teaching trai
	Conclusion 
	 This study aimed to explore best practice instructional strategies teachers can use in high school Common Core Math classrooms, by means of investigating a co-teaching SE Math 1A team.  Strategies Math teachers can deploy to close the achievement gap among ELLs and non-ELLs in math were studied through review of literature and mixed methods case study data 
	collection.  Identifying successful best practice instructional strategies practiced and proven effective by the focus math and ELD co-teaching team, were found to positively impact student learning and math achievement among their ELLs.  Data collected and findings reported in this study could drive administrative decision-making with the potential of making a profound impact on the achievement of ELLs in math.  However, the onus belongs to the teachers involved with the expectation and professional pride 
	  
	References 
	Achievethecore.org: Introduction to the Math Shifts. (2017). Achievethecore.org. Retrieved 
	from 
	from 
	Achieve the Core (http://achievethecore.org/page/399/introduction-to-the-math-shifts)
	Achieve the Core (http://achievethecore.org/page/399/introduction-to-the-math-shifts)

	 

	Beal, C. R., Adams, N. M., & Cohen, P. R. (2010). Reading proficiency and mathematics 
	problem solving by high school English language learners. Urban Education, 45(1), 58-74. 
	CCSS Mathematics Resources - Common Core State Standards (CA Dept of Education). (2017). 
	Cde.ca.gov. Retrieved from 
	Cde.ca.gov. Retrieved from 
	CA Department of Education (http://www.cde.ca.gov/re/cc/mathresources.asp)
	CA Department of Education (http://www.cde.ca.gov/re/cc/mathresources.asp)

	 

	Chen, F., & Chalhoub-Deville, M. (2016). Differential and long-term language impact on 
	 math. Language Testing, 33(4), 577-605. 
	Choi, J. (2013). The intersection of mathematics and language in the post-secondary 
	 environment: Implications for English language learners. Collected Essays on Learning 
	 and Teaching, 6, 71. 
	DelliCarpini, M. (2014). Teacher education that works: Preparing secondary-level math and 
	 science teachers for success with English language learners through content-based 
	 instruction. Global Education Review, 1(4), 155. 
	De Oliveira, L. (2011). In their shoes: Teacher experience the needs of English language 
	  learners through a math simulation. Multicultural Education, 19(1), 59-62. 
	Ed-Data. (2017). About Ed-Data. Retrieved April 10, 2017, from Ed-Data Education Data 
	Partnership, 
	Partnership, 
	Ed-Data (http://www.ed-data.org/school/San-Diego/Escondido-Union-High/San-Pasqual-High)
	Ed-Data (http://www.ed-data.org/school/San-Diego/Escondido-Union-High/San-Pasqual-High)

	 

	EUHSD. (2017).  Educational Services: English learners services.  Retrieved September 25, 
	2017, from Escondido Union High School District, 
	2017, from Escondido Union High School District, 
	EUHSD (https://www.euhsd.org/departments/ educational-services/student-services-programs/english-learners-services/)
	EUHSD (https://www.euhsd.org/departments/ educational-services/student-services-programs/english-learners-services/)

	 

	Hansen-Thomas, H., & Grosso Richins, L. (2015). ESL mentoring for secondary rural 
	 educators: Math and science teachers become second language specialists through 
	  collaboration. TESOL Journal, 6(4), 766-776. 
	Hubbard, R., & Power, B. (1999).  Living the questions: a guide for teacher researchers. 
	  Portland, Maine: Stenhouse Publishers. 
	Moschkovich, J. (2012). Mathematics, the Common Core, and language: Recommendations for 
	  mathematics instruction for ELs aligned with the Common Core. Commissioned Papers 
	  on Language and Literacy Issues in the Common Core State Standards and Next 
	  Generation Science Standards, 94, 17. 
	Moschkovich, J. (2013). Principles and guidelines for equitable mathematics teaching practices 
	 and materials for English language learners. Journal of Urban Mathematics 
	  Education, 6(1), 45-57. 
	Orosco, M., Swanson, H., O’Connor, R., & Lussier, C. (2013). The effects of dynamic strategic 
	 math on English language learners’ word problem solving. The Journal of Special 
	 Education, 47(2), 96-107. 
	Parker, J. (2017). Coaching for Equity. Teaching Channel. Retrieved from 
	  
	  
	Teaching Channel (https://www.teachingchannel.org/videos/coaching-for-equity)
	Teaching Channel (https://www.teachingchannel.org/videos/coaching-for-equity)

	 

	  
	SurveyMonkey. (2017).  Student Survey: Classroom & instructional Strategies.  Retrieved 
	September 17, 2017, from SurveyMonkey, 
	September 17, 2017, from SurveyMonkey, 
	SurveyMonkey (https://www.surveymonkey.com/r/XNNKB9J)
	SurveyMonkey (https://www.surveymonkey.com/r/XNNKB9J)

	 

	Tan, M. (2011). Mathematics and science teachers' beliefs and practices regarding the 
	  teaching of language in content learning. Language Teaching Research, 15(3), 325. 
	Wassell, B., Hawrylak, M., & Scantlebury, K. (2015). Barriers, resources, frustrations, and 
	  empathy: Teachers' expectations for family involvement for Latino/a ELL students in 
	  urban STEM classrooms. Urban Education, 09/01/2015. 
	  
	Appendix A: Survey 
	 
	Figure
	 
	Figure
	  
	 
	Figure
	  
	Appendix B: Survey Response Data 
	Student Survey Responses (in order by question number) 
	 
	Figure
	  
	Appendix C: Interview Codes 
	Codes generated from teacher interviews and used to create thematic network model. 
	 
	Figure
	 
	 
	Appendix D: Co-Teaching Thematic Network 
	Co-Teaching Model for SE Math 1A 
	 
	Figure






