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ABSTRACT 

This quantitative study investigates the relationship between Hispanic high school 

English language learners’ English language proficiency and mathematical resilience using a 

Pearson’s r and Spearman’s r correlation tests.  The sample population consists of 9th-12th grade 

students enrolled in a large public high school in the northeast whose native language is Spanish.  

English proficiency is measured using the New York State English as a Second Language 

Achievement Test.  Mathematic resilience is measured using the Mathematical Resilience Scale.  

The results of this study establish a positive relationship between Hispanic high school students’ 

level of English language proficiency and mathematical resilience, particularly amongst males.  

These results can help to inform educators of how to best support the needs of a diverse 

population of students.  The results may also influence curriculum changes in mathematics 

courses to include explicit instruction in the growth of mathematical resilience.  

 Keywords: Mathematical resilience, English language learners, resilience 
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CHAPTER ONE: INTRODUCTION 

Overview 

The study of mathematical resilience is a new interest in the field of education.  There is 

also a rising concern for the services and resources put in place for the growing population of 

English language learning students in public schools.  The intersection of these two elements 

constitutes the substance of this research and paper.  This chapter examines the historical 

background that has contributed to the mandate of educational services offered to English 

language learning students, the theoretical underpinnings that serve as a platform for student 

resilience, and the intent of this research study.  

Background 

 The landmark educational legislature titled No Child Left Behind Act (2002) created a 

dramatic shift in the focus of education.  This law was designed to develop equity for groups of 

students who would be categorized as “disadvantaged” in some capacity, such as low 

socioeconomic status, students receiving special education services, minorities, and non-English 

speaking students (DuFour, DuFour, Eaker, & Karhanek, 2008).  The overarching goal of the 

legislature was to eliminate the disparity between the achievement and graduation rates of those 

identified groups, as compared to their “non-disadvantaged” peers (DuFour et al., 2008).  Since 

the adoption of the No Child Left Behind Act, a variety of subsequent educational movements 

have taken place, two of the most noteworthy being the launch of the Common Core State 

Standards in 2009 and the Every Student Succeeds Act of 2015.  With the intent of supporting 

equal learning expectations across grade levels and state lines, the Common Core State Standards 

emphasize literacy in both English Language Arts and Mathematics (del Prado Hill, Friedland, & 

McMillen, 2016).  Meanwhile, the Every Student Succeeds Act emphasizes the importance of 
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data-driven instruction and all students being college and career ready upon matriculation 

(Rothman, 2016).  This increased focus on literacy (within mathematics specifically) and 

attention to student data has brought to light the fact that English language learning students are 

not only failing to meet benchmark scores expected from state education departments, but are 

falling further behind in achievement than their English-native peers (Johnson & Wells, 2017).  

This concentration on student success and data has created a culture of high-stakes testing 

and accountability.  State education departments have been monitoring school performance 

through carefully crafted accountability measures, referred to as Adequate Yearly Progress.  

Using a uniform accountability system, state education departments determine whether 

individual schools are successfully educating all students, to include all subgroups (Editorial 

Projects in Education Research Center, 2011).  This information (and data) is then shared with 

the public and, if unsatisfactory, may result in state-mandated intervention (Hochbein, Mitchell, 

& Pollio, 2013).  With the pressure and threat of government intervention, and even shut-down, 

schools are left making difficult choices of how to best serve all students using a finite budget 

and limited human capital (Hochbein et al., 2013).      

The integration of Annual Yearly Progress has also brought about significant changes to 

teacher certification requirements, licensure retention, and observation practices.  In an effort to 

ensure that post secondary teacher programs produce highly qualified teachers, many state 

universities have added a teacher performance assessment portfolio to a growing list of 

graduation requirements (Greenblatt & O’Hara, 2015).  Additionally, almost every state has a 

mandated ongoing education and professional development requirement for practicing teachers 

in order to maintain certification (Hoffman & Harris, 2018).  Finally, teacher performance 

reviews have been undergoing an overhaul since the Every Student Succeeds Act granted more 
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autonomy to states and school districts, to include what indicators of teacher performance are 

assessed, how scores are weighted and combined, and what thresholds determine teacher 

effectiveness (Steinberg, 2016).  Despite this seemingly ever-changing educational landscape, 

there has remained one overarching point of focus – student growth and success that is anchored 

in high-stakes testing and graduation rates, yet indifferent of race, gender, primary language, 

socioeconomic class, and geographic location (Darling-Hammond et al., 2016). 

Historical Context 

With over five million English language learners in U.S. public schools, this limited 

English-speaking student population is the fastest growing amongst U.S. students (Babinski, 

Amendum, Knotek, Sanchez, & Malone, 2018; Blazer, 2015).  Increasing more than 200% over 

the past decade, it is rare that a public school has remained untouched by the needs and 

challenges that accompany this population (Rivera & Waxman, 2011; Shi, 2017).  Over 70% of 

classified ELL students identify as native Spanish speakers (Babinski et al., 2018).  The levels of 

English language mastery and the accompanying dispersion of student ages vary dramatically, 

but the need for appropriate and meaningful learning experiences remains steadfast (Debossu, 

2015).  With no indication of the ELL population growth slowing, teachers and educational 

leaders must partner with families, communities, and political officials to meet the needs of the 

ELL population and close the achievement gap (Rivera & Waxman, 2011). 

 Ever since student performance data has been recorded and disaggregated for analysis, 

there has been a clear and persistent achievement gap between ELL students and their English-

proficient peers (Waxman & Rivera, 2011).  This underperformance has been documented in a 

variety of capacities.  Johnson and Wells (2017) discussed the historical norm of ELL students 

lagging behind in graduation rates, standardized tests, the National Assessment of Educational 
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Progress, and the Programme for International Student Assessment.  More specifically, Latino 

ELLs have a larger achievement gap in both mathematics and reading as compared to their non-

Latino ELL peers, and also have a higher risk of dropping out of high school and not pursuing or 

completing a General Education Diploma (Babinski, et al., 2018; Rivera & Waxman, 2011; Shi, 

2017).  These continued gaps in educational performance have drawn a considerable amount of 

attention to the ELL student population, yet the gap remains and, in some cases, even grows (Shi, 

2017).   

 In addition to consistently lower performance levels, ELLs tend to be misclassified in 

terms of special education (August, 2018; Fernandez & Inserra, 2013; LeClair, Doll, Osborn, & 

Jones, 2009).  This compounds the bleak ELL situation as those who are not classified as having 

a disability, yet actually do, and are not receiving appropriate services in line with the students’ 

unique needs.  Conversely, ELL students who are classified as having a disability, but actually 

do not, are spending unnecessary school time in settings such as resource rooms, testing rooms, 

or other non-instructional environments.  These misclassified ELL students would benefit more 

from traditional instructional environments such as classrooms, science laboratories, and 

technology centers (August, 2018; Fernandez & Inserra, 2013).  This misclassification stems 

from generic testing measures and misinterpretation of results (Debossu, 2015; LeClair, et al., 

2009).  According to August (2018), it is imperative that the metrics used to assess reading and 

language properly discern between language development and academic disability. 

 It is also worth noting the impact that the Common Core State Standards reformation has 

had on the ELL student population.  With an unprecedented emphasis on literacy, students must 

be masters of reading for information, content-specific vocabulary, and constructing justifying 

responses in core class subject domains (Johnson & Wells, 2017).  This standards-based 
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movement has shifted how content is presented and how students are expected to engage with 

lesson material.  Students of all varieties, and especially ELLs, have felt this change.  It can be 

seen most in courses such as mathematics which used to be less literacy-dependent and more 

algorithmic-based, but has since become vocabulary-enriched and application driven (Johnston 

& Wells, 2017; Mitchell, 2018).  The transference between ELL students’ prior mathematics 

education to an English-based mathematics education in America used to be fairly strong; and 

the skills are still very transferable and necessary (Johnson & Wells, 2018).  But with an added 

element of literacy-based problems and solutions, ELL students need a commanding proficiency 

of the English language to be successful in meeting the Common Core State Standards (Johnson 

& Wells, 2017).   

 This ongoing achievement gap requires a continued investigation into the contributing 

factors influencing ELL students’ success or failure in mathematics (Swanson, Kong, & Petcu, 

2018).  It is only after proper collection and interpretation of data that meaningful interventions 

can be developed, tested, and potentially revised (Swanson et al., 2018).  By examining the 

relationship between ELL students’ mathematical resilience and English language proficiency, 

educational leaders and practitioners may purposefully design informed strategies to assist this 

subgroup of students in growing their mathematical achievement.  This, in turn, will exemplify 

the positive impact of said strategies, indicate the need for further development and 

implementation/testing, or eliminate the line of strategies from the potential pool of appropriate 

interventions to test with ELL learners.  The overall objective of moving toward a smaller 

achievement gap until the gap has been eliminated will require continued testing of informed 

strategies and student data that affirms the impact of said strategies (Campbell Wilcox, Gregory, 

& Yu, 2017).  
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Theoretical Background 

 Previous research has established the danger of students experiencing repeated course 

failure (LeClair, et al., 2009; Waxman, Padron, Shin, & Rivera, 2008).  Students who fail a 

course on multiple occasions are at risk for lowered self-esteem (LeClair et al., 2009) and may 

fall into a cycle of repeated failure that can expand into additional course subjects (Waxman et 

al., 2008).  In an effort to guard students against this damaging cycle, teachers can help students 

to develop a growth mindset.  Dweck (2012) explores the differences between a fixed mindset 

and growth mindset in her seminal work regarding Mindset Theory.  Students who have a fixed 

mindset – that is, they believe that they are not smart, not good at a particular subject, or will not 

benefit from extra effort – are much less likely to persevere when faced with academic challenge 

(Clinkenbeard, 2012).  Students who possess a growth mindset are willing to work harder when 

faced with intellectual difficulty and understand that hard work can change ability levels 

(Dweck, 2012).  Student resiliency begins with the belief that hard work can change ability 

levels (Lee & Johnston-Wilder, 2017).   

 Related to growth mindset is grit.  Duckworth, Peterson, Matthews, and Kelly (2007) 

developed a theoretical framework regarding the term and quality of grit.  The construct of grit 

refers to persistence and adaptation in the face of adversity (Duckworth et al., 2007).  This 

characteristic is an element of Dweck’s growth mindset, as well as resilience, but deals 

specifically with behavior.  Morton (2014) warned that a student can have too much grit in the 

sense that it can require perfection before moving forward in a task.  Such a high level of grit can 

be detrimental to student success, but when exercised at healthy and appropriate levels, grit can 

help ELL students see the value of iteration (Morton, 2014).  Having or developing the quality of 

grit is critical for students to maintain a resilient disposition toward mathematics as students will 
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need to persevere in problem solving and abstract thinking processes (Lee & Johnston-Wilder, 

2017).  

 Educational reform has become an integral part of the learning community throughout the 

past decades.  In the face of high stakes testing and accountability measures, teachers, 

educational leaders, and state governments are implementing a series of revisions to standards, 

practices, and expectations.  With a focus on student success, schools must determine how to 

address achievement and graduation gaps amongst the student population in the face of rigorous 

Common Core Standards.  This poses a unique challenge to English language learning students, 

as literacy is a fundamental element of the standards.  The historical underachievement of ELLs 

has made this population the subject of a great body of research.  With underpinnings in 

Dweck’s (2012) Mindset Theory and Duckworth et al.’s (2007) Grit Theory, the study of student 

resilience has been a growing segment of educational research.    

Problem Statement 

It is widely agreed upon that teacher effectiveness and efficacy are the most influential 

factors in student success (August, 2018; Johnson & Wells, 2017; Rivera & Waxman, 2011).  

With an invigorated momentum toward earning a certification in teaching English language 

learners, teacher preparation has become a topic of research interest.  The readiness of pre-

service teachers to teach ELL students was explored by Durgunoğlu and Hughes (2010).  

Johnson and Wells (2017) extended this research to account for pre-service teacher readiness to 

teach ELL students under the Common Core State Standards.  Both studies concluded that 

teacher-training programs fall short in providing explicit instruction of how to appropriately 

challenge and support English language learners. 
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Another influential factor of student success is student disposition toward education.  

LeClair, Doll, Osborn, and Jones (2009) studied English language learners' and non–English 

language learners' perceptions of the classroom environment.  Similar to non-English language 

learner, ELL students with a more positive perception of their classroom environment 

outperformed their ELL peers with more negative perceptions of their classroom environment 

(LeClair et al., 2009).  Rivera and Waxman (2011) conducted a similar study, focusing on 

resilient and nonresilient Hispanic English language learners’ attitudes toward classroom 

environment in mathematics.  Restricting the population to Hispanic ELLs and measuring 

perceptions toward mathematics courses gave insight into the importance of student perception 

as it relates to academic success in mathematics.  It was also concluded that the academic 

interventions provided to resilient ELL students who were struggling with mathematical 

concepts were the same as those provided to their non-resilient ELL peers (Rivera & Waxman, 

2011).  The resulting success of the resilient ELL students and continued struggle of non-

resilient ELL students indicated that interventions provided to at-risk groups should be 

differentiated for resilient and non-resilient students (Rivera & Waxman, 2011).  The narrowing 

of research to subject-specific domains may indicate a saturation of broad educational constructs 

and a readiness for more specialized focuses.   

Studies regarding ELL students’ academic performance have been a longstanding topic in 

educational research.  Research focusing specifically on ELL students’ academic resilience has 

concluded that this particular student population requires culturally relevant learning activities, 

explicit resiliency coaching embedded into course curriculums, and strong supportive 

relationships with course instructors (Pardon, Waxman, Brown, & Powers; 2000; Waxman, 

Padron, Shin, &, 2008; Waxman, Rivera, & Powers, 2012).  Studies examining the relationship 
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between students’ academic resilience and students’ pursuit of mathematical achievement have 

concluded that there does exist a relationship between the two and that developing resilience in 

students whom have experienced repeated course failure as being critical to future mathematical 

success (Borman & Overman, 2004; Gaye, 2003; Johnston-Wilder, Lee, & Garton, 2015).  Each 

of these resilience-related studies has narrowed the scope of population or examined a specific 

resilience-related phenomenon.  Hispanic ELL students create a population that is known to be 

growing (Babinski et al., 2018) and mathematics is a subject that has been established as critical 

to students’ college and career readiness, yet challenging to all student subgroups (Williams, 

2003).  The problem is that there is limited research focusing on the mathematical resilience of 

Hispanic ELL students as it relates to the level of English language proficiency.   

Purpose Statement 

 The purpose of this quantitative, correlational study is to examine the relationship 

between Hispanic high school English language-learning students’ level of English language 

proficiency and mathematical resilience.  Students’ New York State English as a Second 

Language Achievement Test scores will serve as the predictor variable.  This metric is comprised 

of a battery of subtests, to include listening, reading, writing, and speaking (MetriTech Inc., 

2018).  The score of each subtest is then combined into a composite score and placed on a scale 

of scores ranging from 120-360 (Warner, 2018).   

The criterion variable for the study will be students’ mathematical resilience as measured 

by the Mathematical Resilience Scale.  Mathematical resilience is defined as a positive 

disposition “towards learning mathematics, that includes both persistence and perseverance [as 

well as the ability to] recruit support when needed” (Johnston-Wilder & Moreton, 2018).  The 

Mathematics Resilience Scale measures each of the following: the value a student places on 
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learning or knowing mathematics, a student’s willingness to productively struggle through 

mathematical challenges, and a student’s belief that academic ability levels can be affected by 

hard work (Kooken, Welsh, McCoach, Johnston-Wilder, & Lee, 2016).  The instrument consists 

of 24 Likert-Scale questions and yields an overall score ranging from 24-120.  A score of 24 

indicates the lowest level of mathematical resilience and a score of 120 indicates the highest 

level of mathematical resilience.  The population of the study consisted of Hispanic high school 

ELL students enrolled in a participating public school that utilized the New York State English 

as a Second Language Achievement Test to measure English language proficiency.  

Significance of the Study 

 The results of this study add to the body of literature in a variety of capacities.  First, the 

findings can help educational practitioners and leaders gain a deeper understanding of English 

language learners’ mathematical resilience levels as they progress in English language 

proficiency.  The outcomes of this research can be used to help appropriately plan and direct 

school resources to assist ELL students in mathematical growth.  Having an understanding of 

when students are most or least resilient can influence instructional practices and supporting 

programs.  Beginning to look at the subgroups within the ELL population and considering how 

these subgroups can be best served is the next step for educators to take in closing the 

achievement gap (Russell & Von Esch, 2018; Wong, Wing, Martin, & Society for Research on 

Educational Effectiveness, 2016).  

Second, the study helps secondary mathematics teachers to better support ELL students 

within the classroom by further disaggregating the data related to the ELL student population and 

providing insight into the varying needs within the ELL student population.  Because growth 

mindset can be taught, incorporating elements of this theory into general mathematics instruction 



	 22 

appropriately can help maximize student success (Duckworth et al., 2007).  Additionally, 

teachers can make better-informed decisions on how to adapt accommodations for ELL students 

based on their New York State English as a Second Language Achievement Test score and the 

correlated level of resiliency (Pappamihiel & Lynn, 2016).  This has never been more important 

given the adoption of the Common Core State Standards and the subsequent focus on literacy 

across the disciplines (Johnson & Wells, 2017).  

Finally, results of the study create a foundation for better mathematics instruction for the 

ELL student population.  This stronger foundation may result in higher ELL success rates in 

mathematics, which could help lead to a greater ELL student interest in STEM-related higher 

education tracks or career fields.  Given the reportedly underrepresentation and lower 

achievement levels of ELLs in STEM courses (Shi, 2017), a movement toward an increased 

interest and success is highly desirable.  According to Mitchell (2018), English-language learners 

are often denied full access to STEM education.  Rather than precluding ELL students from 

STEM education, their culturally rich background and unique perspectives should be leveraged 

to enhance the STEM field (Mitchell, 2018).   

Research Questions 

 RQ1: Is there a relationship between Hispanic high school students’ English language 

proficiency as measured by the New York State English as a Second Language Test and 

mathematical resilience as measured by the Mathematical Resilience Scale?  

 RQ2: Is there a relationship between female Hispanic high school students’ English 

language proficiency as measured by the New York State English as a Second Language Test 

and mathematical resilience as measured by the Mathematical Resilience Scale? 
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 RQ3: Is there a relationship between male Hispanic high school students’ English 

language proficiency as measured by the New York State English as a Second Language Test 

and mathematical resilience as measured by the Mathematical Resilience Scale? 

Definitions 

1. Academic Resilience – A personal trait that exists or is developed within relationships 

and interactions between personal and environmental factors (McMahon, 2006).  

2. Community Value – Community value refers to the social aspect of people viewing 

success in a skill or concept as important as it will gain them entry into a community of 

others who are also successful in the skill or concept (Lee & Johnston-Wilder, 2017).  

3. English Proficiency – The term English proficiency has a definition that varies by state.  

In the state of New York, English proficiency is defined in terms of the results of the 

New York State English as a Second Language Test and indicates a student who has a 

commanding use of the English language, in both academic and social language (Abedi, 

2008; MetriTech, Inc., 2018).  

4. Fixed Mindset – An individual’s belief that his own abilities cannot be increased or 

developed through hard work and determination; an individual’s belief that his abilities 

have a predetermined limit (Dweck, 2006).  

5. Global Value – Global value refers to a person’s recognition of the importance of a 

concept within the scope of modeling real-world phenomena or developing skills deemed 

to be desirable within the global economy (Lee & Johnston-Wilder, 2017).  

6. Grit – Grit is a personal attribute that refers to an individual’s capacity to persist and 

adapt in the face of adversity and stems from passion and determination (Duchworth et 

al., 2017) 
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7. Growth – As a component of mathematical resilience, growth is the belief that knowledge 

of mathematics is malleable and that mathematics ability can be improved with effort 

(Kooken et al., 2016).  

8. Growth Mindset – An individual’s belief that his own abilities can be increased through 

hard work and determination (Dweck, 2006).  

9. Growth Zone Model – The Growth Zone Model is a diagram created to illustrate the 

varying degrees of intellectual distress learners face when presented with new challenges 

(Lee & Johnston-Wilder, 2016).  

10. High-Stakes Testing – High-stakes testing is the use of standardized test scores to make 

educational decisions about students, staff, and schools (Valencia & Guadarrama, 1995).  

11. Implicit Theories – Also known as implicit influences, implicit theories are the mindsets 

about abilities and intelligence that people hold about themselves (Haimovitz & Dweck, 

2017).  

12. Mathematical Resilience – Mathematical resilience is a positive disposition towards the 

learning of mathematics (Johnston-Wilder & Moreton, 2018).  

13. Mindset – Mindset is an individual’s belief about his own qualities, characteristics, and 

the potential to develop them (Dweck, 2006).  

14. Personal Value – Personal value refers to the worth an individual ascribes to a skill or 

concept (Lee & Johnston-Wilder, 2017). 

15. Resilience – As a component of mathematical resilience, resilience is the quality of being 

able to respond positively in the face of difficulties (Kooken et al., 2016). 

16. Struggle – As a component of mathematical resilience, struggle is student perception and 

tolerance of difficulty in studying mathematics (Kooken et al., 2016).  
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17. Value – As a component of mathematical resilience, value is the extent to which students 

find studying mathematics valuable for current and future goals (Kooken et al., 2016). 
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CHAPTER TWO: LITERATURE REVIEW 
 

Overview 

 Elements to consider when approaching research of English language learning students 

and their mathematical resilience include a history of educational legislation, the growth in the 

population of ELL students in America, and current research in academic resilience.  Though the 

construct of mathematical resilience is a newly established segment of inquiry, the study of 

resilience as an educational construct has existed for a significantly longer period of time.  As 

such, there is a substantial body of research results and literature explaining resilience.  Chapter 

two includes an overview of the theoretical framework that serves as a foundation for the study 

of mathematical resilience, followed by a literature review of the historical and contemporary 

publications that serve as the groundwork for this study.    

Theoretical Framework 

 The foundation of this research lies in the field of psychology.  In their development of 

the construct of mathematical resilience, Lee and Johnston-Wilder (2017) integrated the research 

of Dweck’s (2000) mindset theory, Seligman’s (1995) research in optimism, Bandura’s (1995) 

research of self-efficacy, and Ryan and Deci’s (2000) research in motivation (p. 26).  Using these 

theoretical frameworks as the cornerstones of their construct development, Lee and Johnston-

Wilder (2010, 2017) were able to delineate mathematical resilience apart from the broader base 

of general resilience.  The researchers reported the four elements that generate mathematical 

resilience as follows: growth mindset, perceived value of mathematics, awareness of how to 

work toward an increased understanding of mathematics, and a knowledge of how and when to 

elicit assistance (Lee & Johnston-Wilder, 2017, p. 10).  The following is an overview of each of 
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these elements, accompanied by their relation to the purpose of this study.  The section then 

concludes with the goal of this research study. 

Mindset Theory 

 In her work regarding how a person’s mindset impacts that person’s willingness to exert 

effort and spend time on practice, psychologist Carol Dweck developed mindset theory.  

According to Dweck (2006), there are two mindsets: fixed and growth.  A fixed mindset is one in 

which a person believes that qualities and characteristics (such as intellect, personality traits, and 

ability) are inflexible, have a ceiling, and cannot be changed (Dweck, 2012).  That is to say, a 

person’s effort cannot change his ability past a certain point.  Alternatively, a growth mindset is 

one in which these same qualities and characteristics can be developed with time, energy, and 

effort (Dweck, 2000, 2012).  According to this mentality, a person can improve his abilities if he 

commits his actions to the cause of improvement.  These two mindsets contribute to students’ 

understanding of themselves and lead to different learning paths and experiences (Plaks, Levy, & 

Dweck, 2009).  

 Dweck’s work on growth and fixed mindset stems back as far as the late 1980’s with 

studies designed to examine the social-cognitive approaches toward goals, motivation, 

personality, behaviors, and achievement (Dweck & Leggett, 1988; Elliott & Dweck, 1988).  

Mindset theory is grounded in studies regarding the effects of teacher praise (Brophy, 1981), 

effects of praise versus blame (Barker & Graham, 1987), perceptions of ability (Meyer, 

Bachmann, Bierman, Hempelmann, Plöger, & Spiller, 1979), informational versus verbal 

rewards (Pittman, Davey, Alafat, Wetherill, & Kramer, 1980), and delayed gratification 

(Mischel, 1965).  Examining the relationships between motivational frameworks, mindsets, and 

academic achievement has been the primary focus of Dweck’s studies, which have evolved to 
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incorporate the elements of grit and resilience within the past decade.  The bulk of mindset 

theory research has studied adolescents, spanning from toddlers to college students, and aimed to 

understand the primary contributing factors leading to student success despite risks and barriers, 

as well as the advantages of a having or developing a growth mindset over a fixed mindset.   

Growth mindset and resilience.  Resilience can be defined in a variety of contexts, but 

academic resilience is most broadly defined as a personal trait that exists or is developed within 

relationships and interactions between personal and environmental factors (McMahon, 2006).  

As a personality trait applied to academic endeavors, resilience consists of four elements: easy 

temperament, responsiveness, flexibility, and adaptability (D’Anca, 2016).  Individuals with 

resilience reportedly hold a strong sense of self-efficacy and tend to view personal experiences as 

adding value to their knowledge and skills (D’Anca, 2016).  Related to growth mindset, 

resilience can be developed and may fluctuate over time for an individual based on experiences, 

environmental influences, and explicit training in the underlying psychology (Bush & 

Noltemeyer, 2013; Doney, 2013).  An individual may exercise resilience in the face of major 

trauma, while coping with smaller negative situations, or in persevering through setbacks during 

tasks (Brackenreed, 2010).   

 Maintaining or developing a growth mindset requires resilience (Khan, 2018).  Research 

has shown that an individual’s mindset and level of resilience affect one another, resulting in 

high or low academic performance (Blackwell, Trzesniewski, & Dweck, 2007).  Similar to 

growth mindset, resilience can be developed or increased through positive reinforcement toward 

an individual’s creativity in problem-solving, praise for stamina and focus exercised during 

setbacks, and shared decision-making while developing or refining meaningful goals (D’Anca, 

2016; Espedal, 2009).  Another common thread between growth mindset and resilience is the 
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potentially positive or negative influence from family members, peers, social and community 

organizations, as well as educative institutions (McMahon, 2006; McMillan & Reed, 1994).  

Without resilience, developing or strengthening a growth mindset is improbable given the 

likeliness of an individual abandoning a task after one or more failed attempts and lack of 

confidence in desirable results given further effort or iteration (Kahn, 2018).   

Growth mindset and grit.  Another construct closely related to mindset theory is the 

attribute of grit.  Duckworth (2017) defines the term grit as a combination of passion and 

determination.  It is the willingness and commitment to pursue a goal despite barriers, setbacks, 

or limited means (Pueschell & Tucker, 2018).  Individuals possessing the attribute of grit are 

able to work past failure and embrace the concept of “yet” (Duckworth, 2017; Dweck, 2012).  

Students with grit are able to achieve long-term goals and increase academic achievement 

(Hochanadel & Finamore, 2015).  Grit is not talent, luck, or desire, but can drive an individual’s 

choices and actions when properly applied (Pueschel & Tucker, 2018).  The underlying element 

that constitutes an individual as having or lacking grit is a tenable goal, coupled with passion and 

commitment (Duckworth, 2017).  

Implicit influences.  Also referred to as implicit theories, mindsets about abilities and 

intelligence strongly correlate to motivation and learning (Haimovitz & Dweck, 2017).  It is 

believed that different mindsets are associated with different goals; that is, students with a 

growth mindset are concerned with their learning experiences while students with a fixed 

mindset are focused on validating their abilities (Haimovitz, Wormington, & Corpus, 2011).  

Although it has widely been reported that mindset can be taught (Aronson et al., 2002; Blackwell 

et al., 2007; Good et al., 2003; Haimovitz & Dweck, 2017; Paunesku, 2013), it was not until 

recently that researchers examined the underlying influences adults may have on the mindsets of 
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adolescents.  Reportedly, growth mindset can be developed through implicit or explicit methods, 

and are strongly influenced by students’ interactions with teachers and parents, rather than the 

mindsets of teachers and parents (Haimovitz & Dweck, 2017).   

In a study examining the influences on students’ mindsets, it was found that the 

frequency in which parents use process praise could be used to predict their children’s later 

mindsets (Gunderson et al., 2013; Pomerantz & Kemperner, 2013).  A later study determined 

that parents’ disposition toward failure and reaction to their children’s failure could also be used 

to predict their children’s later mindsets (Haimovitz & Dweck, 2017).  Researchers reported that 

children who believed that their parents were interested in learning and improvement also 

believed they could growth their intelligence (Haimovitz & Dweck, 2017).  Additionally, “. . . 

praising the process that lead to success (such as hard work or strategies) can lead students to 

believe that intelligence and abilities can be developed” (Haimovitz & Dweck, 2017, p. 1851).   

The study concluded that the words and actions of influencing adults (teachers and 

parents) lead children to developing a growth or fixed mindset by attuning them to the process of 

learning and growth their abilities, or focusing on their performance and emphasizing innate 

ability (Haimovitz & Dweck, 2017).  A word of caution was given against praising effort that has 

not contributed to growth or authentic learning as it may be internalized that the child cannot 

grow or learn in that particular task (Haimovitz & Dweck, 2017).  The research shows that tying 

the process (e.g., effort or strategies) to an outcome (learning or attainment) rather than a 

tangible or verbal consolation reward can promote a growth mindset (Mueller & Dweck, 1998). 

Explicit development.  Given the proven advantages of exercising a growth mindset, 

intentionally cultivating a growth mindset culture within a school or classroom should be of 

interest and priority for all grade-level educators.  Researchers have become increasingly 



	 31 

interested in what methods work best for explicitly teaching students how to develop a growth 

mindset, noting the importance of raising students’ self-awareness, basic understanding of 

intellectual growth, and appreciation for iteration (Frank, 2018; Mueller & Dweck, 1998; Yeager 

& Walton, 2011).  Students must be taught the value of mindset and the purpose of struggle 

within the growth process (Haimovitz & Dweck, 2017).  This is important because students who 

embrace and exercise a growth mindset have a greater passion for leaning and work harder to 

improve despite any deficits they may have (Dweck, 2006; Frank, 2018; Tomlinson & Javius, 

2012).  

 Teachers with a growth mindset tend to possess three specific characteristics: the 

capability to establish and communicate high expectations for all students, the ability to cultivate 

a classroom environment that nurtures and reinforces a growth mindset, and the capacity to 

create and assign appropriately challenging work to all students (Dweck, 2006).  Growth-minded 

teachers are honest with their students about their current abilities and deficits, but immediately 

follow with suggestions of strategies and interventions students can use to grow their academic 

aptitude (Frank, 2018).  This may be achieved through a mentoring approach where students 

meet with their teacher on an individual or small-group basis, or through the use of “wise, critical 

feedback” in which teachers invest time into written comments on student work that provides 

students with direction and encouragement (Dweck et al., 2011; Snipes et al., 2012, Yeager et al., 

2013).  When teachers invest time into meaningful and constructive feedback, students are more 

likely to increase their effort, resulting in higher-quality work and deeper learning experiences 

(Yeager et al., 2013).   

 Research has demonstrated that this explicit approach to teaching growth mindset is 

especially important for low-achieving students as they tend to have higher levels of 
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performance avoidance and lower levels of growth mindset (Snipes & Tran, 2017).  Educators 

developing or implementing programs that allocate these interventions and materials for this 

demographic of student must be careful to direct focus away from students’ shortcomings and 

toward their academic potential, resilience, persistence, and the payoff that can follow (Gutshall, 

2013; Snipes & Tran, 2017).  The overarching objective should be greater than sole academic 

growth; educators must aim to change students’ dispositions toward academic work, effort, and 

the learning process (Yeager & Walton, 2011).  Strategies implemented by teachers aimed 

toward increasing students’ growth mindset may include the following: Conversations about 

growth, building relationships between teachers and students, teaching students to embrace 

mistakes, serving as a personal example in handling mistakes, practicing patience, grouping 

students purposefully, and tracking student growth. (Frank, 2018, p. 159).  Researchers have 

hypothesized that these short-term interventions can have substantial long-term effects on both 

academic outcomes and overall success later in life for low-achieving and high-achieving 

students alike (Snipes & Tran, 2017).   

Growth mindset and ELLs.  Although little research has been published regarding 

growth mindset and English language learners, one substantial study has recently examined the 

relationships between Mindset Theory and students with limited English proficiency.  Targeting 

appropriate interventions toward low-achieving English language learning students is especially 

important given the present culture of accountability and high-stakes testing (Snipes & Tran, 

2017).  Furthermore, students identified as limited in English proficiency have a reported 

dropout rate that is twice as high as students proficient or fluent in English, giving additional 

cause for concern in this vein of research (Jimerson, Patterson, Stein, & Babcock, 2016).  
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Finally, this group is currently the fastest growing demographic of students in both public and 

private K-12 schools (Frank, 2018).  

 Researchers have reported that performance avoidance rates are higher for English 

language learning students while their growth mindset scores are lower (Snipes & Tran, 2017).  

In fact, “the largest gaps in growth mindset scores were between low-achieving and high-

achieving students and between English language learning and non-English language learning 

students” (Snipes & Tran, 2017, p. 15).  Moreover, limited English proficiency students of 

higher-grade levels had lower growth mindset scores than those in lower grades (Snipes & Tran, 

2017).  Similar results were found regarding teachers in that the growth-minded scores for 

teachers of high-grade levels paled in comparison to those of lower-grade level teachers (Snipes 

& Tran, 2017).  When examining these same teachers’ results, there appeared to be no affect 

from schools’ characteristics or demographics (Snipes & Tran, 2017).  Considering the reported 

advantages to exercising a growth mindset and the historically lower achievement and graduation 

rates of English language learners, this trend in both English language learning students and their 

teachers gives rise to the need for further investigation into the subject (Frank, 2018).   

Implications of growth mindset.  The educational implications of mindset theory are 

multifaceted.  Most notably, students who possess a growth mindset are willing to work harder 

when faced with intellectual difficulty (Haimovitz & Dweck, 2017; Yeager & Dweck, 2012).  

“They are more likely to understand that effort is important for academic success; they are more 

likely to seek out challenging academic tasks that help them learn; and they are more likely to 

seek out, pay attention to, and learn from critical feedback” (Claro & Paunesku, 2014, p. 2).  

This disposition toward the learning process and growth in intellectual ability can benefit 

students in any achievement bracket or demographic, but most especially those who 
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academically struggle or face barriers and risks as determined by their demographic and the 

surrounding research (Frank, 2018).   

According to Lee and Johnston-Wilder (2017), having a growth mindset enables students 

to develop mathematical resilience.  Students must pursue novel mathematical challenges with 

the understanding that the overarching objective is to make new connections, develop familiarity 

and fluency, and adapt previously learned strategies in order to apply new skills (Lee & 

Johnston-Wilder, 2017).  As stated by Willis, “the brain grows every time a learner makes 

connections and learns something new” (2007).  Those students who possess a fixed mindset are 

much less likely to persevere in the face of intellectual difficulty, believing that they simply are 

not able to perform the task at hand (Clinkenbeard, 2012).  Students who do not possess or 

develop a growth mindset pay the price in both academic performance while in school and then 

later in life when career demands require an individual to overcome adversity and resolve 

himself to finding a solution to a problem (Lee & Johnston-Wilder, 2017).   

Generally speaking, growth and fixed mindsets orient individuals toward different goals 

and learning experiences.  A growth minded person views effort as productive, regards setbacks 

as learning experiences, and faces challenges with an optimistic attitude (Claro & Paunesku, 

2014; Frank, 2018; Haimovitz & Dweck, 2017).  In contrast, a fixed minded person views effort 

as undermining, internalizes setbacks as helplessness, and faces challenges with a fear of being 

exposed as having a lack of innate ability or limited potential (Claro & Paunesku, 2014; Frank, 

2018); Haimovitz & Dweck, 2017).  According to researchers, “success and failure in 

accomplishing a task do not validate ability but serve as an opportunity to improve proficiency in 

a specified area. Therefore, a growth mindset challenges the focus of being naturally smart or 
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proving your intelligence and instead focuses on developing and growing into your true 

potential” (Dweck & Leggett, 1988).  

Mindset theory is important to the study at hand as the researcher aims to examine 

Hispanic high school English language learner students’ resilience in mathematics.  Not only is 

mindset a component of mathematical resilience, it is also one of the dimensions measured on 

the Mathematical Resilience Scale (Kooken et al., 2015).  Additionally, researchers have 

reported that growth mindset scores are lower in secondary English language learning students 

when compared to their elementary and middle school counterparts (Snipes & Tran, 2017).  

Finally, with growth mindset scores lower than all other studied demographics, English language 

learners stand to benefit the most from further research and any resulting implications (Frank, 

2018).  

Value.  Research has demonstrated the importance of student “buy-in” of course content 

and skill-based practices in terms of student academic achievement (Eccles, 1983).  Students 

who see value in what is being taught within a classroom are more likely to exert effort toward 

developing proficiency in that skill or concept when compared to their peer counterparts (Eccles, 

1983).  The depth of the value a student ascribes to a concept, skill, or overall subject is also 

important.  According to Lee and Johnston-Wilder (2017), a student may internalize content 

material and skills as having personal value, global value, or community value.  Students who 

view a concept or skill that has personal value feel that mastery of the subject will add to their 

personal capital.  Global value refers to students recognizing the importance of a concept within 

the scope of modeling real-world phenomena or developing skills seen as desirable within the 

global economy.  Community value refers to the social aspect of students seeing success in a 
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skill or concept as important as it will include them in the community of others who are also 

successful (Lee & Johnston-Wilder, 2017).   

 According to Eccles (1983), the value that a student places on his mathematics education 

and its subcomponents impacts the level of motivation to study the subject.  The value Hispanic 

ELL students place on mathematics is important to this study as it aims to examine mathematical 

resilience – of which value is an element.  Like growth mindset, value is another dimension 

measured by the Mathematical Resilience Scale (Kooken et al., 2015).   

Struggle.  According to Lee and Johnston-Wilder (2017), resilient students understand 

that “progress in mathematics requires struggle, curiosity, and perseverance as well as learning to 

manage the emotions that come with learning something new” (p. 10).  The struggle mentioned 

by the researchers can be more suitably thought of as productive struggle.  To successfully 

navigate through mathematical struggles, students must possess and exercise grit.  Researchers 

Duckworth, Peterson, Matthews, and Kelly developed a theoretical framework regarding the 

term and quality of grit.  According to Duckworth et al. (2007), grit is a non-cognitive element of 

Dweck’s growth mindset theory, focusing on the process of change and adaptation in the face of 

resistance.  This research team reported that grit is an essential tool for achieving success in both 

school and life, and that it can be taught or coached into students (Duckworth et al., 2007).  This 

is an important area of research as higher levels of grit result in higher engagement, which then 

leads to greater academic achievement (Hodge, Wright, & Bennett, 2018).   

 The theory of and research about grit helps to inform the present study as grit enables the 

action of resilience in the face of struggles (Duckworth et al., 2017).  Grit is the underlying 

connection between mindset and resilience.  Just as the quality of grit is an element of mindset, 

so too is it an element of resilience.  It should be noted that too much grit may be detrimental to 
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progress as individuals with too much grit are unable to make reasonable concessions in order to 

move forward productively in an effort (Morton, 2014).  Therefore, resilient ELL students would 

possess enough grit to remain reasonably determined in their efforts toward academic success, 

but not so much grit that progress cannot be made until perfection has been achieved.  Although 

grit is not a dimension measured on the Mathematical Resilience Scale, it is a component of 

mathematical resilience (Lee & Johnston-Wilder, 2017).  

Recruiting support.  The final element of mathematical resilience is that of student 

recognition in how and when to elicit assistance (Lee & Johnston-Wilder, 2017).  That is to say, 

student awareness of when productive struggle has become unproductive.  This balance can also 

be tied back to an appropriate implementation of grit.  Seeking assistance may manifest in a 

variety of ways – to include leveraging textual support or online resources, asking an instructor 

for real-time intervention, and collaborating with peers to develop a shared knowledge base and 

engage in meaningful discourse (Lee, 2006; Lee & Johnston-Wilder, 2017).   

 Student use of course textbooks and textbook resources such as workbooks or online 

resources can be used to illustrate appropriate models and prior skills (Lee & Johnston-Wilder, 

2017).  This independent pursuit for assistance is closely related to leveraging the power of a 

search engine.  Given the increasing adaptivity of informational technology and its ability to 

solve algorithmic problems, mathematics teachers must carefully design problems that require 

thinking skills that go beyond procedural computation (Lee, 2006).  Asking students to perform 

error analysis and make generalizations can be an appropriate means of reinforcing mathematical 

concepts.   

 When students seek assistance from an instructor, the instructor must exercise caution on 

how he responds to the question so as to not give away the answer.  Rather, the teacher should 
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assist students in recalling prior knowledge, narrowing down where a conceptual or 

computational mistake has occurred, or ask another question to help widen students’ scope of 

ideas and considerations (Lee & Johnston-Wilder, 2017).  Additionally, facilitating collaboration 

amongst students can help learners to articulate what they know versus what they wish to know 

while developing vocabulary and contributing to a shared pool of knowledge (Lee, 2006).  

“Expressing mathematical ideas and talking about mathematical learning within a mathematical 

community are both vital aspects of developing the resilience that allows for learning 

mathematics” (Lee & Johnston-Wilder, 2017, p. 15).  The element of knowing how and when to 

leverage support is important to the present study as high school ELL students are in the process 

of acquiring English language proficiency and may frequently require peer support to better 

articulate ideas, offer critiques, and ask questions.  

Related Literature 

 The purpose of this correlational quantitative study is to investigate the relationship 

between Hispanic high school ELL students’ level of English language proficiency and 

mathematical resilience.  The goal is for the results of this study to better inform teacher 

instructional practices for ELL students in mathematics courses.  To better understand the 

development of instructional services created for the diverse ELL student population and how 

educational resilience has been developed and studied, the following will be an overview of said 

literature, to include educational legislature, historical data, the construct of mathematical 

resilience, and studies related to educational resilience.   

Educational Legislature 

 In 2002, President Bush signed the No Child Left Behind (NCLB) act into law.  This 

educational legislature was an effort to achieve total student proficiency in mathematics and 
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English language arts, and included all populations of students (Wong, Wing, & Martin, 2016).  

NCLB did had waivers and exemptions written into its language, and granted federal and state 

governments the power to directly influence and control public schools (Wong et al., 2016).  The 

primary focus was on high-stakes testing results and schools making progress toward benchmark 

proficiency levels.  The consequences for schools that did not meet the prescribed yearly 

progress were potential direct intervention from government-related education representatives or 

even closure (Wong et al., 2016). 

 Though there was a positive impact for African American students, there was no 

evidence that the legislature was positively influencing all students (Wong et al., 2016).  When 

examining the impact of NCLB legislature on majority and minority students, it was determined 

to actually have negative cognitive outcomes for Hispanic students and white students (Wong et 

al., 2016).  This is of particular concern in that the study indicated a bias toward one subgroup of 

students at the expense of other subgroups.  If the objective of the legislature was to elevate the 

performance of all students and hold schools accountable for achieving said performance, then 

the target was being missed by a significant number of schools.  Though the goal of the 

legislature was in the best interest of students, the methods implemented to reach the goal and 

the achievability of the goal needed revision. 

 Given its lackluster results and questionable expectations, coupled with educational 

stakeholder resistance and high levels of anxiety from public schools, President Obama signed 

the Every Student Succeeds Act (ESSA) into legislation in 2015.  This act was NCLBs 

replacement and focused more on multiple pathways to student success while emphasizing the 

importance of evidence-based interventions (Darling-Hammond et al., 2016).  Schools were 

granted more autonomy in selecting indicators for demonstration of student success and were 
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allowed to collect multiple measures of accountability to serve as evidence of learning (Darling-

Hammod et al., 2016).  The research regarding the success of ESSA is conflicting, but the overall 

message is clear.  Student success is a priority in today’s educational system – with a focus on 

minority and traditionally at-risk subgroups.  With no end in sight to high-stakes testing and 

sensitivity to minority student achievement, schools are left with no choice but to find effective 

means of reaching all students in instructionally meaningful ways that lead to academic success 

and graduation.  The current climate of public education is student-focused and becoming 

increasingly data-driven (Wong, Wing, & Martin, 2016).  

Historical Data  

 According to the U.S. Department of Education, an ELL student is one who “did not 

grow up in a primarily English-speaking setting and lacks the skills necessary to learn in an 

English-only environment” (LeClair et al., 2009, p. 568).  It has been well documented that the 

population of ELLs is the fastest growing population among U. S. school students (DePaoli, 

Balfanz, & Bridgeland, 2016; Durgunoğlu & Hughes, 2010; LeClair et al., 2009; Rivera & 

Waxman, 2011).  In fact, researchers Durgunoğlu and Hughes (2010) stated that the growth of 

non-native language speaking students is increasing in schools around the world given the 

expanding reality of a global economy and strengthened partnerships between business and 

industry-leading countries.  Studies by Rivera and Waxman (2011) and Waxman, Rivera, and 

Powers (2012) have illustrated the trend of native Spanish-speaking ELLs consistently 

performing at the bottom of their age and grade-level peers, solidifying the concern with 

Hispanic ELL instructional interventions.  

 The consistent underperformance of Hispanic ELL students is compounded by the fact 

that ELL students are more likely to be enrolled in statistically underperforming schools (LeClair 
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et al., 2009; DePaoli et al., 2016).  They are also overrepresented in the amount of referrals for 

special education services, indicating that they are not appropriately screened or assessed 

(LeClair et al., 2009).  This academic institution adversity has contributed to high ELL dropout 

rates, high levels of grade retention, and low levels of mobility post high school (LeClair et al., 

2009; Waxman et al., 2012).  In a report using 2014 U.S. graduation rate data, it was determined 

that 11 states had a Hispanic/Latino graduation rate less than 70% (DePaoli et al., 2016).  This 

same report indicated a gain of 15% in the graduation rate of Hispanic/Latino students from 2006 

to 2012, but also stated “Hispanic/Latino students made up more than 40 percent of student 

enrollment in large high schools with a 67 percent or less graduation rate” in nine states (DePaoli 

et al., 2016, p. 24).  Though not all Hispanic/Latino students are classified as ELL, this data is a 

clear measure of the concentration of Hispanic students in low performing schools, which will be 

accompanied by high numbers of ELL students.  

 It could be posited that stronger teacher preparation programs that explicitly address 

research-based interventions for ELL students could help close the achievement gap 

demonstrated by this staggering data.  The National Mathematics Advisory Panel reported that 

instructional and pedagogical differences among teachers account for 12-14% of variability in 

student performance (as cited by Rivera & Waxman, 2011).  The literature went on to explain 

that the significance of this variability is compounded if a student receives a series of effective or 

ineffective teachers throughout subsequent years (Rivera & Waxman, 2011).  During a study of 

pre-service teachers and their competence and willingness to dedicate effort and energy toward 

ELL students, Durgunoğlu and Hughes (2010) found that pre-service teachers did not call on 

ELL students or engage them on an individual level as often as their English fluent peers.  

According to the researchers, “the ELL students were not disruptive; they worked or acted as if 
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they were working on assignments that were given” and the pre-service teachers indicated that 

they “interpreted lack of participation as cultural/personal and did not make an effort to pull the 

student into the discussion” (Durgunoğlu & Hughes, 2010, p. 39).  This is especially concerning 

because for many ELL students, the classroom teacher may be their only source for academic 

intervention or assistance (Durgunoğlu & Hughes, 2010).   

Rivera and Waxman (2011) found similar results regarding a lack of teacher sensitivity 

toward ELL interventions, citing that teachers’ instructional practices and resources do not differ 

for ELL and non-ELL students.  This finding was published after Borman and Overman’s (2004) 

research stating the need for “caring and supportive teachers, a safe and orderly school 

environment, positive expectations for all children, opportunities for students to become 

meaningfully and productively involved and engaged within the school, and efforts to improve 

partnerships between the home and school” (p. 180).  In an effort to help address how to best 

achieve this, the present research aims to identify when ELL students are most resilient in 

mathematics.  It is believed that knowing this can help to maximize and appropriately leverage 

school resources to provide meaningful interventions to ELL students.  

Mathematics Resilience Construct 

 Educational research has developed a variety of constructs related to the subject of this 

study.  The constructs of mathematics anxiety, mathematics avoidance, and learned helplessness 

focus on the negative aspects associated with mathematics (Lee & Johnston-Wilder, 2017), while 

the construct of general resilience focuses on the positive attributes involved in overcoming 

obstacles (Rutter, 1993).  The need for a mathematical resilience construct was borne through the 

desire to combat the negativity that surrounds mathematics with “a positive image of agency, 

empowerment, and control” (Lee & Johnston-Wilder, 2017, p. 26).  Additionally, Lee and 
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Johnston-Wilder (2017) witnessed students and individuals who were resilient in other aspects of 

academics or life, yet were unable to apply that resiliency toward the study of mathematics.  

According to Rivera and Waxman (2011), an individual with general psychological resilience 

can be characterized as attaining positive outcomes in spite of high-risk status, maintaining 

competence during a threat, and able to recover from trauma.  They further specified that 

resilient children tend to engage in meaningfully positive relationships with adults, excel in 

learning and problem solving, and develop competence and efficacy (Rivera & Waxman, 2011).  

Borman and Overman (2004) echoed this and stated that resilient children exhibit autonomy, 

have strong interpersonal skills, develop and maintain realistic expectations, and remain highly 

active or involved in the learning process.   

 

Figure 1. Growth zone model, as developed by Johnston-Wilder, Lee, Garton, Goodlad, & 

Brindley (2013).  

Lee and Johnston-Wilder (2017) refined the construct of resilience to its application in 

the study of or process of learning mathematics.  The researchers identified four components of 

mathematical resilience.  A mathematically resilient individual possesses a growth mindset, 
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values the importance of mathematical competencies, understands the process of working to 

learn mathematics, and seeks support when struggling to navigate through the “growth zone” 

during mathematical struggle (Lee & Johnston-Wilder, 2016).  The Growth Zone model (Figure 

1) consists of three zones: comfort (green), growth (yellow), and danger (red).  Lee and 

Johnston-Wilder developed the model from Vygotsky’s (1978) Zone of Proximal Development 

model, but simplified the language and revised the scaffolding to help learners build awareness 

of their emotions when experiencing intellectual distress.  

The three affective dimensions involved in developing mathematical resilience include an 

appreciation for the value of learning the subject, an understanding that all people experience 

struggle or discomfort when learning new mathematics, and a belief that everyone can learn 

mathematics given appropriate effort and support (Lee & Johnston-Wilder, 2016).  Borman and 

Overman (2004) explained that the capacity for resilience differs from person to person; this 

resilience may progress or regress over time depending on the protective factors within the 

person.  Protective factors are partially attributed to a person’s resilience and come about 

because of the transactions a person engages in with the surrounding environment (Rivera & 

Waxman, 2011).  Borman and Overman (2004) posited, “developing into a successful student 

may, in itself, shield children from adversity by enhancing self-esteem, efficacy, and a sense of 

belonging within the school” (p. 179).  

In defining the construct of mathematical resilience, Lee and Johnston-Wilder (2017) 

described it as “the positive attributes which enable learners to engage with, learn, and use 

mathematics both at school and beyond” (p. 2).  In their literary work, the researchers made 

several notable contributing points to justify this definition.  First, mathematical resilience shares 

a variety of its attributes with the constructs of motivation, self-efficacy, and optimism.  Second, 
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mathematics does not require vast amounts of memorization, but rather a skill for exploration, 

collaboration, and pattern development.  And finally, the construct of mathematical resilience 

has been specifically designed to “work explicitly against negative influences” in mathematics 

(Lee & Johnston-Wilder, 2017, p. 7).  

Educational Resilience 

 The research of educational resilience is relatively long-standing and conclusive in its 

findings.  According to Williams (2003), resilience can be described in everyday language as the 

ability to rebound after trauma or exercise recuperative power.  It has been well documented that 

resilience, as it relates to education, is not a fixed attribute, but rather is a fluid skill that can be 

improved or diminished in the face of student experiences and support received or withheld 

(Hutauruk & Priatna, 2017; Lee & Johnston-Wilder, 2017; Waxman et al., 2008; Waxman et al., 

2012).  The importance of developing student resilience cannot be understated.  Studies have 

indicated that resilient students spend significantly more time on task (85%) than nonresilient 

students (61%) (Waxman et al., 2012) and that this discrepancy in time-on-task behavior is 

directly related to student performance, success, and even graduation (Hutauruk & Priatna, 2017; 

Johnston-Wilder et al., 2015; Waxman et al., 2012).   

 The most powerful factor influencing educational resilience is that of a supportive school 

community model that includes elements that actively shield or coach students through adversity 

(Borman & Overman, 2004; Rivera and Waxman, 2011).  In fact, Waxman et al. (2012) argue 

that a classroom environment is one of the few variables impacting student resilience that can be 

manipulated by educators.  Waxman et al. (2008) asserted that teachers can create classroom 

environments that facilitate educational success for all students, to include at-risk ELLs.  As 

Borman and Overman stated, “The relative strength of our supportive school community model 
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is particularly appealing during an era when . . . traditionally communal institutions like families 

and neighborhoods have become less stable and supportive than they once were” (2004, p. 192).  

 The result of promoting resilience in the classroom echoes the work of Abraham Maslow 

and his Hierarchy of Needs (1943).  Waxman et al. (2008) concluded that promoting educational 

resilience in the classroom lead to students experiencing a “sense of classroom belonging and 

connectedness, inclusion, active engagement and collaboration in learning, positive beliefs and 

expectations, and recognition” (p. 431).  Moreover, students who possess or develop resilience 

maintain stronger supportive relationships with teachers and mentoring adults (Borman & 

Overman, 2004).  Hutauruk and Priatna (2017) indicated that the negative effects of experiencing 

adversity while learning can be minimized or eliminated by developing resilience.   

 When students are faced with repeated failure, Johnston-Wilder, Lee, Brindly, and 

Garton reported that there are two possible paths in which students may proceed; students will 

either (1) increase their determination which leads to improved performance, or (2) experience 

emotional harm and anxiety, develop a sense of helplessness, and reduce the exerted effort 

resulting in lower performance (2015).  This trend of repeated failure may be attributed to school 

programs failing to relate curricular materials to students’ lives in meaningful ways (Waxman et 

al., 2012), but the concern circles back to the importance of training teachers in how to identify, 

develop, and employ appropriate academic interventions.  Effective teachers are aware and 

sensitive to the social, economic, and minority identification factors that may negatively impact 

student success (Waxman et al., 2012).  These teachers “focus on the affective domain and help 

students become resilient by providing caring and supportive relationships, positive and high 

expectations, and opportunities for meaningful participation” (Waxman et al., 2012, p. 68). 
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Mathematical Resilience 

When reviewing the literature regarding resilience in mathematics, research has shown 

that there is an empirically measured advantage to possessing resilience toward mathematics, 

which is least likely to occur in minority subgroups.  Hutauruk and Priatna (2017) began their 

study by acknowledging that studying mathematics is, in fact, a difficult journey given the need 

to think logically, systematically, reflectively, diligently, and thoroughly with an earnest effort.  

Mathematics as a culture has its own unique language, vocabulary, and subsets of knowledge 

necessary to achieve mastery and understanding (Rivera & Waxman, 2011).  To effectively and 

sufficiently develop the skills and knowledge required to attain mastery in mathematics, students 

must view education as a life-long process (Rivera & Waxman, 2011).  According to Johnston-

Wilder et al. (2015), “mathematical resilience can be engineered within both formal and informal 

learning environments by a strategic and explicit focus on the culture of learning mathematics” 

(p. 1).  

  Mathematical resilience is defined as “a positive approach to mathematics that allows 

people to overcome any affective barriers presented when learning mathematics” (Duah, 2017, p. 

2).  It describes the “quality by which some learners approach mathematics with confidence, 

persistence, and a willingness to discuss, reflect and research” (Johnston-Wilder & Lee, 2010, p. 

1).  Thornton and Statton (2012) identified five key-aspects of mathematical resilience: (1) 

possessing and exercising a growth mindset, (2) metacognition to reflect on ones own work and 

proposed solutions, (3) adaptability and willingness to persevere, (4) interpersonal awareness to 

recognize ones own level of understanding and willingness to seek appropriate help, and (5) a 

meaningful purpose for learning the material (as cited by Hutauruk & Priatna, 2017).  Additional 

research by Williams (2003) explored the symbiotic relationship between students’ pursuit of 



	 48 

mathematical understanding and students’ mathematical resiliency.  Rivera and Waxman (2011) 

advised consideration toward “guided activities” in the classroom that lead students to “speak a 

common mathematical language” (p. 189).   

Having a working understanding of how mathematical resilience is developed and 

facilitating collaborative mathematically-based conversations from a growth mindset platform 

can lead to increased mathematical resilience and, therefore, higher student achievement.  Part of 

the explicit instruction recommended by research is that of the Growth Zone model.   

Drawing upon Dweck’s notion of growth mindset, we have found it helpful for 

learners and coaches to think of mathematical resilience as what is needed to stay, 

safely, for as long as possible in the growth zone.  This zone is immediately 

beyond what a person is able to do reliably, without aid or support . . . It is our 

experience that this idea of a growth zone needs explicit teaching, to help learners 

overcome their prior experiences of mathematical harm, to become aware of their 

emotions, attitudes and beliefs, and to learn actively to manage mathematics 

anxiety (Johnston-Wilder et al., 2015, p. 4).  

By coaching students in the Growth Zone model and promoting mathematical resilience, 

students are better able to experience success in mathematics and further develop persistence in 

productively struggling through course material (Johnston-Wilder & Lee, 2010).  Students who 

are mathematically resilient are better able to and more confident in assisting peers in moments 

of intellectual adversity (Johnston-Wilder et al., 2015, p. 1).  

English Language Learner Classification 

 Students whose native language is other than English have been given many categorical 

names throughout the past few decades.  Some of these titles include English as a Second 
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Language (ESL or ESOL), English as a New Language (ENL), Limited English Proficiency 

(LEP), English Language Learner (ELL), English Language Acquisition Student (ELAS), and 

Multilingual Learner (MLL).  Regardless of the acronym used, this body of students shares the 

task of learning the English language in an effort to enter a mainstream American classroom.  

Additionally, these students participate in annual high-stakes testing across the nation, the scores 

of which are used to determine whether schools are making annual yearly progress (Ragan & 

Lesaux, 2006).  Even though the National Assessment of Educational Progress (NAEP) does not 

directly define “ELL,” it includes the scores of those ELL students who participate in the regular 

state assessments (Abedi, 2008, p. 18).  Because these scores can affect the potential rating of a 

school, educational leaders and teachers are faced with the challenge of accurately determining 

ELL students’ level of English language proficiency, providing supports and interventions to 

help students transition to English language mastery, and make grade-level content accessible 

despite language barriers.   

 Before language services and instructional opportunities can begin, students must be 

accurately identified and categorized.  Title IX #25 of the No Child Left Behind Act outlines 

English language learning students to consist of the following:  

(a) age 3 through 21; (b) enrolled or preparing to enroll in an elementary or secondary 

school; (c) not born in the United States or whose native language is not English; (d) is a 

Native American, Alaskan Native, or a native resident of the outlying areas; (e) comes 

from an environment where a language other than English has had a significant impact on 

an individual’s level of ELP; (f) is migratory and comes from an environment where 

English is not the dominant language; or (g) has difficulties in speaking, reading, writing, 

or understanding the English language that may deny the individual the ability to meet 
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the state’s proficient level of achievement and the ability to successfully achieve in 

classrooms where English is the language of instruction, or to participate fully in society 

(Abedi, 2008, p. 18). 

Use of a standardized test designed specifically for stratifying ELLs into ability groups is the 

most common means of categorization amongst states and within districts, though use of 

multiple measures is ideal (Ragan & Lesaux, 2006).  

 A common issue that has lasting impacts on ELL students’ academic achievement is that 

of misclassification or inconsistent criteria for receipt of varying degrees of language services 

across districts or states.  According to studies, “Misleading results of inaccurate classification 

and invalid assessment may lead to disproportionately placing ELL students in special education 

classrooms where it may negatively affect their academic career and may take them a longer 

time to graduate” (Abedi, 2008, p. 17).  Additionally, students may be placed in language 

support classes that are not commensurate with their actual ability levels, which may also 

prolong their time spent in secondary schools and delay graduation (Ragan & Lesaux, 2006).  In 

a study of elementary schools with high levels of ELL students who were outperforming other 

elementary schools with similar demographics, it was determined that using real-time, 

multifaceted data is critical to ensure proper placement and appropriate language supports for 

ELLs to experience optimal success (Campbell Wilcox, Gregory, & Yu, 2017).   

Another point of concern regarding ELL classification and supports provided stems back 

to the NCLB legislature.  It states that ELL students must be assessed on the four modalities of 

language: reading, writing, listening, and speaking (2002).  Each of the various standardized 

assessments used to determine students’ level of English language proficiency have separate 

sections to test each modality.  Each section is accompanied by carefully crafted rubrics to help 
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standardize the scoring process (Ragan & Lesaux, 2006).  It is not unusual for students to score 

varying levels amongst the four modalities.  These inconsistent scores on the four modalities can 

affect ELL categorization (Abedi, 2008; Ragan & Lesaux, 2006).  With little guidance on how to 

validly determine which services various levels of ELL students qualify for, the ambiguity of 

NCLB, which was intended to give states the flexibility to provide appropriate services for their 

unique student population, has become a point of contention and frustration.  Researchers stated, 

“a greater uniformity in federal identification and reclassification law and policy would more 

accurately operationalize the goal of NCLB” (Ragan and Lesaux, 2006, p. 18) 

A growing concern regarding the classifications and services provided to ELL students is 

centered on the transient nature of these students and their families, and the inconsistencies that 

exist across school districts and state lines (Ragan & Lesaux, 2006).  Many ELL students come 

from an interrupted formal education or educational systems that exercise standards that do not 

correlate to American educational standards.  This, potentially followed by multiple relocations 

across school district or state lines, creates even more discontinuity in students’ academic 

experience (Ragan & Lesaux, 2006).  The issue is further compounded by inconsistent 

classification scales and arbitrary cut-off scores on standardized assessments (Abedi, 2008).  

Whereas many states use a four-tiered classification system for ELL students, some states use a 

five-tiered system instead.  This can make it difficult for educators to use prior educational 

records independent of further data.  Researchers warn that, “a lack of standardization and clarity 

of entry and exit criteria for ELL programs at the national, state, or district level has the potential 

to have [long-lasting] pronounced effects on the education of language minority learners” (Ragan 

& Lesaux, 2006, p. 2). 
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English Language Learner Resilience 

 The emphasis and attention toward at-risk groups of students and their academic 

performance, graduation rate, and post-graduation mobility has been of particular interest in 

education in past decades, especially since the passing of NCLB in 2002.  Students who face the 

most impeding obstacles in becoming academically successful are most often the same as those 

who struggle in terms of resilience (Waxman et al., 2008, p. 431).  With an increased focus on 

Science, Technology, Engineering, and Mathematics (STEM) initiatives, and mathematics being 

the language that binds the four content areas of STEM, it is no surprise that there is an emphasis 

on mathematics achievement for at-risk groups of students, to include Hispanic ELLs (Rivera & 

Waxman, 2011, p. 189).  Research designed to understand student perceptions and attitudes 

toward classroom environments indicated the importance of developing educational resilience, 

stating that the act of building resilience in and of itself is a form of intervention that benefits all 

students – especially those who are high-risk (Rivera & Waxman, 2011, p. 186).  Waxman, 

Padron, Shin, & Rivera (2008) concluded that resilient and nonresilient Hispanic students 

differed in both the level of interaction with the teacher and in behavior.  They stated,  

Resilient Hispanic students spent significantly more time interacting with teachers for 

instructional purposes than nonresilient students.  On the other hand, nonresilient 

Hispanic students spent significantly more time interacting with other students for social 

or personal purposes than resilient students . . . Resilient students were observed more 

often watching or listening, whereas nonresilient students were observed more often not 

attending to task (Waxman et al., 2008, p. 435).  

 As previously mentioned, a supportive school community has the strongest impact on 

student achievement and resilience (Waxman et al., 2008, p. 429).  This is a concern for Hispanic 
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ELLs in that Borman and Overman’s (2004) study indicated that this subgroup of student is more 

frequently found in school environments and communities that do not foster academic resilience 

when compared to other student subgroups.  River and Waxman explained the importance of 

creating a protective environment for academically struggling Hispanic students; an environment 

capable of fostering resiliency and developing academic, social, and psychological growth (2011, 

p. 187).  Instructional strategies such as explicit instruction, culturally responsive teaching, 

cooperative learning, technology-infused learning activities, and collaborative peer conversations 

have been proven to help narrow achievement gaps (Waxman et al., 2008, p. 436), yet Hispanic 

ELL students continue to remain at the lower rungs of achievement (Blazer, 2015; DePaoli et al., 

2016).  

 In studies about Hispanic ELLs and their educational resilience, nonresilient students 

found classwork more difficult than their resilient counterparts (Rivera & Waxman, 2011; 

Waxman et al., 2012).  Despite this measurable difference, there was no additional teacher time 

or effort expended on the nonresilient students.  The researchers went on to explain that there 

were few opportunities for differentiated remediation or corrective activities offered for the 

nonresilient students (Waxman et al., 2012, p. 67).  It was in this observation that the researchers 

conveyed a bleak outlook for the future of nonresilient Hispanic ELL students.  But perhaps the 

most troublesome conjecture presented in the body of literature was that made by LeClair et al. 

(2009).  Here, researchers postulated that ELL students might be aware of their low academic 

performance as compared to their non-ELL grade-level peers, making a clear pathway for 

Merton’s self-fulfilling prophecy to take affect.  
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English Language Proficiency Tests 
 
 In response to the legislative requirements set forth by the No Child Left Behind Act of 

2002, states have had to adopt, administer, and incorporate the results of assessments designed to 

measure students’ level of English language proficiency (New America, n.d.).  These tests 

consists of a battery of speaking, listening, reading, and writing sections, the results of which are 

combined into a composite score and then placed on a scale and categorized accordingly (New 

America, n.d.).  There are two multi-state consortia that author the assessments employed by 42 

states, with the remaining states utilizing their own locally developed exam (New America, n.d.).  

These states include Arizona, California, Kansas, Louisiana, Mississippi, New York, and Texas.  

The following is a brief overview of the various English proficiency assessments. 

ACCESS.  Used in 35 states, WIDA’s ACCESS 2.0 for ELLs (Assessing Comprehension 

and Communication in English State-to-State for English Language Learners) is the most widely 

distributed English proficiency exam throughout the country (New America, n.d.).  Funded by 

federal grant money, WIDA was founded in 2003 and named after the three original states 

participating in the consortium (Wisconsin, Delaware, and Arkansas) (Board of Regents of the 

University of Wisconsin System, 2018).  Before creating their language proficiency test, the 

consortium began by developing standards for students’ social language as well as language 

from the academic subjects of language arts, mathematics, science, and social studies (Board of 

Regents of the University of Wisconsin System, 2018).  WIDA then completed the development 

of various versions of the ACCESS test, to include versions appropriate for students ranging 

from kindergarten through the twelfth grade and designed to accommodate various levels of 

English proficiency (New America, n.d.).  
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Aligned with these English language proficiency standards, the ACCESS test is offered in 

paper and electronic format, requires 60-185 minutes to complete depending on the grade-level 

band being assessed, and provides a summative overview of students’ academic, social, and 

operational English language mastery (Board of Regents of the University of Wisconsin System, 

2018).  Based on the composite score of the test, students are placed into one of following six 

language proficiency categories: (1) Entering, (2) Beginning, (3) Developing, (4) Expanding, (5) 

Bridging, and (6) Reaching (WIDA Consortium, n.d.).  Students classified as Bridging or 

Reaching are considered proficient and may no longer need formal language supports, 

interventions, or other specially designed services aimed toward assisting students grow in 

English language mastery (WIDA Consortium, n.d.).   

ELPA21.  Used in Arkansas, Iowa, Nebraska, Ohio, Oregon, Washington, and West 

Virginia, the English Language Proficiency Assessment for the 21st Century (ELPA21) is the 

second most popular test used to assess and monitor ELL students’ level of English language 

mastery (New America, n.d.).  The 10 standards upon which the test is based were developed 

through a collaborative effort of WestEd, the Council of Chief State School Officers, and the 

Understanding Language Initiative of Stanford University.  The National Center for Research on 

Evaluation, Standards, and Student Testing (CRESST) authors the test and aims to inform 

instruction in an ongoing basis, despite ability level, disability, primary language, or subgroup 

classification (ELPA21, 2018).   The test assesses the domains of reading, writing, listening, and 

speaking (ELPA21, 2018).  

Like the ACCESS test, the ELPA21 can be completed in a paper or electronic format and 

requires an estimated 76-173 minutes to complete, depending on the grade and ability level of 

the student being assessed.  Each domain score is placed into one of the following five 
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categories: (1) Beginning, (2) Early Intermediate, (3) Intermediate, (4) Early Advanced, and (5) 

Advanced (ELPA21, 2018).   Students are then classified as “Emerging” if all domains are 

deemed a level 2 or below, “Proficient” if all domains are deemed at a level 4 or above, and 

“Progressing” for any variation in between (ELPA21, 2018).  All students not categorized as  

“Progressing” are recommended for services and supports (New America, n.d.).  

Non-Consortium tests.  States that administer their own English proficiency tests 

include Arizona, which gives the Arizona English Language Learner Assessment (AZELLA), 

California which uses the English Language Proficiency Assessments for California (ELPAC), 

and Kansas which employs the Kansas English Language Proficiency Assessment 2 (KELPA2) 

(New America, n.d.).  The state of Louisiana administers the Louisiana Connectors for English 

Learners to assess proficiency, while Mississippi utilizes the LAS Links test (New America, 

n.d.).  Finally, Texas uses the English Language Proficiency Assessment System (TELPAS) and 

New York State gives the New York State English as a Second Language Achievement Test 

(NYSESLAT) (New America, n.d.).  Each of these exams is similar in nature to the ACCESS 

and ESPA21 described above, with small categories that range from level 1 to levels 4, level 5, 

or level 6 depending on the specific test.  It could be argued that assessments that use a greater 

number of levels give educators a better direction in the deficits and needs of students as they are 

clustered into smaller, more specific groups, but the overarching goal is to reliably identify and 

provide appropriate interventions for those students who need further English proficiency 

development (MetriTech Inc., n.d.).  

Summary 

 There are a number of barriers that plague the growing Hispanic ELL population in the 

United States.  Teachers are ill equipped, unwilling, or uncertain of how to properly provide 
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academic interventions to this subgroup (Durgunoğlu & Hughes, 2010).  Hispanic ELLs continue 

to underperform when compared to the non-ELL peers, despite education legislature, reform, and 

measures of accountability (DePaoli et al., 2016).  The measured differences between resilient 

and non-resilient students has substantially illustrated the importance and benefit of coaching 

students to develop resilience as it relates to mathematics, general education, and life overall; yet 

formal integration of resilience into curriculum or programs is slow-coming (Borman & 

Overman, 2004; Burton, 2014; Duah, 2017; Hutauruk, & Priatna, 2017; Johnston-Wilder et al., 

2015; Lee & Johnston-Wilder, 2017; Pardon et al., 2000; Rivera & Waxman, 2011; Rutter, 1993; 

Thornton & Statton, 2012; Waxman et al., 2008; Waxman et al., 2012; Williams, 2003; Wong, et 

al., 2016; Zuill, 2016).  The glaring need for further research into ELL students and their 

resilience toward mathematics in the face of STEM initiatives and continued accountability 

measures is the underlying support for the research proposed in this study.   

It is the intent of this researcher to investigate the nature of the relationship between ELL 

students’ English proficiency and mathematical resilience.  Though studies have ben conducted 

regarding ELLs and educational resilience, the construct of mathematical resilience is new and 

has yet to be deeply examined.  It is the researcher’s desire to establish whether ELL students 

who have high levels of English proficiency possess high levels of mathematical resilience, 

while students who have low levels of English proficiency posses low levels of mathematical 

resilience thereby, establishing a positive correlation, or if ELL students who have high levels of 

English proficiency possess low levels of mathematical resilience while students who have low 

levels of English proficiency have high levels of mathematical resilience, establishing a negative 

correlation.  Either outcome is plausible as higher proficiency of the English language may help 

to increase students’ mathematical resilience; or, ELL students may be experiencing multiple 
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failures in math while working to attain English proficiency, leading to lower levels of 

mathematical resilience.  The results of said study will help educators to determine how to 

effectively allocate and direct various types of instructional interventions to better serve the ELL 

subgroup to attain success in mathematics courses.
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CHAPTER THREE: METHODS 

Overview 

 The following chapter will be an explanation of the research study design, the research 

questions, and the research hypotheses.  The chapter will define the participants and setting of 

the study, the instrumentation used to measure the predictor and criterion variables, and the 

procedures followed throughout the course of the study.  The section will conclude with a 

detailed explanation of the data analysis methods used to interpret the collected results.   

Design 

 In this non-experimental, correlational study, the researcher investigated the relationship 

between high school Hispanic ELL students’ English language proficiency and students’ level of 

mathematical resilience.  High school Hispanic ELL students’ New York State English as a 

Second Language Achievement Test (NYSESLAT) scores were used to measure students’ 

English language proficiency, which served as the predictor variable.  According to Genesee et 

al. (2006), English proficiency involves vocabulary acquisition, control over grammar, and an 

understanding of the subtle semantics of the English language.  In the state of New York, English 

proficiency is defined in terms of students’ results of the NYSESLAT.  Students who earn a 

Commanding score on the exam are deemed proficient in English and are no longer categorized 

as English language learners (MetriTech, Inc., 2018).  This would indicate that English 

proficiency is equivalent to testing out of an English language learner classification.  This score 

is a compilation of comprehension, speaking, listening, reading, and writing subtests and 

includes language and syntax used in both academic and personal communication (MetriTech, 

Inc., 2018).   
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The Mathematical Resilience Scale (MRS) was used to measure students’ mathematical 

resilience, which served as the criterion variable.  Mathematical resilience is a positive 

disposition toward the learning of mathematics and consists of value, struggle, and growth 

subcomponents (Johnston-Wilder & Moreton, 2018).  Resilience in mathematics occurs after 

students are faced with some type of adversity (Kooken et. al, 2016) and has a positive affect on 

student success in mathematical mastery (Johnston-Wilder & Moreton, 2018).   

A correlational design was appropriate as it is used to examine the strength and nature of 

the relationship between two quantitative variables (Warner, 2013).  Because the NYSESLAT 

and MRS scores are continuous in nature, they satisfied the requirements of a correlational 

design.  A correlational study was also appropriate because this study did not aim to establish a 

causal relationship between the variables (Warner, 2013).  Rather, the study aimed to determine 

if a statistically significant relationship existed between two continuous variables.  According to 

Warner (2013), correlational research gives a good indication as to whether the subject material 

of the study merits further investigation.  That is to say, if this study yielded a statistically 

significant correlational pattern, then further studies may be warranted to examine the 

relationship between the two variables at a deeper level.   

Research Questions 

RQ1: Is there a relationship between Hispanic high school English Language Learners’ 

English language proficiency as measured by the NYSESLAT and mathematical resilience as 

measured by the Mathematical Resilience Scale? 

RQ2: Is there a relationship between female Hispanic high school students’ English 

language proficiency as measured by the New York State English as a Second Language Test 

and mathematical resilience as measured by the Mathematical Resilience Scale? 
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 RQ3: Is there a relationship between male Hispanic high school students’ English 

language proficiency as measured by the New York State English as a Second Language Test 

and mathematical resilience as measured by the Mathematical Resilience Scale? 

Null Hypotheses 

 The null hypotheses for this study are:  

 H01: There is no statistically significant correlation between Hispanic high school 

English Language Learners’ English language proficiency as measured by the New York State 

English as a Second Language Test and mathematical resilience as measured by the 

Mathematical Resilience Scale? 

H02: There is no statistically significant correlation between female Hispanic high school 

students’ English language proficiency as measured by the New York State English as a Second 

Language Test and mathematical resilience as measured by the Mathematical Resilience Scale? 

 H03: There is no statistically significant correlation between male Hispanic high school 

students’ English language proficiency as measured by the New York State English as a Second 

Language Test and mathematical resilience as measured by the Mathematical Resilience Scale? 

Participants and Setting 

 The participating school is located in a middle-class suburban region in a northeastern 

state and has a student population of approximately 2,700.  The student demographics of the 

participating high school are listed in Table 1.  Study participants consisted of 39 Hispanic males 

and 33 Hispanic females.   Age, grade level, and race are not criteria for the selection of 

participation in this study.  
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All students classified as ELL and enrolled in a mathematics course during the fall 

semester of the 2019-2020 school year within the participating high school were invited to 

complete the study.  The participating school’s cooperating math teachers were given a written 

prompt to read to students in both English and in Spanish which explained the purpose of the 

study, the importance of student participation, and the required student assent or parental consent 

forms.  This prompt can be found in Appendix A.  ELL students who were willing to participate 

in the study, attained and returned parental consent, or submitted written assent completed the 

survey, but only Hispanic ELL MRS surveys were included in the results (see Appendices B, C, 

D, E, F, and G respectively).   

A sample of 72 students was acquired, which exceeded the minimum of 66 students to 

obtain a medium effect size with statistical power of .7 at the .05 alpha level (Gall, Gall, & Borg, 

2007).  The survey was administered during a 20-minute window during the first half or last half 

of students’ math class, as determined by the classroom teacher.  Surveys were completed in a 

traditional classroom setting, consisting of individual student desks arranged in rows.  The 

cooperating math teachers from the participating high school were trained by the researcher on 

how to organize, administer, and collect the instrument.  See Appendix H for training 

procedures. 

Table 1 

 Site Demographics 

Student 
Population Caucasian Hispanic 

African 
American 

Other 
Ethnicity 

Economically 
Disadvantaged 

English 
Language 
Learner 

2,700 47% 25% 20% 8% 54% 5% 

       Note. Adapted from New York State Education Department. (2018). New York State 
education at a glance: Schools [Date File].  
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Instrumentation 

NYSESLAT  

 The New York State English as a Second Language Achievement Test (NYSESLAT) 

was the metric used to evaluate the level and growth of English proficiency of ELL students in 

the state of New York (New York State Education Department [NYSED], n.d.).  The assessment 

was developed as a response to legislative requirements outlined by NCLB and has been in use 

since 2003 (NYSED, n.d.).  MetriTech, Inc. has been the test developer since the first edition of 

the exam; they also provide a detailed technical report after each successive assessment 

administration (MetriTech, Inc., n.d.).  In the most recently released NYSESLAT Operational 

Test Technical Report, the reliability statistics used was Cronbach’s alpha.  The statistic ranged 

from 0.79 to 0.96 for the various grade-level versions of the NYSESLAT (MetriTech, Inc., 

2017).  With an average of 0.89, the internal consistency was moderately high and the 

assessment was considered reliable (MetriTech, Inc., 2017).  Validity statistics for the 

NYSESLAT were reported using internal correlations between each of the subtests.  These 

internal correlations ranged from 0.57 to 0.81 and indicated a moderate correlation between each 

of the subtests (MetriTech, Inc., 2017).  These results complied with what is theoretically 

expected and confirmed the instrument’s validity.   

Test administration occurred in the spring of the 2018-2019 school year.  The exam 

consisted of four sections, one for each language modality (speaking, listening, reading, and 

writing).  The speaking portion was approximately 15-minutes in length and was administered to 

students individually (NYSED, n.d.).  The written portion (which was comprised of the other 

three modalities) was approximately 90-105 minutes in length for Kindergarten, approximately 

105-165 minutes in length for grades 1-12, and administered in a group setting (NYSED, n.d.).  
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Student scores from each modality were then composited and scaled, after which students were 

placed in one of the following five categories: Entering, Emerging, Transitioning, Expanding, or 

Commanding (NYSED, n.d.).  Scaled scores ranged from 120-360, with a 120 being the lowest 

score in the Entering category and a 360 being the highest category in the Commanding 

category.  For a more detailed breakdown of scaled score ranges in each category for grades K-

12, see Appendix I.  

The use of five categories is unique as other English language proficiency tests – to 

include the Assessing Comprehension and Communication in English State-to-State for English 

Language Learners Test (ACCESS) result in student placement within four categories.  The 

ACCESS test is the most widely used English proficiency assessment in the United States, 

administered by 35 states and the District of Columbia (New America, n.d.).  Similar to New 

York, other states using more than four categorizations for ELL students include Arizona, 

Connecticut, and Mississippi.  The purpose for additional categories is tied to helping teachers 

use the assessment results to better inform the accommodations and interventions provided 

within the classroom (NYSED, n.d.).  For a description of each of the five categories used by 

NYSESLAT, refer to Appendix J.  

 As of 2015, the NYSESLAT was aligned to Common Core State Standards in a 

continued effort to ensure that the exam is accurately indicating ELL students’ ability to access 

grade-level material and better inform teachers what levels of language supports students would 

need to meaningfully engage with curricular concepts (MetriTech, Inc., 2018).  All students 

identified as ELL take the NYSESLAT, to include those with an Individualized Education Plan 

(IEP) (NYSED, n.d.).  In the event that a student is unable to complete the grade-level 

assessment (as documented in the student’s IEP), the student may take the grade-level 
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NYSESLAT assigned to the student’s adjusted grade level (NYSED, n.d.).  Of the students who 

took the NYSESLAT during the 2016 administration, 21.5% were ELL students with disabilities 

(NYSEDb, n.d.).  A total of 65.4% of the test takers were new-ELLs, 23.3% were developing 

ELLs, 11.3% were long-term ELLs, and 4.5% were identified as Students with 

Inconsistent/Interrupted Formal Education (SIFE) (NYSEDb, n.d).  Long-term ELLs are defined 

as students who have been enrolled in U.S. schools and received language services for at least 

seven years, but have not attained English language proficiency (Blazer, 2015). 

 Research using NYSESLAT test scores is limited as the instrument is unique to the state 

of New York.  Two studies have used the NYSESLAT to establish students’ levels of English 

language proficiency: Clark (2014) and DeCamps (2016).  Clarke used students’ NYSESLAT 

scores as a predictor variable in a correlational study of graphic organizers and ELL students’ 

science achievement (2014).  This is similar to the present study’s use of NYSESLAT scores as a 

predictor variable.  Similarly, DeCamps used students’ NYSESLAT scores to establish English 

proficiency, and then further analyzed students’ mathematics and English language arts state 

assessment scores in an effort to compare various models of English language learner programs 

(2016).  Though the present study examined students’ NYSESLAT scores, it was in comparison 

to mathematical resilience rather than mathematical achievement. 

Mathematical Resilience Scale    

The instrument used to measure Hispanic high school ELL students’ mathematical 

resilience was the Mathematical Resilience Scale (MRS), developed by Kooken, Welsh, 

McCoach, Johnston-Wilder, and Lee (2016).  According to the researchers, the scale is intended 

to “distinguish students who may be more likely to persist in the study of mathematics when they 

face setbacks from those who are not likely to persist” (Kooken et al., 2016).  The MRS is a 5-
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point Likert Scale questionnaire consisting of 24 questions.  Responses to each question are as 

follows: Strongly Agree, Agree, Neutral, Disagree, and Strongly Disagree.  Composite scores 

range from 24 – 120, with a 24 indicating a low level of mathematical resilience and a 120 

indicating a high level of mathematical resilience.  The MRS measures the following three 

components of resilience: value, struggle, and growth.  Of the 24 questions, eight measure 

students’ value of mathematics, nine measure students’ willingness to persevere through 

mathematical struggle, and seven measure students’ belief that mathematical intelligence can 

increase with time and effort (Kooken et al., 2016).  A total of 18 questions are positive 

statements, and the remaining 6 are negative statements (Kooken et al., 2016).  

 University students perusing a degree in a STEM field were surveyed and indexed; their 

scores were compared to university students enrolled in remedial math courses.  Multiple 

iterations of the survey were completed, and a series of ANOVAs were used to examine 

statistically significant results.  The validity of each subscale was examined using exploratory 

and confirmatory factor analyses. (Kooken at al., 2016).  The researchers reported a statistically 

significant covariance between the three factors (p < .05), and coefficient alphas of .94 for Value, 

.73 for Struggle, and .83 for Growth.  The coefficient alphas were calculated using a 95% 

confidence interval (Kooken et al., 2016).  These statistical measures confirmed both construct 

validity and internal reliability.  

 Because the authors of the MRS developed the instrument for university-level students, 

and because the instrument was translated and provided to study participants in Spanish, a pilot 

study was conducted to establish the validity and reliability for the Spanish version of the MRS.  

See Appendix K for permission to use the instrument.  To date, the MRS has been cited in 

several published studies. Hafiz, Darhim, and Dahlan (2017) used the MRS to study the impact 
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of problem-based learning and guided discovery learning in comparison to students’ 

mathematical resilience.  Although the present study will not be quasi-experimental, it will use 

the same instrument to establish students’ mathematical resilience.  The MRS was also used in 

Hutauruk and Priatna’s (2017) study to measure and report the mathematical resilience of 

university level Mathematics education students.  The present study aims to do more than report 

the mathematical resilience of the participants, but rather, investigate the relationship between 

students’ mathematical resilience and English language proficiency.  This most closely 

resembles the work of Zanthy (2018) in a study that examined the relationship between 

university level Statistics students’ mathematical resilience and academic ability.   

Procedures 

 Before beginning the proposed study, approval from the Institutional Review Board 

(IRB) was secured (see Appendix L).  The present study was conducted in the high school in 

which the researcher is employed and permission to conduct the study was granted by the 

superintendent of schools (see Appendix M).  Mathematics teachers of ELL students were 

approached about facilitating the study during a period of instruction in the fall of 2019.  All 

teachers verbalized willingness to facilitate the survey with the understanding that they had to be 

trained on how to administer and collect the surveys by the researcher.   

Using the script provided in Appendix A, students were informed of the importance of 

the study, what was expected of participating students, and the absence of penalty for students 

whom chose to participate as well as those who chose to decline the opportunity to participate.  

All ELL students were given two letters of parental consent or two letters of assent.  One of each 

letter was written in English and the second was written in Spanish (See Appendices B, C, D and 
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E).  Students had three weeks to return an English or Spanish version of the consent or assent 

letters before the teachers were asked to submit the forms collected to the researcher. 

Upon receiving parental or student permission forms, the researcher proceeded to conduct 

a pilot study of the instrument.  The pilot study used a stratified convenience sample of 10 high 

school ELL students from the researcher’s school of employment and was used to establish the 

validity of the Spanish translation of the MRS. This stratified sample included 5 male students 

and 5 female students.  The researcher trained a colleague on how to conduct the pilot survey 

using the same training procedures described in Appendix H.  The pilot study results were 

analyzed for validity using SPSS software.  A Pearson’s r was used to compare the results of the 

Spanish and English MRS surveys and a p < .05 was needed to proceed with the study.      

Upon receiving desirable results for the pilot study, the researcher delivered and reviewed 

the training packet to teachers of participating students and provided additional support as 

needed to conduct the survey.  This training packet defined the type of environment needed to 

survey students, identified prohibited behaviors, and listed the procedures to follow throughout 

the survey period.  The survey environment needed to be a quiet classroom consisting of 

individual student desks, arranged in rows and columns.  The survey environment was to be 

similar to that used when administering a standardized assessment.  Student collaboration was to 

be prohibited.  The packet also explained that each participant was to receive both an English 

version and a Spanish version of the instrument – regardless of students’ ELL classification or 

verbally expressed preference.  All participants were also given and English/Spanish dictionary 

as a reference upon request.  Students were required to record all answers on one version, but 

asked to submit both versions upon completion of the survey.  Both the completed and the blank 

surveys were collected at the time of completion.  Both forms were placed in a manila envelope 
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in the presence of the participants.  Once the final set of surveys were collected, the envelope 

was sealed in the students’ presence.  The survey facilitator concluded the session with a scripted 

dialogue that thanked the participants for their contribution to the body of research, reinforced 

the anonymity of the completed surveys, and dismissed them from the survey session (see 

Appendix N).   

Once the researcher received the surveys, an audit of the forms was conducted.  The 

researcher ensured that each participant completed one version of the instrument and sorted the 

completed forms from the blank forms.  All blank surveys were filed and stored in a folder.  Any 

instrument partially completed were omitted from results and filed in another folder. Completed 

survey data was then recorded in SPSS software, after which the completed surveys were stored 

in a third folder.  In addition to organizing and storing the physical surveys, they were also 

scanned and saved in a cloud storage system for addition security measures.   

Data Analysis 

 Using NYSESLAT scores as the predictor variable and students’ corresponding 

Mathematical Resilience Scale scores as the criterion variable, the data was measured as 

continuous intervals and explored using Pearson’s r test.  A Pearson’s r test was an appropriate 

statistic given that the study was non-experimental, the predictor and criterion variables were 

continuous and independent of one another, and the researcher aimed to examine a relationship 

between the quantitative variables free of concluding causation (Gall et al., 2007; Warner, 2013).   

Burton (2014) used a Pearson’s r test in a study of student resilience and academic achievement.  

A Pearson’s r test was also used in a study examining the relationship between student resilience 

and academic success among Bermuda foster care adolescents (Zuill, 1993).  Khan (2018) used a 

Pearson’s r test to verify the relationship between student grit and mindset scores.   
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Before running the Pearson’s r test, the analysis process began with testing for various 

assumptions.  First, SPSS software was used to run a Kolmogorov-Smirnov test or Shapiro-

Wilk’s test.  These tests were used to check normality in the data when a sample size is greater 

than 50 or less than 50 respectively. (Gall et al., 2007; Green & Salkind, 2013).  Next, the 

researcher created a scatter plot using SPSS software to check for extreme bivariate outliers as 

Pearson’s r is susceptible to accurately describing bivariate data when there are one or more 

extreme outliers (Warner, 2013).  Careful consideration was used to determine whether to retain 

or omit the outliers, as advised by Warner (2013).  The scatter plot was also used for the 

assumption of linearity.  The researcher affirmed that the bivariate data exhibited a non-

curvilinear relationship, making Pearson’s r an appropriate metric (Gall et al., 2007).  Finally, 

the scatter plot was used to confirm the assumption of bivariate normality.  Bivariate data that 

demonstrates a classic “cigar shape” is reasonably normally distributed and a candidate for 

Pearson’s r (Gall et al., 2007; Warner, 2013).  

 Upon completing each assumption test described above, the relationship between 

Hispanic high school ELL English language proficiency as measured by the NYSESLAT and 

mathematical resilience as measured by the MRS was examined using the Pearson’s r.  Testing 

for this research used a statistical power of .7 and an alpha level of .05.  The 72 participants 

attained exceeded the minimum of 66 participants to obtain a medium effect size (Gall et al., 

2007) and provided enough statistical power to overcome the potential effects of outliers 

(Warner, 2013).  A p-value less than .05 would have indicated statistically significant results 

(Gall et al., 2007, Green & Salkind, 2013) and the Pearson’s r correlation coefficient was used to 

indicate if there was a strong positive, weak positive, strong negative, weak negative, or no 

correlation between the predictor and criterion variables (Warner, 2013).  
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CHAPTER FOUR: FINDINGS 

Overview 

 This chapter will review and illustrate the statistical outcomes of the study.  The chapter 

will begin with a review of each research question and null hypothesis.  Next, the descriptive 

statistics will be presented, to include those from both the pilot study and the research study.  

After the descriptive statistics have been given, the results of the pilot study and each of the three 

null hypotheses will be presented.  Outcomes of data screening, tests for linearity, and tests for 

normality will be concluded with a measure of Pearson’s r between students’ MRS and 

NYSESLAT scores.  Tables summarizing statistical outcomes and scatter plots for each research 

question’s data will be illustrated to help orient the data in a comparative manner.  The 

researcher will end each null hypothesis with a rejection or failure to reject based on the 

aforementioned statistical outcomes. 

Research Questions 

RQ1: Is there a relationship between Hispanic high school English Language Learners’ 

English language proficiency as measured by the NYSESLAT and mathematical resilience as 

measured by the Mathematical Resilience Scale? 

RQ2: Is there a relationship between female Hispanic high school students’ English 

language proficiency as measured by the New York State English as a Second Language Test 

and mathematical resilience as measured by the Mathematical Resilience Scale? 

 RQ3: Is there a relationship between male Hispanic high school students’ English 

language proficiency as measured by the New York State English as a Second Language Test 

and mathematical resilience as measured by the Mathematical Resilience Scale? 
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Null Hypotheses 

 The null hypotheses for this study are:  

 H01: There is no statistically significant correlation between Hispanic high school 

English Language Learners’ English language proficiency as measured by the New York State 

English as a Second Language Test and mathematical resilience as measured by the 

Mathematical Resilience Scale. 

H02: There is no statistically significant correlation between female Hispanic high school 

students’ English language proficiency as measured by the New York State English as a Second 

Language Test and mathematical resilience as measured by the Mathematical Resilience Scale. 

 H03: There is no statistically significant correlation between male Hispanic high school 

students’ English language proficiency as measured by the New York State English as a Second 

Language Test and mathematical resilience as measured by the Mathematical Resilience Scale. 

Descriptive Statistics 

Pilot Study 

 The purpose of the pilot study was to establish the validity of the translated survey.  With 

this intent, a group of ten students completed the English and Spanish version of the 

Mathematical Resilience Scale.  The ten students invited to participate in the pilot study were 

high school seniors, enrolled in a Math for the College Bound course.  All ten students identified 

Spanish as their primary language and were classified as a level 4 or level 5 English language 

learner, indicating that they have an advanced or commanding grasp of the English language.  

The convenience sample consisted of five male students and five female students.  All students 

who were invited to participate submitted consent or assent forms and completed the Spanish 
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version of the Mathematical Resilience Scale during the second week of November.  The English 

version of the Mathematical Resilience Scale was then completed a week later.   

The mean student score on the English version of the MRS was 90.21 with a standard 

deviation of 2.78.  The mean student score on the Spanish version of the MRS was 91.00 with a 

standard deviation of 3.46.  Both versions of the MRS shared a minimum score of 85, but the 

English version had a maximum score of 94 while the Spanish version had a maximum of 95.  

The small amount of variation between the responses from the two versions was deemed 

negligible and the researcher was able to use the Spanish version of the MRS for further research 

purposes. See Table 2 for a summary of these descriptive statistics.   

Table 2 
   	 	 	

    	 	 	Descriptive Statistics  
	 	 	

    	 	 	Instrument Mean Standard Deviation Median Minimum Maximum Totals 
English MRS 90.21 2.78 91.00 85 94 10 
Spanish MRS 91.00 3.46 92.50 85 95 10 
Total MRS 92.32 8.79 93.00 67 110 72 
NYSESLAT 266.89 51.09 280.50 149 337 72 
Female MRS 93.61 9.13 94.00 71 110 33 
Female NYSESLAT 264.85 54.04 285.00 163 337 33 
Male MRS 91.41 8.54 93.00 67 105 39 
Male NYSESLAT 265.38 51.28 277.00 149 335 39 
 
Research Study 

 Of the 131 students invited to participate in the study, 95 returned consent or assent forms 

and completed a Mathematical Resilience Survey.  All consent and assent forms were sorted, 

alphabetized, and stored in a file.  Of those surveys completed, 21 were incomplete or illegible.  

These surveys were omitted from the study and stored in a separate file.  Responses from the 

remaining 74 surveys were recorded and totals were calculated using a Microsoft Excel sheet.  

Each student’s MRS total was then coupled with students’ corresponding New York State 
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English as a Second Language Achievement Test score and stored in a separate Microsoft Excel 

file.  The results of the data collected from the surveys can be found in Appendix P.  Student data 

was sorted by gender and imported to SPSS software.  A scatter plot of MRS scores versus 

NYSESLAT scores indicated two outliers, both of which were omitted and resulted in a total of 

72 data points for further statistical analyses.  The two outlier surveys were added to the file 

containing the incomplete or illegible surveys.  

 Hispanic high school students’ mean mathematical resilience score was 92.32 with a 

standard deviation of 8.79.  The median of the data was a 93 with a maximum of 110 and 

minimum of 67.  The corresponding data set of NYSESLAT scores had a mean of 266.89 with a 

standard deviation of 51.09.  The median NYSESLAT score was a 280.50 with a maximum 

score 337 and minimum score of 149.  When the data was restricted to female Hispanic high 

school students only, the mean MRS score was 93.61 with a standard deviation of 9.13.  The 

median female MRS score was a 94.00 with a maximum of 110 and minimum of 71.  The mean 

female NYSESLAT score was 264.85 with a standard deviation of 54.04.  The median female 

NYSESLAT score was 285.00 with a maximum of 337 and minimum of 163.  When the data 

was restricted to males only, the mean MRS score was 91.41 with a standard deviation of 8.54 

and a median of 93.00.  The maximum male MRS score was 105 and the minimum was 67.  The 

mean male NYSESLAT score was 265.38 with a standard deviation of 51.28.  The median male 

NYSESLAT score was 277.00 with a maximum of 335 and minimum of 149.  See Table 2 for a 

summary of these descriptive statistics.  
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Results 

Pilot Study 

A Pearson’s r was used to analyze the strength and nature of the results between the two 

versions of the survey.  Using the English results as the predictor variable and the Spanish results 

as the criterion variable, a scatter plot was generated to test for linearity and inspect the data of 

significant outliers (see Figure 2).  

	  

Figure 2. Scatter Plot of MRS (English) Scores and MRS (Spanish) Scores 

The researcher determined that the data was appropriately linear in nature and concluded 

that there were no significant outliers in the data.   The Shapiro-Wilk’s test was used to analyze 

the data for normality.  Both the English and Spanish survey results were normally distributed 

with p-values of .114 and .117 respectively.  Finally, the data exhibited a strong positive 

correlation with r = .842.  The pilot study was determined to have illustrated appropriate levels 

of validity of the translated Mathematical Resilience Scale and the researcher proceeded with 

formal study regarding students’ mathematical resilience and English language proficiency.   
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Null Hypothesis One 

 Data screening.  Before beginning the statistical analyses, MRS forms were screened for 

completion, legibility, and validity.  Of the 95 surveys collected, 21 were incomplete or illegible 

and omitted from the study.  These surveys were filed in a separate folder from the remaining 

surveys.   Surveys that contained the same responses throughout the 24 questions (such as all 1’s 

or all 5’s) were considered invalid and also removed from the study.  Two such surveys were 

found and filed with the incomplete and illegible surveys.   

Assumptions testing.  The collection of 72 data points representing Hispanic high school 

students’ mathematical resilience versus English language proficiency demonstrated a linear 

relationship with graphed on a scatter plot (see Figure 3).   

	  

Figure 3. Scatter plot of MRS scores and NYSESLAT scores 

This trend satisfied the test for linearity, after which the Kolmogorov-Smirnov test was used to 

test for normality.  The results indicated that the MRS scores were normally distributed, with a p-

value > .05, while the NYSESLAT scores were not normally distributed, with a p-value < .05 
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(see Table 3).   This scatter plot was also used to inspect the data for bivariate outliers, of which 

none were detected.  

Table 3 
   

    Normality Tests for MRS Scores and NYSESLAT Scores 

    Population MRS p-value NYSESLAT p-value Totals 
Whole 0.20 0.00 72 
Female 0.82 0.01 33 
Male 0.03 0.00 39 

 
The assumption of bivariate normality was assessed using a scatterplot with a “cigar-

shaped” overlay to assess normal distribution (See Figure 4).  To meet the assumption of 

bivariate normality, all data points should fall within the outline of a basic “cigar-shape” 

(Warner, 2013).  All data points except for three fall within this shape.  The three outliers were 

very close to the trend of the rest of the data and did not significantly impact the overall 

significance of the correlation, so they were included for the purposes of this analysis. 

 

Figure 4. Bivariate normality scatter plot of MRS and NYSESLAT scores 

Results. Because the NYSESLAT scores failed the normality test, the researcher 

determined that running a Pearson’s r statistic as well as a Spearman’s rank-order correlation 
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would be an appropriate means to examine the relationship between the variables, as student 

NYSESLAT scores were not expected to be normally distributed in such a relatively small 

sample, yet the data was monotonic in behavior.  The Pearson’s r statistic indicated a moderately 

positive relationship between students’ MRS score and NYSESLAT score, with r(72) = .67, p < 

.001 (see Table 4).  The Spearman’s rs correlation indicated a statistically significant moderately 

positive relationship with rs(72) = .53, p < .001 (see Table 5).  These results allowed the 

researcher to reject the null hypothesis and establish a moderately positive relationship between 

Hispanic high school students’ level of English language proficiency and mathematical 

resilience.   

Table 4 
   

    Pearson's r Correlation Coefficients  

    Population Pearson's r p-value Totals 
Whole 0.67 .000 72 
Female 0.51 .002 33 
Male 0.73 .000 39 

 
Table	5	

	 	 	
	 	 	 	Spearman's	rs	Correlation	Coefficients		

	 	 	 	Population	 Spearman's	r	 p-value	 Totals	
Whole	 0.53	 .000	 72	
Female	 0.44	 .011	 33	
Male	 0.55	 .000	 39	

 

Null Hypothesis Two 

 Data screening.  Of the 72 viable data points collected, 33 represented female Hispanic 

high school students’ mathematical resilience versus English language proficiency.  Each of 

these had already been screened for completion and legibility, as well as validity in response 
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variation.  The remaining 33 data points were used to examine the relationship between female 

Hispanic high school students’ mathematical resilience and English language proficiency.  

 Assumptions testing.  When arranged in a scatter plot, the 33 data points exhibited an 

approximately linear relationship (see Figure 5).  The researcher determined that this data met 

the test for linearity, upon which the Shapiro-Wilk’s test was used to examine normality.  The 

results of this statistic indicated that the MRS scores were normally distributed, with a p-value > 

.05, while the NYSESLAT scores were not normally distributed, with a p-value < .05 (see Table 

3).  The scatter plot did not indicate any bivariate outliers that needed to be omitted.  

	  

Figure 5. Scatter plot of female MRS scores and female NYSESLAT scores 

The assumption of bivariate normality was assessed using a scatterplot with a “cigar-

shaped” overlay to assess normal distribution (See Figure 6).   
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Figure 6. Bivariate normality scatter plot of female MRS and NYSESLAT scores 

All of the data points except for three fell within this shape.  Two of the outliers were very close 

to the trend of the rest of the data while one was substantially further. Given the small sample 

size, the researcher elected to include the outliers for the purposes of this analysis. 

Results.  Again, the researcher elected to complete a Pearson’s r and Spearman’s rs 

correlation given that the small sample of female NYSESLAT scores failed the normality test, 

yet the data was monotonic in behavior.  Pearson’s r indicated a weak positive relationship 

between female students’ MRS score and NYSESLAT score, with r(33) = .51, p > .001 (see 

Table 4).  Spearman’s rs correlation also resulted in a weak positive relationship between the 

variables with rs(33) = .44, p > .001 (see Table 5).  Because both p-values were greater than .001, 

the researcher was unable to reject the null hypothesis and conclude the existence of a 

relationship between the mathematical resilience and English language proficiency of female 

Hispanic high school students.  
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Null Hypothesis Three 

 Data screening.  The remaining 39 data points represented male Hispanic high school 

students’ mathematical resilience versus English language proficiency.  These data had already 

been screened for completion and legibility, as well as validity in response variation.  The 39 

data points were used to examine the relationship between male Hispanic high school students’ 

mathematical resilience and English language proficiency.  

 Assumptions testing.  When arranged on a scatter plot, these data points exhibited a 

reasonably linear relationship and no bivariate outliers were detected (see Figure 7).  This set of 

data strongly passed the test for linearity, after which the Shapiro-Wilk’s statistic was used to test 

for normality.  The results indicated that neither the MRS scores nor the NYSESLAT scores 

were normally distributed, with both p-values < .05 (see Table 3).  

	  

Figure 7.  Scatter plot of male MRS scores and male NYSESLAT scores. 

When completing the assumption of bivariate normality using a scatterplot with a “cigar-

shaped” overlay, all data points fell within the shape (See Figure 8).  The assumption for 

bivariate normality was met and all data points were used the purposes of this analysis. 
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Figure 8.  Bivariate normality scatter plot of male MRS and NYSESLAT scores  

Results.  Because both measures of data failed the normality test, yet the data exhibited a 

monotonic relationship, further analysis was completed by means of Pearson’s r and Spearman’s 

rs correlation.  The Pearson’s r statistic indicated a strong positive relationship between male 

students’ MRS score and NYSESLAT score, with r(39) = .73, p < .001 (see Table 4) while the 

Spearman’s correlation concluded a moderately strong positive relationship between the 

variables, with rs(39) = .55, p < .001 (see Table 5).  These results allowed the researcher to reject 

the null hypothesis and establish a moderate to strong positive relationship between male 

Hispanic high school students’ level of English language proficiency and mathematical 

resilience. 
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CHAPTER FIVE: CONCLUSIONS 

Overview 

 The following is a discussion on how the results of this study relate to previous research 

and literature.  It also describes the importance of the present study and how it relates to current 

educator practices.  Limitations of the study are identified and described, concluding with 

recommendations for future research.   

Discussion 

 The purpose of this research was to examine the relationship between Hispanic high 

school English language-learning students’ level of English language proficiency and 

mathematical resilience.  The results of this study reinforce the assertions of Waxman, Padron, 

Shin, & Rivera (2008) when they studied Hispanic students’ education resilience in the context 

of reading and mathematics classrooms.  Here, the researchers presented data that indicated a 

need for incorporating explicit instruction regarding student resilience and practices to grow 

resilience.  This instruction could be integrated into specific course curriculum and spiraled 

throughout the school year, or offered in the setting of a skills or auxiliary class designed and 

offered specifically to English language-learning students (Waxman et al., 2008).  With the 

results of each research question indicating a positive correlation between English language 

proficiency and mathematical resilience, regardless of gender, there is an illustration of the 

importance of mathematical resilience and the role it serves in student success.   

 Additionally, the results of the study indicate the potential need for differentiated 

instruction and intervention for students with various levels of English language proficiency.  

Research has shown that it is often the norm to provide the same or very similar interventions to 

English language learning students without regard to their actual level of language proficiency 
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(Rivera & Waxman, 2011).  It is often believed that strategies that benefit some English 

language learners will benefit the rest, but little thought or investigation is given toward the 

appropriateness of such interventions (Rivera & Waxman, 2011; Turkan & de Jong, 2018).  With 

a positive correlation between Hispanic high school students’ NYSESLAT scores and MRS 

scores, there is a relationship between students’ low score on the NYSESLAT and their low level 

of mathematical resilience.  It could be posited that students with low levels of English 

proficiency are in greater need, or could benefit more deeply from incorporating student 

resilience into instruction and curriculum.   

 The difference in strength of correlation between male and female NYSESLAT and MRS 

scores may further indicate the need for a more targeted intervention approach toward ELL 

students.  While interventions offered to students cannot be based on gender, educators can 

exercise mindfulness in personal bias, language used toward students, and developing goals with 

and for students regarding academic and skill-based progress.  Research regarding teacher 

effectiveness demonstrated that teachers’ gender and ethnicity positively impact their 

effectiveness for students of the same gender or ethnicity (Johnson & Wells, 2017).  With that in 

mind, it is imperative that educators make a conscious effort toward recognizing potential bias, 

examining the tone, phrases, and positive or negative affirmations shared with students, and 

conduct an informal audit of the goals they have established or helped to develop for students.  If 

gaps or inconsistencies are found, teachers should address the deficiencies in a discrete yet 

meaningful manner and be sure to clearly communicate to every student that he or she is capable 

of progress and that the teacher is there to help.  This may serve as a platform to collaborate with 

students and revisit, revise, or develop new goals and potential interventions to help achieve 

success.   
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Implications 

 Allocating resources toward better understanding English language learners’ diverse and 

changing needs is imperative toward diminishing the achievement gap and growing ELL 

students’ graduation rates.  In a global economy that demands STEM-related training and skills, 

educators must work toward understanding why ELL students continue to lag behind their non-

ELL counterparts and develop practices to improve the learning experiences for this population.  

The integration of explicit growth mindset and resilience instruction into curriculum has become 

an increasingly popular practice, but new developments in educational pedagogy can be delayed 

in their incorporation of ELL classes.  This is, in part, due to the overwhelming checklists of 

other interventions to use and also in part due to a lack of research to support its use with an ELL 

student population.  The present study helps add to the literature toward promoting resilience in 

an academic setting and coaching students in the importance of resilience toward mathematics.  

The results of the study also indicate a need for further research into subpopulations of ELL 

students and special considerations for varying needs of a diverse group of learners.  

Limitations 

 One limitation to this study is the restricted sample size.  Though the sample population 

was adequate for a moderate effect size toward Hispanic high school students, the 

subpopulations of male and female were approximately half the size needed to achieve 

potentially meaningful results.  Additionally, the population sample did not exhibit normally 

distributed NYSESLAT scores, indicating an imbalanced representation of students’ English 

language proficiency.  This skewed population sample could have affected the results of the 

study.  It could also be considered a limitation to have the sample population coming from a 

single school as opposed to a number of schools, representing different demographics and 
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geographic locations.  The amount of time that lapsed between students’ completion of the 

NYSESLAT exam in the spring of 2019 and the administration of the MRS in the late Fall of 

2019 may also be considered a limitation as there could be some discrepancy in how time may 

have impacted both criteria. 

 On a more controversial note, it became increasingly apparent that a number of students 

either declined or very reluctantly participated in the study due to the use of the term 

“investigator” in the assent and consent forms.  In a political climate of increased legislature 

toward deportation and detainment of undocumented immigrants, using the word “investigator” 

rather than an alternative, such as “researcher” or “educator” lead to feelings of unease and 

wariness.  Such societal realities must be carefully considered when developing a study for a 

population that has been targeted by authoritative officials.  This researcher should have strived 

to better minimize or eliminate vocabulary that may have triggered emotional reactions or beliefs 

from students and parents.  

Recommendations for Future Research 

 This particular segment of research could be expanded upon and improved in a variety of 

ways.  The following should be given consideration for any related research that may follow: 

1. Avoid using potential trigger words such as “investigator”. 

2. Informally monitor students while completing the MRS and offer assistance in decoding 

words they may struggle with and be too shy or embarrassed to utilize a translator. 

3. Study ELL subpopulation beyond native Spanish-speakers. 

4. Consider the potential affect mathematical resilience has on high school graduation rates. 

5. Decrease the amount of time lapsed between students’ completion of the NYSESLAT 

and MRS.  
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APPENDIX A 
 

STUDENT INVITATION SCRIPT 
 

The italicized script below will be read verbatim to students. 
 
“Students: You are being invited to participate in a study about ELL students and Mathematical 

Resilience.  This study aims to understand the relationship between students’ English proficiency 

and mathematical resilience.  Participating students will be asked to complete a 24-item 

questionnaire about your feelings and beliefs about mathematics.  There will be no math 

problems to solve on this questionnaire.  The questionnaire will be completed during a regularly 

scheduled mathematics class on a date chosen by your mathematics teacher.  Your participation 

in the study is voluntary and will have no impact on your mathematics class grade.  Your 

personal information will be kept confidential and your responses will not be shared.  The 

compiled results will be included in the researcher’s dissertation and could be published in the 

future.  If you wish to participate in this study, you must complete the Student Assent Form and 

your parents must complete the Parental Consent Form.  Both forms must be completed to 

participate in the study unless you are 18 years or older.  If you are 18 years or older, you may 

omit the Parental Consent Form.  Students who complete and return the necessary forms will be 

entered in a raffle to receive one of ten $5.00 gift cards to Amazon, iTunes, and Dunkin Donut.  

Students who complete the questionnaire during the survey session will receive a store bought, 

pre-packaged snack such as chips, Takis, or cookies.  Students who wish to opt out of the snack 

may choose a school supply item such as a pack of pencils, a notebook, or a binder instead.  If 

you have questions about the study, Student Assent Form, or Parental Consent Form, please ask 

your teacher now.  You are also able to ask the researcher any questions you may have in the 

future.  Thank you for your consideration.”  
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APPENDIX E 
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APPENDIX F 
 

 TRAINING PROCEDURES  
 

Trainees: Two teachers from each school, one mathematics teacher and one bilingual teacher. 
 
Length of Training Session: 25 minutes 
 
Training Prompt: Good afternoon, and thank you for your participation in this training session.  
Your involvement in the facilitation is deeply appreciated.  The purpose of this study is to 
establish a relationship between Hispanic high school ELL students’ level of English proficiency 
and mathematical resilience.  English proficiency will be established using students’ NYSESLAT 
scores.  Mathematical resilience will be measured using the Mathematical Resilience Scale 
(MRS).  You will be responsible for facilitating successful student completion of the MRS.  Your 
involvement in this facilitation will remain confidential and will not affect your relationship with 
Liberty University.   
 
The survey setting will consist of a traditional classroom with rows and columns of individual 
student desks.  Students are not to collaborate on survey responses, and each response should be 
a reflection of their initial response.  Students will receive two surveys – one version will be in 
English and the second will be in Spanish.  Students may refer to both versions, but responses 
must be recorded entirely on one form.  Students may also request a Spanish-English dictionary 
at any point throughout the survey. 
 
To begin the survey, please seat students and follow the prompts provided in the survey packet.  
One prompt will be in English and the second will be in Spanish.  One teacher will read the 
English version of the prompt, and then the other teacher will read the Spanish version of the 
prompt.  Upon completing the prompt, please distribute a pencil (provided in the packet) to each 
student, an English MRS, a Spanish MRS, and a Spanish-English dictionary (if requested).  
Please encourage students to mark their first/initial response to each question and remind 
students to be sure that all answers have been marked entirely on one form.  Answer any 
questions the students may have about the survey procedures.  In the event a student has a 
questions that you have not been trained to answer, please direct them to my email address.  
Finally, please remind students that they may withdrawal from participation at any time with no 
penalty or adverse affects.   
 
Once all questions and concerns have been addressed, please instruct students to begin the 
survey.  While students progress through the survey, circulate the room and encourage students 
to reference their dictionary when needed.  Upon survey completion, please collect all materials 
and place them in the packet provided.  Then read the survey closure prompt provided in the 
packet.  
 
Once all students have completed and submitted the survey materials, and the survey closure 
prompt has been read in English and in Spanish, each student may choose a snack from the 
assortment provided.  Please do not allow students to choose a snack before all survey materials 
have been collected as this may disrupt the survey environment and cause some students to rush 
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through the survey.  This, in turn, could affect the validity of student responses.  Upon choosing 
a snack, students may be dismissed.  Please be sure that all survey items have been replaced in 
the packet provided.  The researcher will retrieve the items at this time and your responsibilities 
as a survey facilitator are complete.  
 
Do you have any questions?   
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APPENDIX G 

NYSESLAT 2018 SCALE SCORE RANGES FOR DETERMINING ENGLISH 

LANGUAGE PROFICIENCY	
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APPENDIX H 

CATEGORY DESCRIPTIONS USED BY NYSELSAT 

Entering (formerly Beginning) 

A student at the Entering level has great dependence on supports and structures to advance his or 

her academic language skills.  As measured by the NYSESLAT, a student at this level has yet to 

meet the linguistic demands necessary to demonstrate proficiency in a variety of academic 

contexts within this grade level. 

 

Emerging (formerly Low Intermediate) 

A student at the Emerging level has some dependence on supports and structures to advance his 

or her academic language skills.  As measured by the NYSESLAT, a student at this level has yet 

to meet the linguistic demands necessary to demonstrate proficiency in a variety of academic 

contexts within this grade level. 

 

Transitioning (formerly Intermediate) 

A student at the Transitioning level shows some independence in advancing his or her academic 

language skills.  As measured by the NYSESLAT, a student at this level has yet to meet the 

linguistic demands necessary to demonstrate proficiency in a variety of academic contexts within 

this grade level. 

 

Expanding (formerly Advanced) 

A student at the Expanding level shows great independence in advancing his or her academic 

language skills.  As measured by the NYSESLAT, a student at this level is approaching the 
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linguistic demands necessary to demonstrate proficiency in a variety of academic contexts within 

this grade level.  

 

Commanding (formerly Proficient) 

A student at the Commanding level is now designated as a Former ELL, and entitled to receive 

two years of continued ELL services.  As measured by the NYSESLAT, a student at this level 

has met the linguistic demands necessary to demonstrate proficiency in a variety of academic 

contexts within the grade level. (NYSED, n.d., pp. 8-9) 
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APPENDIX I 
 

PERMISSION TO USE THE MATHEMATICAL RESILIENCE SCALE 
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APPENDIX J 

IRB PERMISSION TO CONDUCT STUDY 
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APPENDIX K 

SUPERINTENDENT OF COOPERATING HIGH SCHOOL PERMISSION TO 

CONDUCT STUDY 
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APPENDIX L 

SURVEY DISMISSAL PROMPT 

Thank you for participating in today’s survey.  Your results will remain anonymous and be used 

solely for the purpose of the research study described in the invitation you received.  Your 

participation or non-participation will have no effect on your mathematics course grade, your 

relationship with your classroom teacher, or your relationship within the school.  All surveys 

will be sealed in an envelope and returned to the researcher conducting the study.  Your time 

and input are deeply appreciated.  The survey session is now concluded.   
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APPENDIX M 

ENGLISH AND SPANISH MRS DATA RESULTS 

Table 6 

 	 	 	Tallied Scores from English and Spanish MRS 

    Student ID Number Gender English MRS Spanish MRS 
326986	 f	 91	 92	
329363	 f	 86	 85	
330259	 m	 94	 95	
330443	 m	 89	 93	
330444	 m	 90	 88	
330567	 m	 85	 86	
331011	 m	 91	 93	
331190	 f	 91	 96	
332104	 f	 91	 94	
334378	 f	 93	 88	
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APPENDIX N 

SURVEY DATA RESULTS 

Table 7 
	 	 	

 	 	 	Raw Data Collected from MRS and NYSESLAT 

 	 	 	Student ID 
Number Gender MRS Score 

NYSESLAT 
Score 

326986	 f	 92	 322	
329363	 f	 85	 312	
331190	 f	 96	 318	
332104	 f	 94	 277	
334378	 f	 88	 256	
333552	 f	 103	 219	
332996	 f	 110	 286	
333874	 f	 107	 322	
331083	 f	 88	 214	
334610	 f	 93	 194	
330804	 f	 97	 270	
327929	 f	 88	 300	
328315	 f	 87	 316	
333489	 f	 81	 233	
325361	 f	 102	 310	
334711	 f	 104	 171	
331329	 f	 93	 234	
336517	 f	 91	 163	
330881	 f	 99	 285	
332743	 f	 90	 298	
330467	 f	 102	 301	
334826	 f	 91	 302	
333590	 f	 102	 292	
334449	 f	 71	 163	
332145	 f	 87	 249	
330370	 f	 104	 314	
330718	 f	 101	 337	
331263	 f	 86	 241	
315992	 f	 95	 282	
332146	 f	 98	 288	
334449	 f	 79	 163	
334622	 f	 77	 186	
326990	 f	 101	 322	
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315347	 m	 100	 279	
332973	 m	 95	 263	
334406	 m	 103	 308	
330259	 m	 95	 235	
330443	 m	 94	 301	
330444	 m	 88	 302	
330567	 m	 86	 259	
331011	 m	 93	 311	
333822	 m	 90	 171	
333927	 m	 93	 251	
325998	 m	 102	 300	
333550	 m	 73	 149	
331374	 m	 92	 272	
331454	 m	 91	 262	
334433	 m	 77	 181	
330216	 m	 84	 236	
318403	 m	 99	 279	
321982	 m	 105	 297	
327934	 m	 94	 291	
334649	 m	 89	 277	
330587	 m	 94	 327	
326131	 m	 90	 299	
316799	 m	 104	 301	
329935	 m	 86	 268	
331151	 m	 90	 267	
332175	 m	 98	 270	
330974	 m	 94	 335	
331452	 m	 91	 331	
328302	 m	 94	 292	
333500	 m	 67	 149	
331436	 m	 100	 309	
334583	 m	 92	 226	
332394	 m	 95	 298	
333822	 m	 79	 171	
328027	 m	 101	 322	
334411	 m	 87	 202	
326104	 m	 88	 318	
333951	 m	 75	 195	
333898	 m	 97	 246	

 


