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Abstract 
 

English language learners (ELLs) are a talented pool of culturally and linguistically diverse 

students who are persistently increasing both in absolute size and percentage in the U.S. school 

population; however, they are underrepresented in science, technology, engineering, and 

mathematics (STEM) fields in college as well as in the workforce (National Academies of 

Sciences, Engineering, and Medicine, 2018). Education and scientific communities have found it 

challenging to improve students’ participation in STEM fields (Martinez et al., 2011). Exploring 

science teachers’ experiences could aid in improving academic achievement of ELLs and 

promoting educational equity. The purpose of this transcendental phenomenological study is to 

explore and describe the extrinsic and intrinsic aspects, support systems, and challenges that 

science teachers of ELLs experience at a public high school in a large Midwestern city in the 

United States. Data collection methods include individual in-depth, semi-structured and focus 

group interviews to analyze and search for dominant themes. The anticipated findings and 

discussion describe dominant themes, i.e., the overall essence of the phenomenon of teaching 

science to ELLs. Insights into teachers’ experiences will help educators, educational leaders, 

policy makers, and researchers to better understand methods to improve ELLs’ science 

outcomes. Potential limitations, implications, and possible areas for future research that could 

pave ways for increasing participation of ELLs in STEM fields and related careers are addressed.  
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Introduction and Statement of the Problem 

Context of the Problem 

Science educators and educational institutions have long been concerned about the status 

of science content being taught in K-12 schools and the delivery of the content. Educational 

reformers in the United States continue to strive to solve the problem on how to best teach 

science for optimal success in learning for all students. With mandatory testing nationwide, 

along with an increase in science, technology, engineering, and mathematics (STEM) jobs and 

little workforce to fulfill these needs, the question of what to teach and how to teach science 

remains a concern among educators and all stakeholders (McWright, 2017).  

In the educational context of the USA, there have been sweeping educational reforms that 

focus on high academic standards and achievement for all students (Buxton & Lee, 2014). There 

has been an increased urgency to raise the standards of science education due to four primary 

factors: (a) the growing linguistic and cultural diversity of the U.S. student population, (b) 

persisting gaps in standardized and high-stakes testing across the demographic subgroups that is 

intensified by No Child Left Behind Act (NCLB) and Race To The Top (RT3) initiatives by the 

government, (c) evolving social and personal motives for learning advanced science for making 

informed decisions and for career and college readiness, and (d) the increase in linguistic and 

cognitive demands which are present in Next Generation Science Standards (NGSS) and NRC’s 

(2012) Framework for K-12 Science Education (Buxton & Lee, 2014). As the site of my research 

will be a public high school in a large Midwestern city in the state of Nebraska, my paper 

includes Nebraska’s College and Career Ready Standards for Science (NCCRS-S), which 

mirrors the three dimensions of NGSS of disciplinary core ideas, cross-cutting concepts, and 

science and engineering practices (see Appendix A).  
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The creation of NGSS and implementation of Common Core education have been in the 

spotlight as ways to improve K-12 education. The purpose of NGSS is to better prepare students 

for the workforce and college by developing critical-thinking skills and scientific literacy and 

building interest in science, technology, engineering, and mathematics (McWright, 2017).  

The USA ranks 20th among all nations in the proportion of 24-year-olds who earn degrees 

in natural science or engineering (Cadle, 2020). According to the projections for 2012-2022 of 

the United States Department of Education and the United States Department of Labor, STEM 

jobs are likely to grow by 13%, with mathematical and scientific fields projected to have the 

highest growth at 26%, followed by computer and mathematical sciences at 18%, life sciences 

and social sciences at 10%, and architectural and engineering fields at 7.3%. STEM-related jobs 

grew at three times the rate of non-STEM jobs between 2000 and 2010 (“The STEM 

Imperative,” 2016). As the demand for STEM jobs is increasing, the number of students entering 

STEM fields, especially people of color and minoritized students, is not increasing. The number 

of students entering STEM fields majoring in STEM fields in college is low, and the number of 

students taking science classes, such as physics and chemistry, is extremely low for many states 

(McWright, 2017). In the U.S. job market, nearly 2.4 million STEM jobs went unfilled in 2018 

(Moseley, 2019). At the same time, minoritized populations are very much underrepresented in 

STEM fields—just 2.2% of Latinos, 2.7% of African Americans, and 3.3% of Native Americans 

and Alaska Natives have managed to earn a university degree in STEM fields. This 

underrepresentation means that minoritized populations lack qualifications to access STEM-

related jobs, which are also better paid than many other jobs (“The STEM Imperative,” 2016). 

Moreover, there could be more job opportunities for the minoritized populations who can 

potentially take up unfilled STEM jobs (U.S. Department of Education, n.d.). They could gain 
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upward economic mobility as the average salaries of STEM jobs is 70% more than the national 

average (U.S. Department of Education, n.d.). This could result in the development of technical 

skills for the minoritized populations, as the U.S. Bureau of Statistics says that in the next 20 

years 80% of jobs will require technical skills (U.S. Department of Education, n.d.). Bybee 

(2010) emphasizes that by enrolling in STEM disciplines, students can develop 21st century skills 

such as adaptability, complex communication, social skills, nonroutine problem solving, self-

management/self-development, and systems thinking (NRC, 2010). Bybee (2010) also adds that 

in STEM programs, student investigations and projects present the time and opportunity for 

teachers to help students develop 21st century skills. 

The reason to select emergent bilinguals as this paper’s target student population is 

because they mostly belong to the minoritized populations of the USA, and also because science 

teachers experience many problems while teaching science to ELL students. The Hispanic or 

Latinx students are the majority among the ELL student population, and Spanish is the most 

commonly spoken language in the USA (“Our Nation’s English Learners,” n.d.). The percentage 

of ELL students studying in public schools in the United States has increased from 8.1% in Fall 

2000 to 9.6% in Fall 2016 (“English Language Learners in Public Schools” [NCES, 2019]). 

Many skills required for STEM jobs and other jobs can be developed in inquiry science 

classrooms (Bybee, 2013). Based on the conception of equity and social justice from a cultural 

anthropology or cross-cultural perspective, I want to address issues of equity in science learning 

and teaching for students from diverse languages and cultures.  

Significance of the Study 

 The ELLs embark on a personal journey when they learn science, which becomes their 

lived experiences that shape what they become and how they interact with others (Torres-Ovrick, 
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2014). Learning about the underrepresentation of minoritized populations and ELLs in STEM 

fields emphasizes the fact that ELL students might miss out on becoming important contributors 

in our society. They might also lose out on the opportunities to improve their socioeconomic 

status when they are not able to pursue their education in STEM fields. This paper’s literature 

review section addresses how teachers play an important role in encouraging minoritized 

populations to pursue their studies and become employed in the STEM fields. This is because 

students’ interest in STEM topics are fostered in grades K-12. However, as discussed in the 

literature review section, most teachers of ELLs report that they have difficulty connecting or 

relating with their students. As Bandura (1993) has posited that the task of creating environments 

conducive to learning rests heavily on the talents and self-efficacy of teachers, understanding the 

lived experiences of teachers of ELL students is critical for understanding how to improve 

STEM teachers’ approach to working with ELL students.  

The need for science teachers to engage in critical reflections about their beliefs is 

imperative. Hence, with my research, I hope to add to the body of literature concerned with the 

need to provide opportunities to engage science teachers in the process of self-reflection, 

deconstruction, and reconstruction of their held beliefs regarding teaching the culturally and 

linguistically diverse students. Thus, by researching on the lived experiences of science teachers, 

I hope to gain insights that could pave new ways for increasing participation of ELLs in STEM 

fields and related careers.  

Definitions of Key Terms 

English Language Learners 

Emergent bilinguals, English language learners (ELLs), or English learners (ELs) are a 

diverse group representing different cultures, languages, ethnicities, and nationalities (“Our 
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Nation’s English Learners,” n.d.). They are learners who are in the developing stages of 

acquiring their native language (L1) and/or a second language (L2), and who have the ability to 

tap into both languages as resources. The term “emergent bilingual” signifies a positive 

description of these students as it indicates that the student is learning in two languages, and that 

both languages are of value (“What is Emergent Bilingual,” 2020). 

STEM Education 

According to Hom (2014), STEM is a curriculum based on the idea of educating students 

in four specific disciplines—science, technology, engineering, and mathematics—in an 

interdisciplinary and applied approach. The U.S. Department of Education emphasizes that in an 

ever-changing, increasingly complex world, it is more important than ever that the nation’s youth 

are prepared to bring knowledge and skills to solve problems, make sense of information, and 

know how to gather and evaluate evidence to make decisions. These are the kinds of skills that 

students develop in STEM.  

5E Inquiry-Based Instructional Model 

Since the late 1980s, Biological Sciences Curriculum Study (BSCS) has used one 

instructional model extensively in the development of new curriculum materials and professional 

development experiences. That model is commonly referred to as the BSCS 5E Instructional 

Model, or the 5E Inquiry-Based Model. It consists of the following phases: engagement, 

exploration, explanation, elaboration, and evaluation. Each phase has a specific function and 

contributes to the teacher’s coherent instruction and to the learners’ formulation of a better 

understanding of scientific and technological knowledge, attitudes, and skills. This model helps 

science teachers to improve their instructional practices to enhance student learning (Bybee et 

al., 2006).  
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No Child Left Behind Act (NCLB) 

No Child Left Behind (NCLB) Act was the main law for K–12 general education in the 

United States from 2002–2015. NCLB Act of 2001 was a version of the Elementary and 

Secondary Education Act (ESEA). NCLB was replaced by Every Student Succeeds Act (ESSA) 

in 2015. When NCLB was the law, it affected every public school in the United States. Its goal 

was to level the playing field for students who are disadvantaged, including students in poverty, 

minoritized populations, students receiving services, and those who speak and understand limited 

or no English. The law held schools accountable for how kids learned and achieved. The law was 

controversial partly because it penalized schools that did not show improvement (Lee, 2020). 

Next Generation Science Standards (NGSS) 

The Next Generation Science Standards (NGSS) are K–12 science content standards. 

Standards set the expectations for what students should know and be able to do. The NGSS were 

developed by the states to improve science education for all students. A goal for developing the 

NGSS was to create a set of research-based, up-to-date K–12 science standards (“Next 

Generation Science Standards,” 2020). 

Nebraska’s College and Career Ready Standards for Science (NCCRS-S) 

Nebraska’s College and Career Ready Standards for Science (NCCRS-S) were adopted 

by the Nebraska State Board of Education on September 8, 2017.  The development of 

Nebraska’s College and Career Ready Standards for Science were guided by The National 

Research Council’s A Framework for K-12 Science Education. Nebraska’s vision for science 

education is aimed at all students having meaningful access to the educational resources they 

need at the right moment, at the right level, and with the right intensity supported by high quality 

instructional materials (“Science Education [NCCRS-S],” 2017).  

http://www.nap.edu/catalog/13165/a-framework-for-k-12-science-education-practices-crosscutting-concepts
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Philosophical Assumptions and Theoretical Framework 

Before elaborating on the theoretical framework for this study, it is important to address 

my philosophical assumptions regarding qualitative research. Considering the philosophical and 

epistemological perspectives and paradigms is critical both for evaluating others’ research as 

well as the ability to conceptualize and operationalize one’s own research designs (Babchuk & 

Badiee, 2011). My study will use social constructivism or interpretivism as the framework 

(Creswell & Poth, 2018) because as a researcher, my goal is to interpret the participants’ (science 

teachers’) constructions of meaning of teaching science to ELLs. My philosophical assumptions 

align well with Denzin and Lincoln’s (2011) statement that constructivist paradigm assumes a 

relativist ontology (i.e., there are multiple realities), a subjectivist epistemology (i.e., the knower 

and respondent co-create understanding), and a naturalistic set of methodological procedures. 

Creswell & Poth (2018) also stated that social constructivism is an interpretivist framework 

which relate to the ontological, epistemological, axiological, and methodological philosophical 

beliefs. I agree with Neuman’s (2011) stance of epistemology that the best knowledge about the 

world is produced when we carefully consider the interpretations of specific people in specific 

settings. I will use the above-mentioned philosophical assumptions to guide my study.  

To understand the underpinnings of science teachers’ beliefs, a socio-constructivists’ 

framework is assumed in which knowledge is constructed and mediated within sociocultural 

contexts. Gonzalez (1997) assumed a socio-constructivist stance when analyzing teachers’ 

beliefs. From this ideology, I recognize that knowledge is constructed on two mental planes, i.e., 

interpsychological and intrapsychological (Vygotsky, 1978). People’s conventional ideas, 

beliefs, and conceptualizations are formulated from experiences they have within a sociocultural 

context, such as familial and educational experiences. In essence, the social structure becomes 
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Appendices 

Appendix A: Nebraska’s College and Career Ready Standards for Science, 2017 

 

(NCCRS-S, 2017) 
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Appendix B: ZPD and its Relationship to Scaffolding 
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Appendix C: Conceptual Framework for Teaching Science for ELLs based on Vygotsky’s 

ZPD using the 5E Inquiry-based model and Krashen’s theories 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


